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| NVENTI ON The present invention relates to a printing apparatus and
printing nethod and, particularly, to a technique of inplenmenting a

| ow- cost, high-speed, high-quality printing apparatus. Mre particularly,
10 the present invention relates to an inkjet printing apparatus and
control nethod therefor which maintain a high speed or high inmage quality
whil e reducing the RAM capacity or ROM capacity in the printing apparatus
or the nunber of gates of anTABLE ©B THP| EN¥BNT&ONow- cost 15 printing
apparatus. The present invention also relates to an inkjet printing

appar at us and RBFONTING PdtHAGRT Ushe ri@ FORMATIIEN RRECEHIBING REBRRATIUSpher for the
rel ati onship between the host apparatus of a systemand the printing
apparat us. 20 BACKGROUNBNTROFHEETROENTPRONCHBK; eRNBr PREGREMappar at uses have
w dely been used in printing apparatuses, copying nmachines, and the |ike
because | ow noi se, | ow apparatus cost, |ow running cost, 25 conpact
apparatus, and the |ike can be facilitated. A conventional serial inkjet
printing appardls OFp L INYFNTINNe by repeating main scanning of scanning

- 1 25 SEPT 2006 . . .
The present invention relates to a printing

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 implemént 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 TINVENTION

| 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



a printhead in the main scanning direction and sub-scanni ng of convgyg Aos
printing mediumin the sub-scanning direction. The serial inkjet 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 higher image
qualities, the capacity necessary for the print buffer increases. The
printing appar gtristhegu fiestan mexpessavaeihar dérecapaai aydnenory, resulting
in a high apparatus cost. 15 To solve the conventional problem Japanese
Pat ent Lai d- GpbrsNennt8gl146926ndegihgsaspainéthni gadioi ioohnbkeituting a
menory whose capacity is snmaller than a capacity for storing print data of
one scanni ngsubmaragnaggpdinectava.byThe sterbygk mnlkijesspramdi® ef ficiently
exploiting the small-capacity nenory. Japanese Patent Lai d-Open No.

11- 227181 di §ePesasusagensglifpqaenshorgdipragtabnésry bapasbty for storing
print data by transmtting print data corresponding to. a nozzle for use
from a hodt Sppacatysenrsudhptpneinrge2Brapparfatasobyatisifgsh pREnt head havi ng
a plurality of nozzles_ in the sub-scanning direction and using a printing
appar at us WhifSRPPépfat P hefh JLhmFht afete of ome Sppanphue 1s

stored in the print buffer, main scanning of the
printhead starts. Especially with the development of
color printing apparatuses and an increase in

10 resolution in response to demands for higher image
qualities, the capacity necessary for the print buffer
increases. The printing apparatus requires an
expensive larger-capacity memory, resulting in a high
apparatus cost.

15 To sclve 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



sub-scanning to forman i nage. Japanese Patent Laid-Open No. 11-259
di scl oses a technique of achieving reduction in nmenory capacity
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hi gh-speed printing by starting main scanning of a 5 printhead before the
conpletion of storing print data of one main scanning in a nenory. This

proposal assunes that data enough to conplete scanning is always
during scanning/printing while main scanning
Thus, the nenory 10 capacity cannot be greatly reduced. However,
reali zes high-speed printing at
the main  scaup-3¢asndm

recei ved
of the printhead is executed.
no proposal
| ower cost by considering print data and

toMGmMatth@eagehangi ng an exi sting arrangement.

15 SUMVARY OF THE | NVENTI ON The present 'invention has been nade to overcone

t he conventi onal

doaphaeks, pardnias.ads-Obenoljpect 1£059218Vidde ca oRkisnt i ng

apparatus which can inplement a 20 | owcost, conpact printing apparatus
W t hout degr aditeghntik@eoifgiarali evd hgo reaines ioh tihe m@pearatdapaaridycan
real i ze high-speed printing, an information processing apparatus, a control
met hod for thedphigh-sgpeappardtnts ngahy isthotimg owipr coassiing afpar at us,
a program 25 According to the present invention, the foregoing object
attai ned by prdvittieag defoiret ithg sopwlatisn wii s ogdnfiopms ngr idatdang by
driving a printhead on the - 3 25 SEPT 2006

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

and
is



basis of print data transmtted froma host apparatus, conprising: 9?&5%200
scanni ng neans for scanning the printhead in a main scanning di rec?? oA mnt%
respect to a printing 5 nedium buffer means for storing print data;
reception nmeans for receiving, fromthe host apparatus, main
scanning/printing direction information representing a nmain
scanning/printing direction of the 10 printhead; storage neans for storing,
in the buffer neans, print data corresponding to the printing direction
represented by the main scanning/printing direction information generated

by the host gpR3kabésprand &at6oRtrhAkmIBRRY FebmcaANhbak! bRGapPhENLL N by the
printhead on the basis of the main scanning/printing direction information

and the printofigirasshered in the buffer neans. In a preferred enbodi nent,
when print data are O stored up to a specific colum position in the
buf fer neans, themaont EeknARAgSmekast Sopr sBhhAYInhythbeppihohbgadian the

basis of the main scanning/printing direction information and the print
data stored anmahe shahheéngndamect2bnl righpreteeredtenhogicaentingwhen print
data are stored up to a position corresponding to a specific columm unit
in the bu¥femeneams, the control neans - 4 25 SEPT 2006
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



starts printing by the printhead on the basis of the main scanning/gggéﬁ#iﬁk
direction information and the print data stored in the buffer nean§:
preferred enbodi nent, the specific columm 5 unit is 2kl x k2 (k1 and k2 are
positive integers). |In a preferred enbodi nent, the buffer means stores
print data used for printing during scanning of the printhead by the main
scanni ng neans, and a data anmount which can be stored is smaller than 10 a
print data amount for printing by one main scanning of the printhead by a
wi dth printable by main scanning of the printhead by the main scanning

means. In a pegkesrpdipobagdi ppnthet peihvhEtall BRabRe BhSLESoPr tAE data used
for printing during scanning of 15 the printhead by the main scanning

means, and amdahasagbtibhgWprehttAg berstoied iAfatmheash andpthat data
amount for one main scanning of the printhead by the main scanni ng nmeans.
In a preferrpdiaftbddtaentoratieinpthat bdéfaromeans. 20 main scanning are
stored in the buffer neans, the control neans starts printing by the
printhead on the basaspoéféheeduembsdamanng/ phenspegiticectionn information
and the print data stored in the buffer means. 25 According to the present

i nventiork theitoiegding kabjkdt ansl &2t ainee oy tiveyiiditregears )i-nf or mat i on

processi ng apparatus which transmts print data to a - 5 25 SEPT 2006
In a preferred embodiment, the buffer means

stores print data used for printing during scanning of
the printhead by the main scanning means, and
a data amount which can be stored is smaller than
10 a print data amount for printing by one main 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 embodiment, 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



printing apparatus that has a buffer for storing print data and perLog®sr 1006
printing by scanning a printhead in a main scanning direction wth respect
to a printing nediumon the basis of the print data stored in the 5 buffer,
first transm ssion neans for generating main scanning/printing
direction information representing a nmain scanning/printing direction of
the printhead, and transmtting the main scanning/printing direction 10

conpri si ng:

information to the printing apparatus;

print data

corresponding to the printing direction represented by

generation means for generating

the nain

scanni ng/ pri pringidgr eppheatief ehgat has; aapdfseeondrt s88gMhgSpennfeans for

transmtting the

15 print data generated by the generation neans to the

printing appasatuandApeofdirng peithéngrbgentannyegt aoprihbhebdr @going
object is attained by providing a nethod of controlling a printing
appar at us whinehnhasaanbuofif dirtotistowihp 28speiht tdakapandtpegforns printing
by scanning a printhead in a main scanning direction with respect to a
printing nedmediom phetbasbesdp pEi hhedarantrdata shosedappatheus that is
stored in the buffer, conprising: 25 a reception step of receiving,
t he host > appaféets, CARRPK18&BAMI ng/ printing direction information
representing a main ,scanning/printing direction of the - 6 25 SEPT

10

15

20

25

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;

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 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
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:

a reception step of receiving, from the host
apparatus, main scanning/printing direction information

representing a main scanning/printing direction of the

from

2006



printhead; a storage step of storing, in the buffer, print data
corresponding to the printing direction represented by the main
scanning/printing direction 5 informati on 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 foregoing object
is attained by providing a nethod of controlling an information processing -
apparatus which transmts print data to a printing apparatus that has a
buffer for stanikheaprint data and perforns printing by 15 scanning a
printhead in a main scanning direction with respect to a printing nedi um on
the basis of the paiBtordgtassepred bbothagbuihethechbupfesi ngriatfirst
transm ssion step of generating main scanning/printing direction

i nformati on depresemtresgoadif@ fai hhecprinndghgr ditengidinr ecti on of the
printhead, and transmtting the main scanning/printing direction

i nf or mati on teptrheeptidt bigthppasanuscaangegépatinonngt dprettgenerati ng pri nt
data corresponding to the printing direction represented by 25 the main
scanni ng/ pri AnfRgaitiest g@ﬁerﬁt@dngwi she hadtaappesadusransdi ssion step of
transmtting the print data generated in the generation steg to the - 7

25 SEPT 2006 a control s he

25 SEPT 2006

ep of controlling printing by
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 contreolling
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



printing apparatus. According to the present invention, the foregoi Bgcprpr 2006
object is attained by providing a programof causing a conputer to contro

a printing apparatus which has a 5 buffer for storing print data and
perfornms 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, nain
scanning/printing direction information representing a nain

scanni ng/ pri Myin@ iy e¢lpa@at@fs .a printhead; a program code for a storage
step of storing, in 15 the buffer, print data corresponding to the printing
direction represenktedoliihie tamithes @ariRicnd/ Ahiviinitign , dithec tfiodegoiney nmat i on
generated by the host apparatus; and a program code for a control step of

controlling cXGeut ris @ty nice byr iptdveiald nan & e degsins of ddws ingy @
scanning/printing direction information and the print data stored in the
buf fer. Accorimpptter ttioe qomésent a mpwdmttiiong, appe fadnesgeilmigch dlject i s
attained by providing a program of causing a 25 conputer to control an
i nformati bn prddessifiogy syvariacupnimitc datmarsd e nfims datiatting byri nti ng
apparatus that has a buffer for storing print data and perforns - 8 25
SEPT 2006 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:
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 contrel an information processing apparatus

which 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 nediumon the basis of the print data stored in the 6558 2006
conprising: 5 a programcode for a first transm ssion step of generating
mai n scanning/printing direction information representing a main
scanning/printing direction of the printhead, and transmtting the main
scanning/printing direction information to the printing apparatus; 10 a
program code for a generation step of generating print data correspondi ng
to the printing direction represented by the main scanning/printing

di rection i nfenimatingNbyaRtaARMRYAMEERcker id Seand tScdingsi on step of
15 transmtting the print data generated in the generation step to the

printing appaliaidtiodt harhf ealsypees ard aagranitdges mellitfe oy esent i nvention
will be apparent fromthe following description taken in conjunction with
t he acconpanyiasd s2@ fdithesl pgint plava cltdrekde imhefréree e fefrgr act ers desi gnat e
the same or simlar parts throughout the figures thereof. BRI EF DESCRI PTI ON
OF THE DRAW NGBp25 sTig:acconpanyi ng draw ngs, which are incorporated in and
constitute a part of the specification, illustrate enbodinents of the
i nventiondand, toget pergZam2sogEPTo2006 fiwisthtrhesdéseriiopt iséep <drve to
explain the principles
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;
10 a program 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 QF THE DRAWINGS
25 The accompanying drawings, which are incorporated
in and constitute a part of the specification,

illustrate embodiments of the invention and, together



of the invention. Fig. 1 is a perspective view showi ng the schematbL£orpT 2006
arrangenent of an inkjet printing apparatus 5 to which the present
invention can be applied; Fig. 2 is a view showing the orifice |layout of a
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
arrangenent 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 15wefbodheedescaigtiion, Gersveatbl ewpthaht thlkowrigipAeassi ng
executed by a printing systemaccording to the second enbodinent. 10 25
SEPT 2006 DeETAkKhEDiDESGREBR.ON OF THE PREFERRED EMBCODI MENTS Preferred
enbodi ments of the present invention wll be described in detail below with
reference to the &égonpangi agpdrapengsvesviBiwr shoErbgditheent) Fig. 1 is a
perspective view show ng the schematic arrangenent of an inkjet printing
appar atus t echisiel icherpragenenitnepénainoinkirtberappliingd appeaaitmig et printer
(printing apparatus 100) can 10 perform both color printing and nonochrone
printing. to which the present invention can be applied;

Fig. 2 is a view showing the orifice layout of a
printhead according to the first embodiment;
Fig. 3 is a block diagram showing the main
arrangement of the inkjet printing apparatus to which
10 the present invention can be applied;
Fig. 4 is a view showing the arrangement of a
print buffer according to the first embodiment;
Fig. 5 is a flow chart showing processing
executed by a printing system according to the first
15 embodiment; and
Fig. 6 is a flow chart showing processing
executed by a printing system according to the second

embodiment .

- 10 -



For a nmonochrone printing apparatus, the printhead is equipped “jtgsgfﬂﬁﬁm%
nozzl es for discharging black ink (to be described later). A printinhg
medi um 105 inserted into the sheet 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 nmedium 105 in the printable region. A
carriage 101 can be noved 20 by two guide shafts 102 and 103 al ong them The
carriage 101 is reciprocally scanned by driving of a stepping notor (not

shown) wi thin apgFgenmigty DEEQRPT ioke lokdiTiE PRYPERRETY BM@riMeENT i rect i ons
indicated by arrows QL and @2 serving as a main scanning direction. 25

After one nmin scapriefg rerds enbbaipentli BF RS Whdsentl edvieyta opr edet er m ned
anount in the sub-scanning direction indicated by the arrow P, and waits

for the - 11wid3 BEPHe2006G barkXin Rgita idc alidng wiMh refeamarg tand he
sub-scanning are repeated to performoprinting operation of one page. As for
a printing wadtdorpanyiegrainawsicasni ng direction, a region where the
printhead 104 can be 5 nechanically scanned is deternined by the apparatus
desi gn. The nE@XinsimEpbiodimegti dth is determ ned depending on the apparatus
in correspondence with the scanning region. Printing can be done for a
printing medium 1689hadi A§ & PersPesd lwiedvh edetsdonilngd i t he 10 scanni ng
region of the printhead 104 or a printing . .
schematic arrangement of an 1nkjet printing apparatus
to which the present invention can be applied.
The inkjet printer (printing apparatus 100) can
10 perform both color printing and monochrome printing.
For a monochrome printing apparatus, the printhead is
equipped with only nozzles for discharging black ink
{to be described later).
A printing medium 105 inserted into the sheet
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 Ql 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 -



medi um 105 having a smaller printing width in the printing appar at ys¢ 006
In Fig. 1, the printhead 104 nounted on the carriage 101 includes orifices
(printing elements) 15 capable of discharging ink, and an ink tank which
contains ink. The printhead 104 is nmounted on the <carriage 101 such that
printing is done by discharging ink fromthe orifice of the printhead 104
to the printing nedium 105 below it. 20 Reference nuneral 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 nodes. The

di splay can disRl a%invathans ngt at Mges §éaﬁﬂfn@rbﬂé'Q@baQQQﬁﬁiHé ap9. 25 The
printhead 104 can print data in four colors: ellow (Y), magenta (M , cyan

(©, and bl agkpeBkka. t?ahgerrf@mebrqfnt%@f aft%ne@(fhoate agM, and Cis
128, and - 12 25 SEPT 200 t he nunber of orifices for B |s 320. The

| ayout pitch betweas @birf kcpsiheingaghidedl on ithelm808 EBaAniAgt he
sub-scanni ng direction, which corresponds to about 42 gm The driving
frequency of dilrecpiiont haade@éni shergendralplry nthekldz 10dndanheepri nt head 104
can perform printing operation at a density of 600 dpi in the main
scanni ng di r eechaniciid ymeicansednnisngespeed netd blye theamppageti8l in printing
operation is generally 25 inch/sec. 10 A linear encoder (not shown) with a
slit at a 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 écanning 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 Y, M, and C is 128, and

_12_



cycle of 600 dpi is arranged on the back side of the carriage 101.2@SEPT2006
nmechani cal controller 404 (Fig. 3) operates the carriage notor of a
mechani cal unit 405, reciprocating the carriage 101 in the main scanning 15
direction (directions indicated by QL. and @ in Fig. 1). The carriage notor
which drives the carriage 101 is, e.g., a DC notor. In general printing
operation, the position or noving speed of the carriage 101 is detected by
an optical sensor on the back side of the 20 carriage 101 by using the

| i near encoder. The scanning speed of the carriage 101 is kept constant

under DC serye ¢oRbe?! ofTheighickiscerapqul sokzbhe pré ni - 19fcuhl | be
explained with reference to Fig. 2. 25 Fig. 2 is a view showing the orifice

| ayout of thetpielent beadiaeeordirngalcd theoki ist 1¢@bodiRBRAt inAthdescri bed
above, the printhead 104 has - 13 25 SEPT 2006 orifices for discharging a
plurality of sublecanaksig riyelkttdwn( Ywhiwhgeniractpbndeyan abbutadd bl ack (K)
In practice, orifices for each color are arrayed in two I|ines, and the
| ayout pitch et welhre tdwel tiinme sEresylg800 & itheh prighmadtiigad 104 noves in
the main scanning directions indicated by the arrows Q and Q@ with
respect td tgengriadtfliyngd Snmkdizumatgs theherpnitheadgl0dedronpe@soirs rel ati vel y
noved in the direction indicated by the arrow P with respect to the
printhead 1@®ripaing operation at a density of 600 dpi in the main
scanning direction. The main scanning speed of the
carriage 101 in printing operation is generally 25
inch/sec.
10 A linear encoder (not shown) with a slit 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 4065,
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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The main arrangenent of a printing system conprised of the printing

apparatus 100 and a host apparatus wll be explained with referencé
3. Fig. 3 is a block diagram show ng the main 15 arrangenent of the inkjet
printing apparatus to which the present invention can be applied. An

ext er nal

host apparatus 500 is connected to the printing apparatus

Print data (e.g., data containing character data, inmage data, and c

20 dat a)

is transmtted fromthe host apparatus 500 to the printing

apparatus 100, and stored in a reception buffer 401. Verify data fo
verifying whether R For dals@nas @k @Cbhnrhiansf ek ed12nd nilsatiys data

representing the operation status o

transmtted @@gquhqypgi&bg@@taaqmggabg§n1QQ)goahaebng&m gepar afygs 5
a

that the host apparatus 50

PR

100.
ontr ol

r

the printing 25 apparatus 100 are

00. Note

nd printing - 14 25 SEPT 2006 apparatus 100

are connect egry:tieeg. ord fiSBs Foer kact. cHoweveare bheageesant twavention is
limted to this. For exanple, the types of interface include | EEE 1394,
| EEE 1284 ( Cantesni asyl, theDAayBlutebpdaich, betweka kthkelibeEhdrse 1i/g0al so
avai |l abl e another interface which can also transfer data by connect
host appabat unch00 Thadppinbbead appamatres 100thy maie scamniebessly. Print
data stored in the reception buffer 401 is processed into data for
in mai n scanmiimgcefions inkid cartient byadhe04 rander Qlhando@@r ®litdf a CPU 402.

not

The

10

15

20

25

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
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
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
data) 1is 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
apparatus 100 are transmitted from the printing
apparatus 100 to the host apparatus 500.

Note that the host apparatus 500 and printing

- 14 -
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resultant data is stored in a print buffer 4030 within a randon1ac§ gg
menory (RAM 403. The print buffer 4030 stores data used for printi g VT?W8
printhead 104. Data stored in the print buffer 4030 is transferred to 15
the printhead 104, and then printing is executed. In the exanple shown in
Fig. 3, an area for the print buffer 4030 is ensured in the nmenory 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

tenperat ure iapfpRrERiison 00r atrle cbinke dtepr esentl.ag ,t Reusst ahe «@ffaldee print head
104, and sends the information to the CPU 402. The information is

transmtted HoweR@r?S thiel prleeadtcantvicollion 410 nehi ¢hinderdr s teiisvi ng of the
printhead 104. The mechani cal controller 404 drives and controls - 15 25
SEPT 2006 thtermechapleal thel ty4685 sdchnaerdacar inadededtI@EEO 394ne f eed
notor in response to an instruction fromthe CPU 402. A sensor/SW
control | er ACEEE d2ddi t(Seatsiognals ), 0 IrbA, h81GRUo4@R, f bamthesadnsker./ SW 407
including various sensors and SW(switch). A display elenent controller 408
controls a dihspleay supiliso409addapilies agosherEbnt elrifgaied whiydt slan di spl ay
el enments, and the like for display panels in 10 response to an instruction
fromthe CPU24@® transfer data by connecting the host apparatus 500
and printing apparatus 100 by wire or wirelessly.
Print data stored in the reception buffer 401 is
processed into data for printing in main scanning of
10 the printhead 104 under the control of a CPU 402. The
resultant data is stored in a print buffer 4030 within
a random access memory (RAM) 403. The print buffer
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 contrelled 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

- 15 -



A ROM 411 stores data such as various control prograns and variouszgg&£+gam
data for executing various control operations of the printing apparatus
100. The CPU 402 appropriately |oads various control progranms 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

i nvention, the capacity of the print buffer 4030 is set smaller than a data
anount 20 printed using all the orifices of the printhead 104 necessary for
printing by one main scanning of the printhead 104 by a main

scanni ng/ pri ntph iy cHet @l M nagh dapand Nch W e APRA LS That is, the
RAM 403 ensures a capacity smaller than the necessary 25 capacity for

storing printl o afdd QeL SR I SEHPBAKE ith HOrTespandense mdd de nmaxi mum
printing wwdth of the apparatus. This setting can reduce the nenory
capacity - 1ecp@2XM®@EPT 2006 of the RAM 403 in the apparatus. The host
apparatus 500 is inplenented by a general-purpose conputer such as a
personal conputer & samadesiSH icmtrkdid 10310 apparainis HSQ0 diamast ardard 5
bui | di ng conponents nounted in a general -purpose conputer (e.g., a CPU,
RAM ROM Shartthel iG] 402 efrmah a nesmsor / $etdr kinatwtfragejadieapd ay, keyboard,
and nouse) . The building conponents are not limted to them and any
bui | di ng conpdgresnss card bW atopttechlas 10 1 ong as they realize the present
i nvention. The

A display element controller 408 controls a

display unit 409 comprised of LEDs, liquid crystal
display elements, and the like for display panels in
10 response to an instruction from the CPU 402.

A ROM 411 stores data such as wvarious control
programs and various setting data for executing various
control operations of the printing apparatus 100. The
CPU 402 appropriately loads various control programs

15 and varicus 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

- 16 -



bui | di ng conponents shown in Fig. 3 may be realized by executing bé Eﬁﬁrﬁﬁy
a programstored in the internal ROM of the host apparatus 500 or A
external nmenory, or realized by dedicated hardware. 15 The fol |l ow ng

enbodi nent will exenplify 1-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 node, 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, 45%7,600xRjt gpACcRar di,Ag t-he,Lirst enbodiment, the menory 25
capacity of t%e grint buffer 4030 ?gB?,575,864 bits, which is smaller than

a menory capacity @Raughstoa %katuglBo@rigtiﬂaiémeﬁteaebpahn scanning. In
ot her words, - 17 25 SEPT 2006 the nenory capacity is set smaller than the

”E”DVY_CapaCtheQBng@rﬁaaée@bh@ﬂ@brpéhah hef feperkBdHCi BBmplEersyst em cost .
The print buffer 4030 according to the first 5 enbodi nent has detail ed

arrangenent swArketkt iAn. VeTiE Yh@$ Casppd La s Us @0l Has ramdlafyd and Bk,
respectively. B: Menory areas are ensured in the vertical (sub-scanning)
di recti ons andubhadirgntamppomannssmannktrd) inl@ deneetleputkpbseespective
rectangul ar bl ocks of printing

computer (e.g., a CPU, RAM, ROM, hard disk, external

memory, network interface, display, keyboard, and

mouse). The building components are not limited to

them, and any building components can be adopted as

10 long as they realize the present invention. The
building components shown in Fig. 3 may be realized by
executing by the CPU a program stored in the internal
ROM of the host apparatus 500 or an external memory, or
realized by dedicated hardware.

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 colocrs.

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,

- 17 -



pi xel s. The bl ock size is constant coomonly to Y, M C, and Bk in QEEEﬁPhﬁe
scanning. C. The vertical size (height) of the block can be set by e
operation panel 108 or host apparatus 500. 15 The set value is, e.g., an nl
multiple of 8 (nl is a positive integer). In the first enbodinment, e.g., ni
= 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 hori zont al
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 2n2 (n2 and n3 are

positive integersk nbhe Kick st ehediciBAt ey N2has BheMRemoty @nd the set
value is 28 x 1 = %Eé& ES%Ngﬁeyfhgt thesset sglueaps aﬁ ngmﬁupiiple of 2n2

for efficient-agal-gyhabiror HRr 6esentd onkl H&iﬂ%”BﬁEf%&gark%u%ﬁiﬁr%ﬂefOr a
bl ock having - 18 "25 SEPT 2006 no data in each color in main

printing/ scagiish@ém ksiead, a zero flag is set, and data of this block is
processed as null data in printing. This can save the nenory capacity of

the print buffer 4088. pri¥kt buffiferr aoB3angukatrdbhgckcacthangement of the
print buffer 4030, the print buffer 4030 can be easily managed. In the
first enbbdi rmbiodieatbhask deitzad liesl acarmgemeatY, AMtoCE.and Bk, which al so
facilitates managenent of the print buffer 4030. 10 Alternatively, the
bl ock size can be @haMgmdrandreas are ensured for Y, M, C, and Bk,
respectively.
B: Memory areas are ensured in the vertical
(sub-scanning) direction and horizontal (main scanning)
10 direction for respective rectangular blocks of printing
pixels. The block size is constant commonly to Y, M, C,
and Bk in one main scanning.
C: The vertical 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 multiple of 8 (nl is a
positive 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, nZ
= 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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flexibly cope with printing conditions for effective use of the prizgtsm:,“(m6
buffer 4030. In the present invention, processing of starting main~“scanning
of the printhead 104 is perfornmed before 15 the print buffer 4030 for one
mai n scanni ng of the printing apparatus 100 is determ ned, for the purpose
of high-speed printing processing. In reciprocal printing operation, the
mai n scanning/printing direction of the printhead 104 in printing operation
of 20 the printing apparatus (direction in which nmain scanning/printing is
done by scanning the printhead 104 fromthe right or left with respect to

the printingno”%@kﬁ”ﬁ%@%bc%ﬁc@@kﬁfEhﬂ%@iQyF%&nE&%bvg%bhﬁﬂnbﬁ0"1th? host
appar atus 500. 25 When the printhead 104 starts main scanning/printing from.

the right w tihstespecta @ iche1apf ikt iseg , Medidudat@bofptihil #abax Ss
transferred fromthe - 19 25 SEPT 2006 right fromthe host apparatus 500.

When the pri pirbeadsbdd ast antly gita Seapiing/ipg.nt ThYsfcom sheel ehe Wi th
respect to the printing nedium 105, print datais transferred fromthe |eft
from the hosweappsyr abpacA@y. ¥ Notce piriiatt bl flpri AOB&ad 104 can print each
colum. After print data are determined up to a specific colum of one main
scanni ng,5mai n scaknithgtdke tketapgudbirebdot®4 astrangsmeAkt efnahevel y, main
scanning may 10 start after print data are determned up to a specific
print buffer 4030, the print buffer 4030 can be easily
managed. In the first embodiment, the block size is
common to Y, M, C, and Bk, which also facilitates
management of the print buffer 4030.
10 Alternatively, the block size can be changed and
flexibly cope with printing conditions for effective
use of the print buffer 4030.
In the present invention, processing of starting
main scanning of the printhead 104 is performed before
15 the print buffer 4030 for cone main scanning 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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colum unit (block width) of one main scanning. The specific colunq Eg %%
preferably 2' "1 x k2 (kl and k2 are positive integers) for proceSS|ﬁ§ té
ef ficiency. The arrangenent of the print buffer 4030 15 according to the
first enbodinment will be described wth reference to Fig. 4. Fig. 4 is a
view showi ng the arrangenent of the print buffer according to the first
enbodi nent. 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 obtained by perform ng

proper | e ,IAGeSYY Y A B aAAA s 0B [HRGE dibaptepbReREl nLed, and

det er m ni ng er to 25 dischar roplets and Bk

colors. — The jynais 4af ghdis 33PN %gﬁqnc&% r@r%%dt%% R W dlcta%a for the

next main scanning. - 20 25 SEPT 2 |s way, most of data processing

concerni ng pridddRg itd RES YR | %@%1%%5@0@pp%&§h%5d%Q%_lﬁhe processi ng
burden on the printing apparatus 100 can be reduced, and the ROM capacity

for storing aanids¥erddr FHoAE RN dfite ffdeheohogat & %;ﬁfraetﬁhsb\g(ﬁ can be
reduced. Fig. 4 is a conceptual view show ng the bl oc the print buffer

4030 set @hen prinNodat a hedr téepeidnhifieato 18 4Wcdhhpefin® iedehes is printed on
an A4-size 10 printing nedium 105 by one main scanning. In the first
column.

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 i1s 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.
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enbodi nent, the resolution in the main scanning direction is 600 d%i. Aﬁ

| east 19 blocks with a wdth of 256 dots are required for printing SPEFHE006
whole w dth (4,800 dots) in the main scanning direction. 15 Note that the
print buffer 4030 in the first enbodinment has a small nenory capacity. The
vertical size (height) of the block is 128 dots, the block wwdth is 256
dots, and the nunber of bl ocks which can be ensured is 12. 20 Reci procal
(two-way) printing operation is done while the printhead 104 is scanned in
main scanning directions QL and Q2 with respective to an Ad-size printing

nmedi um 105. Printi ng, aReratdf) imbReldordms drbddies did esdd@rfdhgvhi l e the
printhead 104 noves from25 the left to right with respect to the printing

medi um 105. gFimtimyg OPgiarticrinds Werdid Mgkt pherdtuecioon 1@ while the
printhead 104 noves fromthe right to left - 21 25 SEPT 2006 wth respect
to the printipugodesh ing 10brdd lord cHR IS irepires enppdt ks N etsn ithe pri nti ng
operation along the direction QL. L-1 to L-19 represent bl ock nunbers in
printing operatdwreadl ongl tttee dloNectapaciGly Sodhetowiercoitbdbcks whi ch can
be ensured in the print buffer 4030 is 12. Printing operation in the
directi on5Q pxegrandonRR-thagblprk & e hramtAHYC oinbdbeck R-1 ends
after the start of main scanning. Wen printing of block R 2 ends, this

bl ock i s usedredua®dpl ock R-14. Bl ocks are sequentially used again, ending

Fig. 4 is a conceptual 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 printing 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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mai n scanning. In the direction Q2 of reciprocal printing operationgg Pszm
simlar to the direction Q, the print buffer 4030 is used as bl ocks E

bl ock L-19. Block 15 R-19 is followed by L-1 between QL and 2. Also in
two-way printing operation, data are sequentially transferred in accordance
with print data to be printed by the printhead 104, and print data
corresponding to print colums are stored in the print 20 buffer 4030. Even
if scanning of the printhead 104 starts before print data of one main
scanning is determ ned, two-way printing can be executed while print data

are sequenti glilpp rf%%%ie‘(:ecd tHIHHRO gl it n[?;g mddi @Rl RLeCky kD16 0. 4, a

solid Iine block 25represents a block which can be ensured as a nenory

area of the prdgitedufd @1 AGQ3Qudibde 151 ydidi fRidbe SOENMH Moy daid ed ine
bl ock represents a block which - 22 25 SEPT 2006 cannot be ensured as a

nmenory area ofiddiaipd qfl.butter c40830138t rkbeestatt babckahampearning. |f print
data is interrupted during main scanning, i.e., data transfer is left

undone, the PpriarvimgepkdhtExecutlemg ateyetirqucas)yng of performng the
sanme main scanning again, printing data fromthe interrupted portion, and
t hus conpbenent i ng Tthiee ndladbeer oAs Hlarcks bidcih kean g rogrdad idattde
corresponding to a block in each color, no nenory area is ensured, and the
10 next bl ockpriintersurfed i4fsiledd; 16ff efriivéliyguspegathen in the
direction Q1 uses block R-1 as block R-13 when printing
of block R-1 ends after the start of main scanning.
When printing of block R-2 ends, this block is used as
10 block R-14. Blocks are sequentially used again, ending
main scanning.
In the direction Q2 of reciprocal printing
operation, similar to the direction Q1, the print
buffer 4030 is used as blocks L-1 to block L-19. Block
15 R-19 is followed by L-1 between Q1 and Q2.
Also in two-way printing operation, data are
sequentially transferred in accordance with print data
to be printed by the printhead 104, and print data
corresponding to print columns are stored in the print
20 buffer 4030. Even if scanning of the printhead 104
starts before print data of one main scanning is
determined, two-way printing can be executed while
print data are sequentially received during printing.
In each of blocks in Fig. 4, a solid line block
25 represents a block which can be ensured as a memory

area of the print buffer 4030 at the start of main

scanning. A dotted line block represents a block which
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print buffer 4030. Processing executed by the printing system accor iE TE@M
the first enbodinment will be explained wth reference to Fig. 5. 12°p g.

is a flow chart showi ng processing executed by the printing apparatus
according to the first enbodinment. In step SII, the host apparatus 500
determ nes print data of one main scanning. 20 In step S12, the host

appar atus 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

apparat us 100an88:f B bASHNAY B Al ki, 1o, Bul Ol G ALLagl opEagnges
an ). For "on

every main scanning (directions e-way printing, the sane

printing dirgehkipoRt $heehtart2er 42i9EREa4%46,4.To change the direction
wi t hin one page, the host apparatus 500 propegly transmts correspondi ng

mai N scanni ng/ pri fi Bgider agkLOR s RHRERRLLOBA! Quik-RBgPRbAKI Ng  appar at us
100. 5 In step 513, transfer of print data of one main scanning starts from

the host appacahuing0it.e.thaathr itHanRGeapRar akys LAonkhe thayout of print
data coincides with the main scanning/printing direction. As for a bl ock

havi ng nos pr carrdaga ¢onr expendic’y reeovely phrock skanbe ognperdd rimi nighe pri nt
buf fer 4030, no nenory
the same main scanning again, printing data from the
interrupted portion, and thus complementing the data.
As for a block having no print data corresponding to a
block in each color, nco memory area is ensured, and the

10 next block is ensured instead, effectively using the
print buffer 4030.

Processing executed by the printing system
according to the first embodiment will be explained
with reference to Fig. 5.

15 Fig. 5 is 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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area is ensured. The next block is ensured instead, effectively usigngp§g6
print buffer 4030. In step 514, whether print data have been transferred by
t he nunber n4 (integer of 1 or nore) of 15 printing start bl ocks where nain
scanning starts is determned. If no print data have been transferred (NO
in step S14), the processing waits until print data are transferred. I|f
print data have been transferred (YES in step S14), the processing advances
to step 515. 20 In the first enbodinment, for exanple, n4 = 10. The entire
printing width of one main scanning is 19 blocks, and the nunmber of ensured

bl ocks is 10-Td1‘bﬂa'ingeEQ:l!@ diG Lt iR iR h itth & d gﬁagréqm%@{e @fostl ocks which is
obt ai ned fromthe M capacity of the printing 25 apparatus and the bl ock

size and can e ARsuI£d0 0T o g Iie it yofn sRfiitR idde relspdndiRC k& ifRy be, e.g.,
9. Fbmever,a?%E margin for the data transfer rates?L - 2 25 SEPT 2006

gener al | y maxdanzdthg /id ritiegunihescdiore Asifidathaddl itk T &= the iprisatims t he
nunber n4 of the printing start blocks. In step 515, the carriage 101 of
t he printing dppapaanat 1DA00 starts noving, and printing operation by one
mai n scanning starts. At this tinme, data of blocks whose nenory areas are
not ensurbd are detler mitegd 1@, haee sierpofnip rdata dadrd ofuldnedatea nar e
transferred to the printhead 104. 10 In step S16, the printing apparatus
100 stores scanning starts from the host apparatus 500 to the
printing apparatus 100. The layout of print data
coincides with the main scanning/printing direction.
As for a block having no print data corresponding to a
10 block to be ensured in the print buffer 4030, no memory
area 1s ensured. The next block is ensured instead,
effectively using the print buffer 4030.
In step S14, whether print data have been
transferred by the number n4 (integer of 1 or more} of
15 printing start blocks where main scanning starts is
determined. If no print data have been transferred (NO
in step S14), the processing waits until print data 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. n4d 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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the next print data in a bl ock having undergone printing while exegggkppzmm
print data. In step 517, whether printing by one nmain scanning of t
printhead 104 has ended is determned. 15 If printing by one nain scanning
has not ended (NOin step S17), the processing waits until the end of
printing by one main scanning. If printing by one nmain scanning has ended
(YES in step S17), the processing ends. 20 The flow chart of Fig. 5 shows
printing operation concerning one nmain scanning of the printhead 104. In
practice, preparations for printing by the next main scanning are nade

paral | el O Ridriald Dy ) REPRHNGurkler2lr WihnReAMIdagsoRer ati ons

end and mai n 25 scanni ng of one page printing of one page ends. Wen

transfer of prynts daka -8t ahles rgiRne fdhe r hot BARALAPSIQQ determ nes
print data of one main - 25 25 SEPT 2006 scanning, and the printing tine

is shorter thamddie sumof the print data determnation tine and print data
transfer tine, transfer of print data nay not catch up wth the operation

of the carriage 10InddftiepgSane fhien caxriaganilng. offnthil praasang nterruption
of data during printing by one main scanning can be prevented by "starting

transfer bf mppatradatsa 160 ere s mosdawni rod fordmttineg estiraappar dtyus 500 to
the printing apparatus 10 100 after the host apparatus 500 determ nes print
dat a one main scanning starts. At this time, data of blocks

whose memory areas are not ensured are determined to

have no print data, and null data are transferred to

the printhead 104.

10 In step 516, 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 If 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. In
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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of at |east one main scanning”. The first enbodi nent does not ensurgs$$$* 006
print buffer 4030 enough to store print data of one main scanning. t%e
host apparatus 500 i ncreases the 15 nunber of orifices used for one nain
scanning or sets a high driving frequency for the printhead 104, print

data is readily interrupted during printing by one main scanning. The
above-nenti oned recovery processing degrades the printing quality, and it
is inmportant to 20 mnimze interruption. As described above, the first
enbodi nent achi eves hi gh-speed printing processing by controlling print

data transf ers COI{QIPORHNG H JM6 TR ¢ i$RANN NG{I¥ddH i fidiRetdan of the
printhead 104 by the 25 host apparatus 500 with the arrangenent in which

scanni ng st ardss el ¢e fi it Hated OfnifRIt] €M G prdgiterdddied every main
scanning. This control is - 26 25 SEPT 2006 particularly effective for the

printing appanainisekOt ihay,i nordies fyd i pififrer dHE30 renougt tatsdtong pri nt
data of one nmain scanning. (Second Enbodinent) 5 The first enbodi nent has
exenpl i fi ed avicasehevgreaiat itdre aferiirey ceapaGidey 10Xl tche iprg rdnebufaiar 4030 i s
not sufficient. The present invention can also be applied to a case wherein
~the nmenor$ ceapmoirtingf the print buffer 4030 is sufficient. 10 Processing
executed by a printing system
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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according to the second enbodinment will be explained wth reference to Hé%
6. Fig. 6 is a flow chart show ng processing executed by the printi2A§EPT 2006
apparatus according to the 15 second enbodinent. In the second enbodi nent,
the nenory capacity of a print buffer 4030 is ensured for print data of one
main scanning or nore. In step 521, a host apparatus 500 determ nes 20
print data of one main scanning. In step S22, the host apparatus 500 deci des
the main scanning direction of a printhead 104 of a printing apparatus
100, and transmts main scanning direction information to the printing

apparatus 100. 25 For _two- rinting, .the direction changes ry main
scanni ng (diP@E%F8H§a€&Yaﬁ£?éﬁ¥lVeFSP oh ?m8§18§?ﬁgiﬁ5PaF?ﬂgssi di rection
Is set. To Cﬂ%@gg thg !c"iﬁ%t FB%fér?Zoaﬁ%%ﬁ hzggestké"rghbgi%ed%gez the
host appar at us ¢} properly transm t's corresponding farn-scannrng direction
information t,¢ the pLkAtkRg,aPRaratus 100. In step S23, transfer of print
data of one main 5 scanning starts fromthe host apparatus 500 to the

printing appakatusal®Apodifehfgyout of print data coincides with the nmain
scanning/printing direction. In step 524, whether print data have been

transferred by therRUMPeEsP4efbBleAERt Ohad SkeMPLEFiOF allapéinting start
bl ocks where nmain scanning starts is

wherein the memory capacity of the print buffer 4030 is

not sufficient. The present invention can also be
applied to a case wherein the memory capacity of the
print buffer 4030 is sufficient.

10 Processing executed by a printing system
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 522, 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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determned. If no print data have been transferred (NO in step 824é ﬁ%ﬁ p
processing waits until print data are transferred. If print data h gé N
transferred (YES in step S24), the processing advances to step 525. 15 In

t he second enbodi nent, for exanple, n4 = 10. The entire printing w dth of
one main scanning is 19 blocks, and the nunber of ensured bl ocks is 19.
Main scanning therefore starts when print data up to block 10 are
transferred. The nunber n4 of printing start 20 blocks is a design item
decided by the printing speed and data transfer rate. In step 525, a

carriage 101 of, .t.ne printin rat.us 100 start vin and printing
operation by "Plotnhemnmnr? ¢ e(r;]fi ntgpeg?lé.rﬁts.apf?ﬁarslmsst eSEOd;D ,o relypri nti ng

apparatus 10 t i ggtg j : 4 i:ng under gone
printing mhifhf%ggﬁﬁhﬁréyﬁﬁggﬁoégﬁég - é%ﬁ?ﬁﬁggg%gﬂggﬁhﬂﬁlstep S27,

whet her printy ' NG ﬁﬁ%dc ermned. If printing
by one main %@gﬁ%¥ﬂgﬁﬁégﬁkg¥&£3%?&“%%%??1 steplggfgﬁﬁthe processing waits
until the end of prifntdiag, Wp0ONG RIS SFAYYIME daft P dNHHY r one mai n

scanning has ended (YES'in step S27), the processing ends. The flow chart
of Fig. 6sshoysardtiny G ARErBtdndRtheC MR RgHh & JTBI0D SCAMHNY of the

printhead 104. In practice, preparations for printing by the next main 10
scanni ng ar e peide: ipay gl rdtnpriov.i nghky 16@96uBbE print data
coincides with the main scanning/printing direction.

In step S24, whether print data have been
transferred by the number n4 {integer of 1 or more) of

10 printing start blocks where main scanning starts is
determined. If no print data have been transferred (NO
in step 524), the processing waits until print data are
transferred. If print data have been transferred (YES
in step S24), the processing advances to step S25.

15 In the second embodiment, for example, nd4 = 10,
The entire printing width of one main scanning is 19
blocks, and the number of ensured blocks is 19. Main
scanning therefore starts when print data up to block
10 are transferred. The number n4 of printing start

20 blocks is a design item decided by the printing speed
and data transfer rate.

In step S25, a carriage 101 of the printing
apparatus 100 starts moving, and printing operation by
one main scanning starts.

25 In step S26, the printing apparatus 100 stores

the next print data in a block having undergone

printing while executing print data.
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scanning. |If all main scanning operations end and main scanning ofzggg,fﬂ%g
ends, printing of one page ends. In the second enbodi nent, the print ¥
4030 is managed for each bl ock. However, the present 15 invention is not
limted to this. That is, when a print buffer capable of storing print data
of one main scanning can be ensured, |ike the second enbodi nent, the print
buffer 4030 may be nmanaged for each raster corresponding to print data of
one mai n scanning. 20 Detail ed managenent for each raster allows setting the
printing start timng as slow as possible. The need for recovery processing
agai nst the interrupt keapob27tr anstaerdpringifngi BYi 8gecanihe m nim zed. As
descri bed above, the second enbodi nent 25 achi eves hi gh-speed printing
processi ng bygceantingl hiasgenpeidnt sdakacrmanstier Idepeinhedqg byt baef i rst

enbodi mrent by the host apparatus 500 even when the print buffer - 29 25
SEPT 2006 4030@nhasaansuff haisenbtmemdey ddpadint gtephBdgenenteof the print
buffer 4030 for each raster can realize stable printing while maintaining
hi gh- speed ppirecesgingTwe idlsovatédbsdienents ofiapesib&ééndekpyl ahgetabyp 5
assum ng that a droplet discharged froma printhead is ink and a liquid
cont ai ned® i nsgAnNPARG: ankf | Brinking Hovieore , M3 hie gomtehtdohashende® tank is
not limted to_ ink. For exanple, the ink tank may contain a processing

sol ution to BEESi 48h&t§8dSEHt 0 &DEr PACCR§SIDINEAFEM to i ncrease the fi xi ng

roperties, water
Prop The flow chart of Fig. 6 shows printing operation

concerning one main scanning of the printhead 104. In
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 neot 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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resistance, or quality of a printed image. The above enbodi nents cafecppra006
increase the density and resolution of printing by using a systen1m%|c%

i ncludes a neans (e.g., an electrothernmal transducer or 15 | aser beam for
generating heat energy as energy used to discharge ink and causes a state
change of the ink by this heat energy, anong other inkjet printing

systens. The printhead is not limted to this system and nmay di scharge ink
by using a piezoelectric element. 20 As a representative arrangenent or
principle, it is preferable to use the basic principle disclosed in, e.g.,

U.S.P. No. 4,733, 429 o se 7401296 nlRbSyS¥SbER S ApRlASaple: torboth a

so-cal l ed on-demand apparatus and continuous apparatus.” The systemis

part!cularlytaémﬁiﬁﬁ@tbﬁefha a030nrdenepdnhapparatusahegadse-at | east one
driving signal ich corresponds to printing information and gives a rapid

tenperature kiksBle BRin23n§ERMi200RainxaeadhagnayE-epechOpkingihg.applied to
an el ectrothermal transducer which corresponds to a sheet or channel
hol ding a |iquid (Thk)abbherehlpodamsntg hbirs bekrceékplieneal biyr ansducer to
generate heat energy and 5 cause filmboiling on the thermal action surface
of a printheadumand tbasegudmbbyesa BHubbhergad Beofiornpdinhhetteiki quid
(ink) in one-to-one correspondence with the driving signal. By growh and
shri nkage of inki snjubblégutidectOthigaddifi ak) ink tHaskhasgedkfrom an orifice
to format However, the content of the ink tank is not limited to

ink. For example, the ink tank may contain a

processing seolution 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
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| east one droplet. This driving signal is nore preferably a pulse stgp o6
because growt h and shrinkage of a bubble are instantaneously approprlate%y
performed, so discharge of the liquid (ink) having high 15 response is
achieved. This pulse driving signal is preferably a signal described in

U S. P. No. 4,463,359 or 4, 345,262. Note that superior printing can be.
performed by the use of <conditions described in U S. P. No. 4,313,124 which
is 20 the invention concerning the rate of tenperature rise on the thernmal
action surface. The arrangenent of a printhead can be a conbination (a

linear |iqui ¢ chanigly Hud dd:9Msiangle i 4 iapid Lhannel) of orifices, liquid
channel s, and 25 el ectrothermal transducers "disclosed in the specifications

descri bed abauecthig H@saNtt daheeidean wialdP ddd & [RNGEHHEeY USi ng
U S.P. Nos. 4,558,333 - 31 25 SEPT 2006 and 4, 459,600 in each of which

the thermal aotiarsiglf aea disglaqadpdinl a ibent, ne@@by Addidimenaldis it s
possi ble to use an arrangenent based on Japanese Patent Lai d-Open No.
59-123670 i n eitdctir cac heamadn taotsdndex usedjeas rait@d $ehar ghauent i of a
plurality of electrothermal transducers or Japanese Patent Laid-Open No.
59- 1384615i n aghiszh fadmofpeniligd em albsorthiengnatlh e ctires sure avsey e fofa heat
energy is opposed to a discharge portion. 10 Furthernore, a full line type
print head hawmigthead, and consequently a bubble can be formed in
the liquid (ink) in one-to-one correspondence with the
driving signal.
By growth and shrinkage of this bubble, the
10  liquid {(ink) is discharged from an orifice to form at
least one droplet. This driving signal is more
preferably a pulse signal because growth and shrinkage
of a bubble are instantaneously appropriately
performed, so discharge of the liquid (ink) having high
15 response is achieved.
This pulse driving signal is preferably a signal
described in U.S.P. No. 4,463,359 or 4,345,262. Note
that superior printing can be performed by the use of
conditions described in U.S.P. No. 4,313,124 which is
20 the invention concerning the rate of temperature rise
on the thermal action surface.
The arrangement of a printhead can be a
combination (a linear liquid channel or a right-angle
liquid channel) of orifices, ligquid channels, and
25 electrothermal transducers disclosed in the

specifications described above. The present invention

also includes arrangements using U.S.P. Nos. 4,558,333
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| ength corresponding to the wwdth of the largest printing nediun1p2%§%f¥4ﬁ%
by a printing apparatus can have a structure which neets this |engt
conbining a plurality of printheads as disclosed in the 15 aforenentloned
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
enbodi nents, in which ink tanks are integrated with a 20 printhead itself,
but al so an interchangeable chip type printhead which can be electrically
connected to an apparatus nmain body and supplied with ink fromthe

apparat us ”ab%dbgdﬁ5©h%ﬂoaﬁhagﬁﬁﬂ Le hﬂ?c@pEﬂraEH%r hnachqdy, 25 Adding a

recoveri ng neans or pre m nary neans a printhead to the pl’l nt i ng

appar at us desghiched jabpygcks EheBeb@QEergﬁﬁ%ﬁse ﬂ&&ﬂ%i&ﬂa?Pﬁraiton can - 32
25 SEPT 2006 further s abilize. Practical ‘exanples of the additional means

for a printheadpasgidlecappl N8eMBaNSrrangeh@ari BY sEBABS, JAPRRESSUri zi ng or
drawi ng neans, and an el ectrothernmal transducer or another heating el enent

or 5 a prel lP@t@@ﬂ:YL'&Qalt—t)@@nﬁﬁ@nS 500NhizwTng ihhekk ch Br ednmehasgetnode for
perform ng discharge different fromprinting is also effective to perform

stabl e p$intisngised Ak At digchadgeopotrie opr ot englappanaiusfi s not 10
restricted to a printing node using only a main col or
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 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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such as black. That is, the apparatus can have at |east a conposite_col or
node using different colors and a full col or node using m xed coIoF§§EPT2006
regardl ess of whether a printhead is an integrated head or a 15 conbination
of a plurality of heads. The present invention is al so achi eved by

supplying a software program (in the above enbodi nents, prograns
corresponding to flow charts shown in the acconpanying draw ngs) for
realizing the functions of 20 the above-descri bed enbodi ments to a system or
apparatus directly or froma renote place, and reading out and executing

the supplied pregLams¢ades 1B 1 NprSOPPULr e Qinpibe SYSERA Or apparatus. In
this case, the software need not be a programas far as it has a program 25

function. Thederiesenkil meens gor & thenehake heal bzaggxngp&@%%m godes
installed into the conputer in order to - 33 25 SEPT 2006 realize

functional praeessngdmehnkhe appeseriuriniedt bendrikdhg feahlRe RHESent

i nvention includes a conputer programfor realizing functional processing
of the presenkedtivehieirval % rlamsidtice rcase anbli@epr @it nighe@rinedit @an take
any programform such as an object code, a program executed by an

i nterpret®er, aopredimphadzyt esdpiplyg edance apmbbndsg koweg.asAra program function
is attained. A recording nediumfor supplying the program 10 includes a

fl oppy di sk, pradd sechskgeopoidealfodi plerforming 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 cor a

15 combinaticon 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 functiocn.

The present invention 1s therefore realized by

program codes installed into the computer in order to
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magnet oopti cal disk, MO, CD-ROM CD-R, CD-RW nmgnetic tape, nonvolatide,une
menory card, ROM and DVD (DVD-ROM and DVD-R). As anot her program supply
nmet hod, the program can 15 be supplied by connecting a client conmputer to
an Internet honepage via the browser of the client conputer, and

downl oadi ng the conmputer programof the present invention or a conpressed
file containing an automatic installing function fromthe honepage to a 20
recordi ng medi um such as a hard di sk. The program can al so be supplied by
cl assifying program codes which constitute the program of the present

i nvention i ntk@adizBl BhALtiyn®f pidesss Al SowHodHRGhe nflhesohrom
di fferent honepages. That is, the present invention 25 also contains a W\W

server whi chraklkows, atRbupabsént of nvarseisort o ritawWdead ampRitegram files for
realizing functional processing of the present invention by a - 34 25 SEPT

2006 conput ptogthm poesesilinvent foicitiahaAl sedeessdalg ¢d thy the fol | owi ng
nmet hod. That is, the programof the present invention is encrypted, stored
in a storagepedenm suchnbias. a CD-ROM and distributed to the user. A user
who satisfies predeterm ned conditions is caused to downl oad decryption
key inforwation frém bhhenepsge Mia pireseditigrvesttictheans éakexeayt es t he
encrypted program by using the key information, and installs the programin
10 t he conpubgpgram form such as an object code, a program executed
by an interpreter, or script data supplied to an OS as
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 be 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 pregram 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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The functions of ‘the above-described enbodi nents are realized “he”ngEprmmﬁ
conput er executes a readout program Also, the functions of the
above-descri bed enbodinents are realized when an OS or the like running 15
on a conputer perfornms part or all of actual processing on the basis of the
instructions of the programcodes. The functions of the above-descri bed
enbodi nents are al so realized when a programread out froma storage nedium
is witten in the nenory of a function expansion 20 board inserted into a
conputer or the menory of a function expansion unit connected to the
conputer, anGephgeePU of the function expansion board or. function

expansion unit perforns part or all of actual processing on the basis of

the instructions offhchgrRkegtaih¢eaeson28ahSalBdYpAPRaE ENtdy WY deley
di fferent enbodi nents of the present invention can be made wt hout

departing franiidig ngpimeichoand ®eopel 4 haliROfprdgirans oifo the pr3sengd SEPT 2006
understood that the invention is not limted to the specific enbodi nents
t her eof excepinvantdeh dedennriyheedappeaded thad stoRfge 2GR A6 What i s
claimed is: 1. A printing apparatus which perforns printing by driving a
pri nt headSon ashe B&siROMef apdi distatibutednsoi theduseom & hestr whppar at us,
conprising: main scanning neans for scanning the printhead in a main
satisfies predetermined conditions is caused to download
decryption key information from a homepage via the
Internet. The user executes the enc;ypted 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 inteo 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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scanning direction with respect to a printing medium buffer nmeans LQkrpr 2006
storing print data; reception neans for receiving, fromthe host apparatus,
main  scanning/printing direction information representing a main
scanning/printing direction of the printhead; storage neans for storing, in
said buffer neans, print data corresponding to the printing direction
represented by the main scanning/printing direction information received
fromthe host apparatus; and control means for controlling printing by the
printhead on the basis of the main scanning/printing direction information

and the pri %&d@%%o%éi%@%ti ’Eh%aiiﬂv%‘l‘%fi%ﬁl Tealt mﬁ{i%;e’a $3 qfuifer nmeans

stores print data use printing during scanning of the printhead by

sai d Main SCapRidNg; TRARSqiedRlsA AW WAEhCal bR fStied i sneal | er than
a print data anmount for printing by one main scanning of the printhead by

a width printable@dy @izAnscanni ng of the printhead by said main scanning
nmeans, said storage neans stores print data received fromthe host

apparatus during the printing by scanning the printhead in the main
scanning direction by said nmain scanning neans, said control neans starts
the printing before conpleting receiving of print data for one main
scanning of the printhead, and - 37 25 SEPT 2006 when the print data are
stored up to a position corresponding to a predeterm ned colum unit in said
buf fer
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means, said control neans starts printing by the printhead on the fﬁﬁﬁ%ﬁ%
the main scanning/printing direction information and the print dat or e
in said buffer means. 2. The apparatus according to claim1, wherein when
print data are stored up to a specific colum position in said buffer

means, said control neans starts printing by the printhead on the basis of
the main scanning/printing direction information and the print data stored
in said buffer nmeans, 3. The apparatus according to claim1l, wherein the
speci fic WBBFuih ©h?im¢d k1 x k2 (kI and k2 are positive integers). 4. An

i nformation processing apparatus which transmts print data to a printing
apparatus that has a buffer for storing print data and perforns printing by
scanni ng a- prihtheémtimgaawwﬂrﬁtuﬁxﬂhﬁQMgnﬂrﬁ@¢mSoprﬁhthngebpedrivbn@.a

printing ne he_.b rint data i,n.the b ffer,
Rherel n ot RECBETRETng WBparStis ot dra it SaphoTagerdolte) ool

|nfornatlappaﬁaoﬁessmﬁmpfuﬁmﬁgﬁLw during the printing by scannlng t he
printhead in the main scannlqg direction and starts the p r|nt|ng bef ore

conpl eting recBRYR nTCHROIG MENR &£ Fors GRELRE FPECRRAPRES2Bf 1R hd P it head,

wher ei n “@@Bnhbﬁ?paiﬂécgﬁé@-ﬁE@hE%éHﬁ%$tURot% BriReshhi ABqEQRE esponding to a
predeterm ned colum unit in the buffer, the printing apparatus starts

printing by theupfentheaes o t$eHam §r9ﬂtn§ﬁﬁa$cann|ng/pr|ntlng direction
f f , Ld_i
i nformation and, . €1£ﬁ'£ﬁa£§“f%fﬂf%§%}9 %gt Eﬁ?ﬂzﬁﬁé h§§£ ?b§£9££@§"ﬁkln

processi ng apparafus conprisin irs ransni'ssi on
nmeans forsgenaiagVpglmtmmqnﬂirenxmnnruﬂﬂmnmmulng depeeteonihgf armaimon
representlcgnnlgg/prlntlng direction of the printhead;

storage means for storing, in said buffer means, print data
corresponding to the printing direction represented by the main
scanning/printing direction information received from the host
apparatus; and

control means for ceontrolling printing by the printhead on
the basis of the main scanning/printing direction information and
the print data stored in said buffer means,

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

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,

said storage means stores print data received from the host
apparatus during the printing by scanning the printhead in the
main scanning direction by said main scanning means,

said control means starts the printing before completing

receiving of print data for one main scanning of the

printhead, and
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scanning/printing direction of the printhead, and transmtting thez?@ﬁﬂ%zmm
scanning/printing direction information to the printing apparatus;
generation nmeans for generating print data corresponding to the printing
direction represented by the main scanning/printing direction information;
and second transm ssion neans for transmtting the print data generated by
said generation neans to the printing apparatus, wherein said second
transm ssi on nmeans transnitsﬁéhe print data durin erformng of printing by

gp
the printing apparati®. PrEt A4k /JE SEOL6Rt FBI FPnd BOPFFAPRng appar at us

whi ch hascarrbuehbRaiAQrt StHIP MK i ridat @candnpanfier i BaiAtbRPEHY scanni ng
a printhead in a main scanning direction with respect to a printing medium

on the baBF3nef pridtCeRtErY retANs oS tapparatdadt Rat the PEiBEkead PR Hede
buff er, couRELSHAG:LE xﬁeﬁgfpééﬂ{hi%ge ﬂfntfiﬁgea!kagtiEBOth%B?mQﬁgé%aaﬂrP@f@Hé‘S1

mai n scanni ng/printing rectioninformation representing a

scanni ng/ priinti dgtai stectednirofsaive prfifetrheednsa st orage step of storing, in
the buffer, print data corresponding to the printing direction represented
by the main scanning/printing direction information received fromthe host

tus; and trol step of controlli inting by t i nt head
Pe basi s20f 1t RG° nRFE SR PR G GIIAEL fon " AFB1 ket PR BRI (R br i n

data storagdei Brbhed buhfes,a Wissei i said usihobagetsbapist 9588 Patér dadandised
for prlntlng during scanning of the printhead, - 39 25 SEPT 2006 .

said control means starts printing by the printhead on the basis

of the main scanning/printing directicon information and the print

data stored in said buffer means.

3. The apparatus according to claim 1, wherein the specific

column unit is 2% % k2 (k1 and k2 are positive integers).

4. An information processing apparatus which 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, wherein the printing
apparatus stores print data received by said information
processing apparatus during the printing by scanning the
printhead in the main scanning direction and starts the printing
pefore completing receiving of print data for one main scanning
of the printhead, wherein when the print data are stored up to a
position corresponding to a predetermined column unit in the
buffer, the printing apparatus starts printing by the printhead
on the basis of main scanning/printing direction information and
the print data stored in the buffer,

said information processing apparatus comprising:
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a data anount which can be stored is smaller than a print data amoupt pqu!zoos
printing by one main scanning of the printhead by a width printable %y mal n
scanning of the printhead, said storage step stores print data received from
the host apparatus during the printing by scanning the printhead in the

mai n scanning direction, said control step starts the printing before
conpleting receiving of print data for one main scanning of the printhead,

and when the print data are stored up to a position corresponding to a
pr edet er ni ned EbFmt LA TNE 55 %He WErBe£OTsgFREr2bAPFoFP8tBPIBt arts printing

by the priphheady o fde RS St iIhe i nFRIrRa8s8ANLBEPLRELALLRYG 4ikection
information and the print  data stored in the buffer. 6. The nethod

accor di ngseeneiag M5 Nt o irg9at itdie ofoheobristhpadwhend pkf amsubt bing e
stored up ecific. 4 jty. iin tk pringi YA

pri nt headté?aﬁ?gﬁoﬁé{%&ﬁ)@oﬁ%ﬁt ﬁfel(}%gitrllggcgﬁﬁig%%g;?%t%%QE%??%I?EG}%%%

i nformati eppangtdéde print data stored in the buffer. 7. The nethod
according to claimb5, wherein the specific¢ columm Hnit is 2kl x J(Zj}«ékl and
k2 are positiv@TTEges)eas A GFetdroF 6t *eanPrOlFi At anCPhf oF et to
processi nghappal gt #sy Mt 1draNSPries epitielt bat et fadnP5EShA NGy APPRIELHE
that has a buffer for storing print data and perfornms printing by scanning
a printhéagethuien ndh FrEednimtg adid ection with respect to a printing medium

on the basis of,the, nri. dars 5 %egﬂtgi @o%h?rQH%lfn?Etin BhEl prihe printing

apparatus stores print data receive y the 1 nformtion processing

appar at usgglnlei:algecﬂ hey psa id igepdna tsicanmeags thetbei ptheadng naphrer atal 5

scanni ng direction and s.tdarts trhe .. . .
whereiln said second transmission means transmits the print

data during performing of printing by the printing apparatus.

5. A method of controelling 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 to a printing
medium on the basis of print data from a host apparatus that is
stored in the buffer, comprising:

a reception step of receiving, from the host apparatus, main
scanning/printing direction information representing a main
scanning/printing direction of the printhead:;

a storage step of storing, in the buffer, print data
corresponding to the printing direction represented by the main
scanning/printing direction information received from 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,

wherein said storage step stores print data used for

printing during scanning of the printhead,
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- 40 25 SEPT 2006 printing before conpleting receiving of print d?é%thHOG
one mai n scanning of the printhead, wherein when the print data are™s ore3
up to a position corresponding to a predeterm ned colum unit in the
buffer, the printing apparatus starts printing by the printhead on the basis
of main scanning/printing direction information and the the print data
stored in the buffer, said nethod conprising: a first transm ssion step of
generating the main scanning/printing direction information representing a
mai n  scanni ng? pfRhti RFCHNFedtiiGh ST e pF FPE$adS SRGLlLPANSRRNt i ¥ He

mai n scanphpg/ PhoMh ¢ N Aig LGl Oy Iy QnEBt9R §Rahhengr bRt tRE pAPPAHA ISy @
generation step of generating print data corresponding to the printing
di recti onarepdelant vetdyle Hey e im scammiing/ pEi hhiengridtheadi on i nformati on;

and a second té?{‘é”@f&! Ofb st&l, Osftotrre%”g@ihtti Hgtg\?\lﬁe@é&@édd§£&n &?é‘g{oa}ted in
the generation Step to The pri'nt ng apparatus, erein Sard secon
t ransm ssappasieps tdwnistg tichd e iprtiindy @8t acduning peef primtgead ixittd ng by

the printin aggaratus. . 9. Acg{ogran1of causing a conputer to control a
printing mégﬁa RS Whi S S W rbuf fer for storing print data and perforns

printing by scapiingoe i digadddy 3 'Eﬁienpai*@ﬁ@@%l@gbgfé?@tJ-:Qrﬁ'plé"@;irhgrESpECt

to a printing mediumon the basis of print data from a host apparatus that

is storedrepeinend et triorgitisiiny cacpredrafrebaengopfathecepiirieadep of

receiving, fkromthe host apparatus, main scanning/printing direction

information representing a nmain scanning/printing direction of a printhead,
when the print data are stored up to a position

corresponding to a predetermined column unit in the buffer, said
control step starts printing by the printhead on the basis of the
main scanning/printing direction information and the print data

stored in the buffer.

6. The method according to claim 5, wherein in the control
step, when print data are stored up to a specific column position
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.

7. The method according to claim 5, wherein the specific column

unit is 2¥ x k2 (k1 and k2 are positive integers).

8. A method of ceontrolling an information processing apparatus
which 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,
wherein the printing apparatus stores print data received by the
information processing apparatus during the printing by scanning

the printhead in the main scanning direction and starts the
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a program code for a storage step of storing, in the buffer, pri”tz§§ﬁﬁ%zmm
corresponding to the printing direction represented by the main
scanning/printing direction information received from the host apparatus;
and - 41 25 SEPT 2006 a program code for 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, wherein said

storage step stores print data used for printing during scanning of the
print headPraNBER% %‘”ng‘iﬁﬁ NI Y pecsigied PE BRANFef2ERahoB PRE Mi2itat a

anmount f OkcPhA 4 NIE Oh ONEr TTRIHE RLARMNSIS 18 whBR BhENEDEAE OYtada¥t Hdbreq
printable by main scanning of the printhead, said storage step stores print

dat a recebpetiof# ape s hel dostorzgrmrating dgr engredetprinhnedgchyume agmi thgi 1t he
i nt head, | h i ni.n i i_Qn, i -0l - ts th
printhea 5’&? ﬁuffepﬁ'{é%ﬁgﬁﬂmql Iarp%;étrlg]gﬂps) E%%?agfgkgﬂklﬁggﬂ}gﬁé S the

printing of € conpl recelv rin or o '~ scanni ng of
t he pri nt peadtheatdomhere thhes o7 idf rddha serenshorpdinpinhg aipestidmn

correspondi to a predeterm ned colum unit in the buffer, said control
e o ar tuP B Fo T TS pniodd 6 LenEtBaSPe b1 LERePURER

scanni ng/ pri nt g4 dhd €@6dd Wbrigtf iofirRY:i on and the print data stored in the
buffer. 10. A program of causing a conputer to control an information

processing appar bt st whi AR (5S9pr oAt 96AEAAESNE PRENTRRY  apparatus
that has QEQHM&S/ O n S5 | G- A iy dated 389 1 BR" LRFPEseREL AL 80Py, SCanni ng

a printhead In a I'n scanning direction
scanning/printing direction of the printhead, and transmitting

the main scanning/printing direction information to the printing
apparatus;

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

wherein said second transmission step transmits the print

data during performing of printing by the printing apparatus.

9. A program of causing a computer to control 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 to a printing medium on the basis of print data from
a host apparatus that is stored in the buffer, comprising:

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 the buffer,
print data corresponding to the printing direction represented by
the main scanning/printing direction information received from

the host apparatus; and
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Wi th respect to a printing nmediumon the basis of the print data 559%5440&;
the buffer, wherein the printing apparatus stores print data received by
the information processing apparatus during the printing by scanning the
printhead in the main scanning direction and starts the printing before
conpleting receiving of print data for one main scanning of the printhead,
wherein when the print data are stored up to a position corresponding to a
predeterm ned colum unit in the buffer, the printing apparatus, start
Brinting - 42 328 SESGE IRF hé BT RinEREPORTt RERDESH LB WRiFELng Py
scanni ng/ pré Nbi NP Kk 4@ Wr Ghe IV QIR @Rcandihhechrh Dhgdtansigged in the
buffer, said programconprising: a programcode for a first transm ssion
step of geheratiey Lnfermahirrscavhithy priifti Agtdi Feeredninnthe neufiny.
representing aun Bl i SEARN Nlpiddidig dibeet! pnipE Lbeapolghesd, and
transmtting the main scanning/printing directifon information to the
printing appatatasidunipr cgraamicade ff dheapgénehatdon step of generating print

data correspondi to_the printing direction represented.by the nmain_.
scanni ng/ print ngga?r S(I:“tof‘l(r)lﬁ RS e ainoﬁ?e a%%f”%e%r ogr S%Bgéaé {87 a % &ttt
transm ssd@ba sampuf fdr SMEIngdp i heepmaih datkangrgesat €le i primehead by
generation step to _the printing apparatus, wherein said second transm ssion
step trandntidth riptanie it Saddy iISTGPerPoPhi RBSoPT pRFRER%g by the printing

apparatus. - 43id storage step stores print data received from the host

apparatus during the printing by scanning the printhead in the
main scanning direction,

salid control step starts the printing before completing
receiving of print data for one main scanning ¢f the printhead,
and

when the print data are stored up to a position
corresponding to a predetermined column unit in the buffer, said
control step starts printing by the printhead on the basis of the
main scanning/printing direction information and the print data

stored in the buffer.

10. A program of causing a 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
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, wherein the printing apparatus stores print
data received by the information processing apparatus during the
printing by scanning the printhead in the main scanning direction
and starts the printing before completing receiving of print data
for one main scanning of the printhead, wherein when the print
data are stored up to a position corresponding to a predetermined

column unit in the buffer, the printing apparatus starts printing
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by the printhead on the basis of main scanning/printing direction
information and the print data stored in the buffer,

said program comprising:

a program code for a first transmission step of generating
the 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;

a program 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
transmitting the print data generated in the generation step to
the printing apparatus,

wherein said second transmission step transmits the print

data during performing of printing by the printing apparatus.



