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TLTLE OF THE | NVENT4 ON _ PRI NTI NG APPARATUS AND METHOD
BACKGROUND = OF THE INVENTTON 5 - " Present invention rel to a
iprlntlng apparatus . and met hod and, nore particul-arl . printing

" apparatus -and nethod for . printing on a.recordlng medi um " in accordance
~wi'th an ink-jet printinng nethod. . Recently, printheads mounted on
.a printing -10 - apparatus which perforns printing in accordance with the

' nk-jet pr|nt|ng met hod are manufactured using a thin- filmformng

process for sem.conductors, a MITLEDOHCE@HE INVENEONNi que and the like, so .'

-that they are small-sized, - and can be provided with |low prices. One
of these 15 printhead, PRINTINGNQARPARAMYIS: ANDNt METHOD known as an
ink cartrldge in which-a printhead device for . discharging ink as
printing nmaterial is integrally assenbl ed and an ink tank -for
.supplylng the ink to the

5 Present.invention relates to a printing apparatus
and method and, more particularly té a printing
apparatus and method for printing on a recording medium,.
in accordance with an ink-jet printing method. o

Recently, printheads mounted on a printing N
.10 apparatus which performs printing in accordance with the
| 1nk-3et printing method are manufactured using‘a thine'
'fiim forming process for semiconductors,'a'microproCess
.technique'and:the like, so thatrthey are small-sized,
and canrhe'provided with low prices. One%oflthese
- 15 printhead, an exchangeable type printhead ‘is known as an
_ink cartridge in which a printhead dev1ce for
discharging ink as printing material.is integrally :
assembled and an ink tank for supplying the ink to the
print-head device. ' |

20 Fig. 8 shows the structure of a conventional;ink-
jet printer IJRA. 1In fig.'s,'a carriage Hé”is engaged'.
_w1th a spiral groove 5004 of a lead screw 5005 ‘which
_rotates via driv1ng force transmiSSion gears 5011 and

- 5009 interlocking with’ forward/reverse rotation of a
p25 _driVing motor 5013. The carriage HC has a pin (not
_shown) and 1t is re01procally moved in directions

represented by arrows a and b. The;carriage HC has a



- 20 Fig. 8 shows the structure of a conventional ink- ~ jet printer.
IJRA. In Fig. 8, a carriage HC I s engagedl ~with a spiral groove 5004 .
6f a lead screw 5005 which - . ~rotates via driving force transm ssion -

- gears 5011 and: - 5009 -i.nterlocking with forward/reverse rotation of a

25 "dfiving notor 5013.. The carriage HC has -a pin (not - ._-shomn) and it -

s reC|proca|Iy nmoved in dlrectlons represented by arrows aand b

The carriage HC has a . -~ 2

“di sposal - t ypediskopal tgperidgejéﬂCbamtridg@taneﬂﬁich integram[yses ‘a
printhead 1JH and an ink-tank I'T.. The ink- + jet cartridge IJC can be

easily, attacﬁ@@PFéﬁﬁeea printhead Mﬁbeancbaan H00 X qnlesERs . aflps kg sheet -

P against a 5 platen 5000 _along the noving direction of the carriage. :
PhotocouplersjSEO?aEHHiGQEBIﬁ?eCﬁ%ﬁ%ep%%$¥l!wﬁ%kﬁQkﬁdﬁnfmoved- newbers  for

confirmng the_exis en e I ever 5006 o ' the carriage in this area
and chang?ng BIRBPT¢ i1 5862rBF%f?%ﬁa? EF#QR§QQN§QﬁeqHﬁ(§QQ*R§; aAsupport

menber . 105 SS}QtéHpgebbSafogaptﬂgnxyc%in oz(?irteocrtiorp P g1:htehecafrrz:'o:i.ra[ge.
Photocouplers 5007 and 5008 are’ home position detecting
members for confirming the existence of lever 5006 of
the carriage in this area and changing over the
rotational direction of motor 5013 ¥\ support member
10 5016 supports a cap member 5022 for capping the front
_surface of the printhead IJH A suction member 5015 . .
performs suction-restoration of the printhead the inSide
lof the cap member 5022 Vla a cap inner opening 5023
. 'Member 5019 allows a cleaning-blade 5017 to move-in ai
15 back-and-forth direction A'main body support plate
5018 supports the member 5019 and the cleaning blade
.5017 It is apparent that any well-known cleaning blade.
is. applicable to the printer of the embodiments.
Numeral 5021 denotes a lever for starting the sucking
20 operation of the suction—restoration The lever 5021
moves along the movement of a cam 5020 engaged with the
carriage. A well -known transmisSion mechanism such as
,.change-over of a clutch controls a driv1ng force from'
the drivrng motor.
25 When the carriage is at the home p031tion area, a

desired proceSSing such as capping, cleaning and



surface of the printhead 1JH A suction nenber 5015 .  perforns
suction-restoration of the printhead t he 3i nsi de ~ of the cap menmber 5022
via a cap inner opening 5023. = . ~Member 5019 allows a cleaning blade 5017
to nmove in a 15  back-and-forth direction. A main body support plate
5018 supports the menber 5019 and t-he cl eaning bl ade .. 5017. It is
appar ent -t hat any wel | - known cleaning blade . is applicable to.the °

printer of the enbodinments. - : Nuneral- 5021 denotes a |ever for starting -

-~ the sucking . 28ct pERLAssEErat 16061 S UntdAitdd Hinriald worreBpondimy 5021
noves along the novenent of a cam 5020 engaged with the . carriage. A’

vel | -known t rpasit 56n by MeEld alésdn sewdw B005. _mtgartgmhxge'rof)faxw a%it ch
controls a’ dr|V|ng force from . - the driving notar.- 25° . \Wen the

carridage i s athébe pooeepstags obs mata,limited mﬁhﬁe@mﬁmsﬁﬁgﬂ!ﬁlch as
-cappi ng, cl eani ng and

suction-rest oemJPGD@#ﬂe%t%ke%ﬁt%dd%&i#Q% M‘?ﬁ.ﬂﬂﬁd”fﬂj #ﬁg perforﬂggd t?‘brf" by t he

| ead screw 5005. The tlnlng of any of
_ 5 - well—known tim ng

The motor 5013 controls the conveyancelof the
_printing sheet P in a direction vertical to the
Tdirection of the movement ‘of the carriage HC. _The_
printing sheet P is conveyed when the. printhead IJH of

10 the ink-jet cartridge IJC does not perform printing. _-
2Note that some 1nk-3et printers use. motors respectively
. for horizontal movement-(for moving_the carriage HC) and
.for vertical movement (for conveying:the printing sheet
P), in place of the motor 5013. |
15 | Off-the-shelf printers usually have a specification
.gcorresponding to a monochromatic printhead-integrated
"ink-jet cartridge of detachable type, because
monochromatic printers occupy the major. market. In a
memory of such printer, a buffer for temporariiy'Storing
20 data from a host computer, an image buffer for print
.control; and a'work area are arranged for monochromatic f
printing, and the memory allocation is generally static.
' Fig 9 shows the flow of data from a host computer
'-'to a printhead-integrated ink-Jet cartridge. As shown i
25' in Fig 9, data sent from a host computer 21 is

emporarily stored in a reception buffer 22 of the



these processings is not limted to the printer of t.he enbodi nent s,
~if a desired processing is performed at @ 5 " well-known tining. . B
" The motor 5013 controls the ‘conveyance of the printing sheet Pin a
‘direction vertical to the di.rection of the novenent of the carriage:
HC. "The . printing sheet P'is conveyét when the prlnthead I JH of 10
“the ink-jet cartridge IJC does not perforn1pr|nt|ng : Not e t hat ~sone
ink-jet printers use.motors respectively for horizontal novenent - (for
‘noving the capriagertiC) Thed storedf dataelsi cehverﬂedeiﬁtéfbnagv@maya ng t he
printing sheet - °~ P), in place of the notor 5013. 15 - Off-the-shelf .
printers usuahhyah@mdna-spetmbdcabrknarea 23pr inspocoidance® witnochr omatic
printhead-integrated = . ink-jet cartridge of detachable t because
“monochr onat i ¢ necessdityo@aadpFrensferred haraetimage buffer zgnnr§nof such
printer, a buffer for tenporarily storin data from a hpst conputer,

an i mage buff&PiﬁbF°EWeE§i°n' CEBRBLEPT. gﬂeigiﬁBF Dy SXRARSLON Bhed for

o oo et B, PR TEEB' ¥of AReehics. | of L Ues ot
Pr e ! S Pl dple” 8okl §9°ar88c ) *MipuéPea b kend nelt 2 et

fron1a host c¢
computer 21 to the reception buffer 22, the image data

is directly transferred from the reception buffer 22 to
the image buffer 24 Thereafter, when the - status of the o
10 .image buffer 24 becomes ready for printing, i.e., data
’ corresponding to the number of the nozzles of the
' printhead is stored into the image buffer 24, the data
‘is transferred to a printhead 25 integrated in the ink—
jet cartridge, and printing is performed.
15 Fig. 10 shows the memory allocation of the
| conventional monochromatic printer. As.shown in Fig..
10, the memory is allocated to a reception buffer area
26 for receiving data'frOm the host COmputer, an image
" buffer area 27 and a print—control work area 28 for |
20 print control The memory capacity of the image buffer
_ area_27 may_be at least for storing data corresponding
to the maximum printing width ofithe printhead,'i.e., an_
effective printing Width in one scanning of the carriage
of the printhead However, for the purpose of high—-
25 speed printing, the image buffer area 27 may be ensured

'-forgstoring ‘the print data_corresponding.to printing



tenporarlly stored in a receptlon buffer 22 of the. o
4 printer. The stored data is gonverted into inage data .~ . in a
print-control work area 23, in accordance with necessity, and . o
transferred to an image buffer 24. - In . this conversion, character

-nodi f.ication, expan5|on of -5 conpressed data and-the |like are executed.:

- On the other - hand, when i mage data is dlrectly |nputted from the host™
conputer 21 to the’ reception buffer 22, the inage dat a is directly
transferred fgpiRik hepfﬂq,@éa ug? A)Lﬁj@aﬁ_&y ®f scadnh.@igisﬁwethw‘ fer 24.
'Thereafter when the status of the 10 i mage buffer 24 becomes ready for
printing, i.ecarfitige, so &9rtesgwrk riata fidre nelxﬂt)slcamhihlgevm.zlal es of the

pri nt head |s stored-into thé image buffer 24, the data . 1§ transferred
'to a pr|ntheaduﬁaprtmthpadepbrformsacuﬁ@ent prqnyingappen@yionand printing
S perforned 15. . Fig. 10 shows the nenory allocation of the

conventional nonocBhbaemenopy i attecatien m\/ralisp Hey aPPliedlcFO t%e merrbr y
i's aIIoca%ed to a reception buffer area :

color printer. .
| Figs. 11A and 1lB show the mem;ry allocation in a
‘color printer (Fig. 11A) and the nozzle arrangement of a
printhead for color printing (Fig. 1lB) |
In case of a color printer, four inks, i, e., black,
- 10 . yellow, magenta and cyan color inks are generally .
employed to represent a color image based on color print
.data. Comparing Fig. 11A and Fig. 10, there 'is .no
':difference in the memory structure between the
monochromatic printer and the color printer, though a
15 _'reception buffer 29 and a print-control work area 31’ are”
: different in- capaCity depending upon color/monochromatic
printing. Regarding the image buffer, the color printer
needs_four.image-buffers.BOﬁK, 30Y, 30M.and 30C, |
corresponding to the_black, yellow,'magentaland cyanl
.20 color inks actually discharged-frbm'the printheadl
As a typical example in Fig. llB, the printhead for
ink jet color printing has 24 yellow-ink nozzles 32Y for-
. discharging yellow ink, 24 magenta—ink discharge nozzles.
32M, 24 cyan-ink discharge nozzles 32C and 64 black-ink

'__25 discharge nozzles 32Bk, aligned in a.direction_where a

'recording medium such as a_paper.Sheet_ispconveyed



26 for receiving data fromthe host conputer, an inmage buffer area .27

and a print-control work area 28 foor 206 print control.. The nenory o
capacity of the inage buffer .~ area 27 may be at’ Ieast for storing data - "
-'corresponding to the- HBX|nun1pr|nt|ng wi dt'’h of the printhead, i.e..,
an. effectlve printing width in one scanning of the carriage - of
the printhead. However, for the purpose of high- 25 speed printing, the
i mage buffer area .27 may be ensured for storing the print data:
correspondlngékebeeaﬁhiﬂg direction). The interval between the 5 R
width, printed by a plurality of scannings of the carriage, so'as to
store data fonolextassmanabﬁges@ohcing to tdught inddwas pePrdmnts dava ent -
printing operation. = .. This menory al |l ocation may al so be applied to
‘a 5 color pstored. in the imagéi sf £axis\ 30BK,) D EhAOM lendrd sk yaxe | ocat | on
ina - color printer (Fig. 11A) and the nozzle arrangenent of a
- pri nt head foroubpnttpdlh?lhge(FténthQEgr and the colar dk# of a col or

‘printer, four i nks, i.e.,. black,
_ respectively based on the print data are discharged from

the'corresponding nozzles. As this printhead forms a
_multiécolor image with four color inks, the different
‘color’ inks are overlaid by conveying the recording .
medium in. the subscanning direction | . ' |

.10_ - j In this manner, the physical specification of the |

:color printheadfrequires image buffers for"four color _
. data’ | B . | T | -
_ Note_that in case of a'monochromatic_orinter, it is
unnecessary to mount nozzles for_a plurality of color |
15 inks on the monochromatic printhead :The monochromatic
printhead may comprise nozzles for single color ink,
therefore, the number of nozzles can be increased to,
e.g., 128 nozzles, to-improve throughput and printing
quality in.printing based on'monoChromatic data.

. 20 T 'vcurrently, in_addition to:the.monochromatic
printers and color printers as.described abOVe,'brinters
for both monochromatic printing and color'printing have

'appeared | In-printers of this'type,'a printhead- ' |
1ntegrated 1nk cartridge can be exchanged for another
25 kind of printhead-integrated ink cartridge (e g., a.

monochromatic ink cartridge is exchanged for a_color ink



10 vyell ow, nmagent a and cyan col or inks are generally enpl oyed to
‘represent.a col or image based on col or print ‘data. ~ Conparing Fig. 11A
‘and Fig. 10, there i's no di fference in the nmenory structure between
t he ~ nmonochronmatic prlnter and the col or printer, though a 15
reception buffer 29 and a print-control work area 31 are - di fferent
~capacity dependlng upon col or/ monochronatic : prlntlng' Regardlng the
i mge buffer, the color printer ‘needs four inage buffers 30BK, 30V, _
30M and - 30C, cartridgetsponéregnaﬁtene »l printer|dHVEhimdaype whll dyan 20 .
col or inks actually discharged fromthe printhead. -+ As a typica
exanpl e i n Fi gefetBedt he aslhadéaqnfnrinterhk jet color printing has-24
yel | owink- nozzles 32Y-for" . - dischargin yel l ow i nk, 24 magenta-ink
di scharge nozzl esHowevezz\thescepuant hrnal saddreR PE&&?%% h3E and 64

bl ack-ink 25 discharge nozzl es 32Bk, ali ectlo ere a-
recor di ng nedWGWP§Ucﬁ129°§tBaﬁe?nsh%%ta?%“%@ﬁﬂ@@éﬂ? lor printing,
.6 .

s <z&gzga@ﬂgngtg'raggtgggzm Thecb 48 YR nPBIYED {Sger

than that in monochromatic printingf That_is, even when
'a-monochromatic ink cartridge is mounted for |
monochromatic printing,'or even when a color ink
5cartridge is mounted but monochromatic print data is N
10 received from a host computer, the memory allocation o
within the memory is not for monochromatic printing
.which is actually performed, but for color printing.
‘This memory allocation'cannOt attain efficient memory e
yuse‘ “ o _ | _ ._. | .
15 - This problem will be describediin_detail_mith-'_
reference to.Figs "12A and 12B. 'Fig} iéh shows'the use
. of the memory in a case where color print data is sent
from the host computer, and Fig. 123, the use of the
| memory.inuaﬁcase where_monochromatic print data is sent
| 20 from.the host COmputer -In these figures,'a hatched
_portion indicates an actually used memory area. In Fig;
'1ZB, the hatched portions are smaller in the respective
memory areas than in those of Fig. 12A, which means that
.areas for color print data are not used in the reception
.25 buffer, the control area and the 1mage buffer . This

status is the same whether the attached printhead—



nozzles is corresponding to eight nozzles. Print data stored in the

i mage buffers 30BK, 30Y, 30M and 30C areg . outputted to the printhead,

and the col or inks 5 respectively based on the print data are-di scharged

from. - the corresponding nozzles. As this printhead. forms a =~ = =

mul ti-color inmage with four color inks, the different - color inks are

overl aid by conveying the recording: - nmedi um i.n the subscanni ng

“direction. .10. - In-this manner, the physical specification of.the

- color printheadegeaieted nkmedetRybber $sf 8 mbRYENEShREic inkdat a. |

"Note that in case of a monochromatic printer, it is . unnecessary to
nmount nozzl egaf®ridgel viraki tylek dakotartbidgeks on the nonochromatic

- printhead. The nonochromatic = -  printhead nay conprise nozzles for’ o
single color ink, As it tilsemapiparentt fromuther abbveodesesipthohbe thereased .

to, " e.g., 128 nozzles, to inprove throughput and printing quality -

in printing mesedyomliogeticomini theaadd-opoprinterclsrstetyc in addition
to the nonochromatic . - printers and color Er[nters'as descri bed above, *
printers 5 regagrddess eSn&her S¥rei efpinkt cagtehdgeol ofhpsi sePRgthave
appeared. In printers of this type, a printhead- . integrated ink
_Cartridge;CaﬁtEéiQx8ﬁ§ﬁ§é&nFoPe§ﬁ§¥hEFe to improve throughpgt.aqg_
| . sufficiently ensure aldoﬁnload-arga, especially upon
printing.basedron'monochrqmétic bﬁiht_data,:dﬁe to
‘occurrence of waSteful_unuséd mgmbry area;:..
' SUMMARY OF THE INVENTION
.Accprdingly,-it is an object of the present
invention to provide arptintihg apparatus wﬁich
. 'dyhamié;l;y éhanges memory'al;oéation.in accofdance wiﬁh
15 the type df.a pfinthead_ahd the type of print data, to
.efficigntly.usé_memo?y and imprOVé totalithroughputf-“
'_,Accoidihglto fhe preSeht in#ention,_the foregéihg.
objéct is attéined by providing_é-prinfing apﬁa:atus for
 printing on a printing medium},using a detachable
20 printhead,'comprisiﬂgf reéeptibﬂ means for receiving
print déta'ffom é_hoét computer; first dngrimination
.means f&f'discriminating-the type‘of the printhead; ._-
pracess.méangifor'pr6Cessing the print déta-receivéd by
‘the réceptioﬁ ﬁeans andlbiﬁmapping the processed piiﬁt
' .25 'aata;'for:printing'operation by the pfinthead; mempiy

.méans having a storage_aréa.for storing the-print data



25 kind of printhead-integrated ink cartridge (€.9., a nDnochronatic
I nk cartrldge i s exchanged for a col or ik : '
7 - cartridge). Hereinafter, a prrnter of thls type mnll be
referred to as "add-on printer". - - However, the conventional add- on
‘printer has a menory aIIocatron on the: assunptron of ¢ol or printing, 5
since the storage.anount in col or prlntlng I.s | arger - “than-that in '
nmonochromatic printing. That is, even when a nonochromatic ink .
cartridge is receivedflby the rempjz:iwmnmarrs,pra norkg area doan when a col or
ink - - cartridge is nounted but nonochromatic print data i's .10 received
froma host .CRRQERes nquymre/reqeaﬁ;aﬁm. and @i bitrdate storage s not
for monochromatic printing ~ . which is actuall&wperforned but for col or
printing. aremrg ?re?ﬁﬂsfi%m%tq% n tBef PEPS/SSTENDI Y -
~use. 15 Thi s &)blemwr be de crrqbyed i,n tarl with - reference.
to Figs. 12A’5?1%°3_L'2E>£n FYPtE nami ca 1y changing S

5 allocation of at least. the work area and the bit-data
N storage area in the memory area, - in_accordance with the'
"result_from discrimination by_the'firstfdiscrimination.
:means. | | | .. |
o It is another object of the.present invention to
10: .prov1de a printing method for dynamically changing
'.memory allocation w1thin a printer in accordance w1th..
"the type of a printhead and the type of print data, to.
.efficiently use memory and improve total throughput._
According;to the present 1nvention, the foregoing -
15 object:is.attained'by?providing a.printing method'of_
printing on a printing medium by using a detachable
_printhead, comprising a first discrimination step of
discriminating the type of the_printhead; a first
allocation step of dynamically'performing memory
20 lallocation to Storage areas snch-as a work area for
o processing'print.data and a bit-data storage area for
temporarily storing bit data bitmapped to be transferred
- to the printhead, in accordance with the result from
discrimination in the flrst_discrimination step,'a
- 25 r'reception.stepnof receiving.print:data_from a host

'computer;'and'a process step of_processing the print .



of the menory

conput er; and

monochr omati c

in a case where color print data'is sent ~  fromthe
Fig. 12B, the use of the 40 nenory in a case where
print-data is sent 20 fromthe host conputer. |In the

figures,” a hatched portion indicates an actually used menory: are

Fig. - 12B,

t he hatched portions are smaller in the respective

menpry areas than in those of Fig. 12A. whi ch neans t hat areas

col-or. print d
area and t he

attached pri nt head-

monochr omati ¢
~is apparent f
‘add-on printe
cannot a

ata are not used in the receptlon 25 buffer, the contr

HEEQErQ%E&%%d 1Ehtﬁe rece?tﬁcﬂsstéptﬁﬁcar¥§m%g€ I§rthge

egrated 1
pirilkt data kb peeneing 6PLLat1SK KPrthé USLinthead.
romthe above description, the . menory al |l ocation in

r i's dmtEiccordancegaidhesheoprebeantyprvention asrtridge.
ttain efficient. menmory use to inprove. throughput and -

host

se
a. In

for
of

As it .
the.
Thi s

suff|C|entIy dnsarébaddehnweadtheeaypespﬁctheIprimmhead isprlntlng based on

_m)nochromast ic

print data, due to

-discriminated, and in accordance with the discriminated

i
result, at least allocation of the memory meanS'to a

_work area for processing by the process means and a bit

'_data area for storing bit data bitmapped by ‘the |

,processing means is.dynamically_changed. Thus, the

10

storage'areas of the memory means are efficiently used.

This enables the use of 1arger storage area for -

receiving print data by the memory means’ and bitmapping_.

" by the process means, and 1mproves total throughput of

the printer._

15

20

Other features and advantages of the present.
invention will be apparent from the follow1ng
description taken in conjunction with the accompanying
draw1ngs, in which like reference characters de81gnate

the same or 31m11ar parts throughout the figures

thereof. .

The accempanying drawings, which are incorporated

"in and constitute a part of the specification,

25

_1llustrate embodiments of the 1nvention and, together

.Wlth the description, serve to explain the principles of

_the invention."



occurrence of wasteful unused nenmory area. 10 o SUMVARY
OF THE | NVENTI ON Accordingly, &1 is an object of the present _
isnvention to. prOV|de a printing apparatus which. dynam cal | y changes
menory allocation in accordance wth 15 the type of a printhead and the
type of print data, to efficiently use mermory and inprove t ot al
‘throughput. - g According.to the present invention, the foregoing
‘object is attained. by providing a printing apparatus for ‘printing on a
printing medi um: uEng 3 ilstachibtke diagramishéwing thepcosstguctiesption
“means for: recei-ving; - _print data froma host conputer; first -

di scriminati off a conerel ¢brcwit9f rﬁfhatnkngQm@ni}'{t@mfa?c He fypitabad;
process means for ocessing the print data received by ~ the reception -
neans and blt%@kﬁﬁiéﬁ% heobreRRREEME ninventioni a, for printing operation. .

DR PRz ana B S0 VIO ELGHARE ELSPack BlaT} T 0 110

5 showing memory allocation. . ‘
| Fig._3 is a block diagram showing the relation
between a color printhead and the conveyance of a
_ printing sheet, ” | |
Fig 4 is a flowchart showing print-control
10 processing according to a first embodiment of the
: present 1nvention,_ |
Fig. 5 is a-flowchart'showing print—control
.processing according'to'a second.embodiment of the
present’invention; . o .. |
lS_ o Fig..G is a flowchart showing printfcontrOl
processing according to a third embodiment.of'the'..
- present invention, | | _
Fig 7 is a flowchart showing print—control
processing-according to a fourth embodiment of the |
' 20_. present invention, | _
| Fig 8 is a perspective View showing the'
construction of a conventional ink—jet printer IJRA;
Fig. Q-Is a flowchart showing the flow_of:data.from
a host'computer'tolajprinthead-integratedhink cartridge;
25 ﬂ..-Fig. 10 is a hlock'diagram showing memory

allocation of a conventional monochromatic printer;



recei ved by the reception neans, a work area for: processing by the
process means, and a bit-data storage . 12 area for storing:bit data

bi t mapped by t he process . eans; and control neans for dynamically
changing - 5 allocation of "at least the work area and the bit-data
storage ‘area in the nenory area, in accordance with the result from
di scrimnation by the first ‘discrimnation. - means. . .7 L1t s

anot her obj ect of 'the present i nventionto 10 prOV|de a pr|nt|ng nethod
~for dynam cally chBthnglA is adbogk adiayrdm cshowilry memqysyi nter in
accordance with the type of a printhead and the type of print data, to
efficiently L@blmmiqnam a ngelwe prjntiexihr oughput . _ According to
the present invention, the foregoing 15 object is attained by providing: a:

printing nethod ofFig 18| imwg explanatony e dhewing ddhenqazzde achabl e

" printhead, risi first scrlntnatlon step of discrimnating:
t he type of t#gﬁiﬁﬁ?ékﬂﬁquzPf??iﬁthea Sodoroprintings @pdhnmical ly.

B ) e e g o e S M BT o8 19 -

~storing bi t\/ﬁ?%é"tcﬁe resuﬁel? #esfecéi@lﬁ %.”%g.se of c% hep@&'nrt]:tlrn%a%hd n.

accordance
o ' monochromatic printing.-

10 Preferred embodiments of the present invention will
be described in'detail in accordance with the

accompanying drawings,;

[Eirst:ﬁmhodtmenti.
15 - Fié. 1 shows the construetion:of.a_control.eircuit
- of an ink—jetnprinter.as:a'typicalfembodimentIOf the |
present'inVention h This:ink-jet printer (hereinafter.
simply referred to as ”prlnter") is an add-on printer
‘that can perform monochromatlc printing and color-

20 'printing by changlng the prlnthead—lntegrated ink
cartridge. The outer appearance and mechanical
constructlon of thls embodlment are the same as those
shown 1n Fig 8, therefore, the elements corresponding
to those in F1g 8 have the same numerals, and the

25 . explanatlons of those elements will be omltted.
In Fig. 1, numeral 100 denotes_an-lnterface'for

"mtinputtinq_print data from a host computer (not shown) ;.



dlscr|n1nat|on in the first dlscr|n1nat|on step; a 25 reception step of
-rece|VIng ‘print data froma host - 1c0ﬂMUter and a process step of ' '
_processing the: print ' 10 .- . data
received in the reception step and bltnapplng the print data, for - |
printing operation by the printhead. . ~ - Ln accordance with the:
present invention-as - . described above, the. type of the printhead is 5.
di scrimnated, and in accordance with the discrimnated  result, at:

| east allocatumn,0hidahﬂranmar Eaansoherolling uhekoaeealioprpnte333|ng by
the process neans and a bit- data area for storing bit data bitnmapped
by the . pnmnassnmg,nmmnmmms d@ﬁanbcabMyfohaagedlnngQQtrPRe 10.
'storage areas of the nenory neans are efficient|ly used. This ..~
enables the upragrama geemtedady sheaMPlr 102; apdcdPéing BP*PP& £@%ta by the

nenory neans and bit mappin ' by the process neans, and o
t hroughput  of stori%@%%#q%%;data y(printpdata, a print sign'a'ipro"es total

5 supplied to the printhead and the like), allocated to an
image buffer, a print-control work area, a reception
- buffer and the 11ke. Numeral 110 denotes a gate array
| for controlling supply of the print -signal to the =
printhead IJH The gate array 110 also performs data_"
10 transfer control among the interface 100, the MPU 102,
ROM 103 and the DRAM 104 "Numeral- 105 denotes a carrier '
motor for mov1ng the carriage HC, on which the ._ |
printhead—integrated ink cartridge IJH is mounted, in
the arrow a and b directions (in the main-scanning
15 direction) in Figh 8; and 106;'a convey motorffor'_
conveying a printing sheet by -an amount corresponding to
; the pitch (interval) between the printing elements of
the printhead 1JH, as a shifting unit. The direction in
which the printing_sheet-is conveyed is the subscanning:
20 direction.f ﬁumeral llé denotes a head driver for |
driving the printhead IJH, and 113 and 114, motor N
'.drivers for driving the convey motor 106 and the carrier
motor 105. |

In this embodiment, the printing resolution 1n ‘the

'25-_'main-scann1ng direction is 360 dpi.



15 O her features and advant ages of the present - i.nvention wl |

be apparent fromthe following - ~ desciéption taken in conjunction with
t.he acconpanyi ng . drawings, -in which |ike reference characters
designate - - the-saHE'or.sin1Iar parts throughout the" figures 20 . :
t her eof . - . . BRIEF DESCRI PTI ON OF THE DRAW NGS - - -~ The -~
acconpanyi ng dramﬁngs whi ch are incorporated in and constitute a part
of the specification, ~25 ‘illustrate enbodi nents of the invention and, 3

t oget her mnthThéeoﬂesatiphloﬂ therakove comtrolh arcanyement| eildf

the invention. 'Fig. 1 is-a block di-agram showi ng the °

construction be deatrabednt r'dheniprint Qﬁtaarﬁelﬁik frqm d-'rhmtrt‘?s"as a typical
~enhodi nent of the present i-nvention; ' Figs. 2 2B ar.e bl ock -
.di agr ams r espeenpybey 1551n3h6§F%gP%&9nﬁRﬂESQQREE4Qﬁ11 ,'the Py 3 isa

block di agr am showi ng the - rel at |
g data isgconverted into a print signal for printing

-5 -operation by the gate array 110 and the MPU 102. The’
-:motor drivers 113 and’ 114 are drive;, and the printhead
IJH is’ driven in accordance with the print data supplied
to the head driver 112, thus performing the printing
_ :operation
-10 ﬂ._ | The printhead-IJH has two types: apmonochromatic
| "printhead and a color printhead.l‘The printheadél .
'integrated ink cartridge (herein after simply referred
- to as "ink cartridge“) IJC has a resistor 109 for
discriminating cartridge type In this embodiment,'thel
“-15- number of the nozzles of . the monochromatic ink cartridge
- is 128, and the number of nozzles and the arrangement of
the nozzles of the color ink cartridge is as shown in
-'Fig llB _ The resistor 109 has a resistance value which
differs between the monochromatic ink cartridge and the
20 color ink cartridge.
| Numeral 107 denotes an A/D converter for inputting
a voltage value (analog value) from the reSistor 109 and;
' converting the analog value into a digital value, and |
111, an LCD display deVice for displaying, e. g r a
25 message adViSing exchange of ink cartridge for new one,_

._by a trigger Signal from tne controller 101, in



'betmeen a col or. printhead and the conveyance of a prlntlng sheet

Fig. 4 is-a flowhart shomﬁng print-cont 10 proceSS|ng accordlng to a
first embodi ment of the - present- i nvention; - Fig. 5is a

fl owchart show ng print-control. - proceSS|ng accordlng to a second B
eibodi ment of the - - present. invention; 15° . - Fig. 6 is-a flowhart
‘showi-ng print-control 'f _processi ng accordlng to a third enbodinent. -of .
“the © present inventi g i s a flowhart show ng
print-cont.r ol #@¢€OF BPSSe§§FHngE€oFHPﬂgt ® %9?5u??ﬂ9%ﬁ56dlﬁﬁﬂF 8t &he.
“present invent ective V|em15homn££ t he

_const ructi on SiggkcSﬁssnPFoﬁaPrgﬂﬁéfﬁTiB?$e#ﬁgqvﬁﬁﬁy . The LCD 9is a

fl owchart sho Je f_data.from . a host conputer to a
pri nt head- lntg% até@stikgca?trﬂdggD- Fig. 10 is a block dlagram

showing memory - wegk!, 0¢dkb2p 18k eocemgsnt hﬂnéhd@ﬁocméﬁaw ¢ printer;
o “:_5" allocation of the DRAM 104 when the color ink cartridge
is attached (Fig. 2A) and that when ' the monochromatic
.. ink cartridge is attached (Fig. ZB) will be described.
It is’ assumed that the memory capac1ty of the reception
':buffer is the same in both color printing and ;_
10 monochromatic printing. However,.the amount of color
print data is usually larger than that -of monochromatic
: print data, therefore, in a case where memory allocation
is made based on the type of attached ink cartridge, the
_capacity of the reception buffer may be changed based on |
‘15 "the type of ink cartridge. | | |
In this embodiment, the reception buffer has a
capacity of 64 Kbytes
The memory capacity of the image buffer is in
proportion to the number of the nozzles of the
20 'lprinthead ' In case of the monochromatic printhead, the
p,image buffer capacity is "128 b the maximum: number of
:printing pixels in’ the main—scanning direction" hIn
this embodimeht, as the printing resolution in the main—
'scanning direction is 360 dpi, if the longer 81de (297
.25 mm) of an A4- sized sheet corresponds to the maximum

_printing width in the main-scanning direction, the



Fig. 11A is a bl ock dlagran1shomnng menor é al |l ocation of a color
printer; Fig.. 1B is an explaﬁ tory view showi ng the nozzle
_arrahgenent of- a printhead for color printing; and- 5 . Figs. 12A and
~12B are bl ock di agranms showi ng the - .use of nennry respectively in case

- of ‘color printing and . . nonochromatic printing. ' DETAI LED
DESCRI PTI ON OF  THE, PREFERRED EMBODI MENT(S) - 10 - Preferred enbodi nents

of the present ipvention mnll - be described in-detail in accordance
with the ﬁ&%p% ey of RFiRfing pixels dn Sheempdmsanping

Fig. 1 shows L EOPSA T HE 4 o1k O Oi?c%#ﬁirf&lﬁ'r o s3aged! (13 hEk: jet -

printer as a typrca odi ment o &&nt nvent Im
o P P16 B S pe pranddd oy S 35%’&5%% R ner') isan.
printing by Ghangifgadhe ﬂ&é@t{sadﬂ e fe‘i’nddyf:hro]gnattﬁ.%a'pg%ﬁg% atan®

outer appearance and mechani ca construction O odi ment are
the same &S t&ﬁ@ﬁe one bit represents one pixel, about 67 Kbyte

capacity is required for the image buffer

On the other hand, as shown in Fig. 113,'in case of'

' color printhead, as the number of nozzles is 136 (24 x 3

: 136 x 4210 -
+ 64), about 72 Kbyte ( 8 .; capacity is required

' 16 .for'the.image buffernon'the'same conditions_as in the
o monochromatic printing In this manner, the'image
_buffer capac1ty is. not greatly different (about 67 -
| Kbytes in monochromatic printing, and about 72 Kbytes in.f
'color printing) depending upon the type of printhead
15 _ The print control work area is an area necessary
”-for storing print data into the image buffer. As_-
apparent from the above, the print-control work area
requires a 512 Kbyte capacity -in color printing, and a
128 Kbyte capacity in monochromatic printing As
20 -described above, the capac1ty of the print-control work
| area, necessary for mapping print data in the image .
e-buffer, greatly differs between color printing and
'_-_monochromatic printing. This is caused by the
'limitation upon theuphysical Size,of'the color-
- 25 printhead. lFurthermore, this is due to.the arrangement .

of the nozzles; since the nozzles are aligned in the



shown in Fig. 8, therefore, the el enents correspondi ng. to those in
- Fig. 8 have the sanme nunerals, and the 2% explanations of those elenents _
will be omtted. ' In Fig. 1, nunmeral. 100 denotes an interface for. -
|nputt|ng prlnt data froma host conputer (not shown); B
: 101, a controller for controlling the overall printer = '
LJRA; 102, an MPU; 103, a ROM for storing control -progr ans execut ed by
‘the MPU 102; and: 104, a DRAM for storing various data (print data, a -
print S|gnal sﬁbseappingddinetbbopr|cmtmsspondingutd|ﬁh§ regigeatdtve] to an
ilnage buffer; a print-control work area, a reception buffer and the - _
like. NumerabolQO dinkst eitaigaimpcandyle to penfammtpmintiing cuppthe of the
“print signal to the - printhead - 1JH  The gate array 110 al so. perforns S
data .10 traR3mer aegatsému&hmgombymienqaa@ mEEpragtdvepgolex inks ROM
103 and the DRAM 104. Nuner al 105 denotes a carrier . notor for noving -
the carriage He, ©oBf ﬁﬁPEﬁiPﬁe°f he FATF{RGR. integrated ink cartridge IJH

is nDunteqs in The reason why the great difference of the print—'

_control work area between monochromatic printing and
| color printing arises will be described with-reference
to Fig.'S,IShowing the'relationlhetween~the color |
printhead and the-ConveYance_of the printing sheet..

.10' o When color'print datai(iMCKﬂcomponent datal‘for-64'
nozzles'aligned inethe'subscanning direction is sent
from the host.compnter, the data (for 160 nozzles) is
maintained till the printing for 160 pixels is .

-completed That 1s, the data for the 160 nozzles is

15 smaintained while the printing p051tion of the printhead g

| moves from the uppermost pOSltion where the yellow-ink

| '-'discharge nozzles are activated to the 1owest p031tion |
jwhere the black-ink discharge nozzles are activated. In

' this embodiment, as the nozzles for discharging the _
20 respective yellow, magenta, cyan and black 1nks are
'aligned-in the subscanning direction; as sh0wn'in Eig,
,3, considering_the'order.of printing the respective'
cOlor_componénts andithe:arrangement of'the_nozzles, a
'memory area corresponding to hatched_portions'of-the
25 respectiVe_colorecomponent_data,'besidestthe COlor.print

data (YMCK) for 64 nozzles is necessary even after the



'the arrow a and b directions (in the main- scannlng 15 direction) .in Fig.

8; and 106, a convey notor for ~ con¥8ying a printing sheet by -an
anount correspbnding to - the pitch (|nterval) betmeen the printing -
elements of . = the prlnthead | JH, .as a shifting unit.. The direction in .

- which the printing sheet i s conveyed is the subscanning 20 direction.
Nureral 112 denotes a head driver for - driving the prlnthead | JH, and
113 and 114, notor . drivers for dr|V|ng t he convey notor 106 and the -
carrier . P&iBtingsoperation f°rlhlﬁﬁkscémm@m¢¢MWhastbﬁemr|ntlng
resolution in the. 25 main-scanning direction is 360 dpi.

14 . °°mpl?ﬁ§dopeF§tPoﬁr6F gﬁeaaﬂﬁﬁﬁ %fwﬁ#%ﬂp%&ﬁ%ﬂﬁﬂﬂﬁﬁﬁlvmll

e, descr! horrdbsty " it M%@@imm stengan ™!
ENER e SO T r éréﬁb‘hfu
5 width corresponds to the longer Side of A4-sized
| printing ‘sheet and the printing denéity is 360 dpi,i
ébout:164,2 Kbytes (about 37.9 Kbytes.for_72 nozties'
regarding cyan (Cf component:'about-54 7 Kbytes for.104'
nozzles regarding magenta (M) component, and about 71 6
'10 Kbytes for 136 nozzles regarding yellow (Y) component)
" on the other hand, in monochromatic printing operation,
- this part of printecontrcl work area is not necessary.
Further, the print-control work area includes a
masking'buffer'which is used in:a case where image data,
15 normally used in one scanning, is masked with a specific
format pattern, and used in plural times of scannings r
so as to 1mprove printing quality. | In this case, the
1mage data is transferred to another work area having a
..capacity of_several_hundred Kbytes; |
20 ° - As it is apparent from Fig. 2,'the difference in
memory capacity between printing using the color
j printhead and printing us1ng the monochromatic printhead N
is’ about 389 Kbytes | - | |
. In addition, the print-ccntrol'work-area may be
25 used for interpreting,commands received'from the host

computer or may be used as an ordinary work area. -



..color ink cartridge

IJHis driven in accordance with the print data supplied "~ to the head.

driver 112, thus performng the printingl® operation. 10 ‘The
- printhead 1JH has two types: a nonochromatic. . printhead and a col or
printhead. The printhead- i ntegrated ink . cartridge (hereln after
sinply referred -~ ~ to as "ink.cartridge") 1JC has a resistor 109 for
~discrinmnating cartridge type. In this enbodi ment.; -the 15 nunber of ‘the
‘nozzl es of the nonochronatic ink cartridge " is 128, and the. number of
nozzl es and tibezefangeathicéent use. Oﬁethezébeﬁeoﬁlffﬁreﬂmérofnk cartridge.
I's as shomn in - . Fig. |1B. - The resistor. 109 has a resistance, val ue
“which dprerepsapEt me@ﬁrnrhérﬁa neekvesRt the | Hro cCbyres RE RRENELRIS20

g Nuprer a] - 107. denotﬁmFan A/ D .converter for:
inputting . PToY 98FtéﬁeaQQFEé°?9ﬁaV6b“%a?%e§ PYHreheS¥25$8tor 109 and
converting the ana o val u nt Q haita ue; _and_ . -.111. an LCD -
di spl ay device for NgFE p|8§ﬁﬂb'°8n§r° apr°§§ss%ﬂgsgﬁ%°r§ﬁ§?sFﬁg&%§change of

: Ilgli C?Lt“éjge gseﬂg efBSdiment w?habéra%?{»:l@é&ﬂ?itﬁrP&éP&n&&“&ﬁQ' ler

flowchart of Fig. 4.::

" In step s802, whether or not the ink cartridge IJC
is attached to the printer IJRA is_determined. If NO;-
i.e., it is determined'that the_ink_cartridge'IJC.is?nOt

'iol' attached to'the'printer IJRA, the'process proceeds to
~ step SéOS,-in ﬁhich'antappropriate-message is dispiayed
'on the ICD. display deVice 111 as error proces51ng, and
'returns to step 8802 If_YES in step 8802, i.e., it is
determined that_the ink cartridge IJC is attached to the _;
.15 printer IJRA, the process proceeds to step 8804,pin. |
'which whether the type of the-attached cartridge IJC is
'hfor color'printing or.for'monochromatic printing is |
examined, based on a'signal sent from thelresistor 109.
In step 8804; if it-is_determined thatithe inh |
20 | cartridge-is.a coior printing cartridge, the'processf-
| proceeds to step 5805} in'which memory. aliocation of the
DRAM 104 is made for color printing as shown in Fig, 2A.
If it is determined that the ink cartridge is for
monochromatic printing, the process proceeds to step :
-.25 _8806, in which the memory allocation of the DRAM 104 is

made for monochromatic printing as shown in Fig. ZB.' In



~~~~~~~~ [ accordance with data fromthe host conputer, sent -at a
clock rate of a predetern ned frequemnﬂ The LCD 111 ~ ' may conprise
~of an LED. . ' Next, -referring "to Figs. 2A and 2B, nenory 5 -
~allocation of the DRAM 104 when the color ink cartridge - i's attached__-
(Fig: 2A) and that when the monochromatic . ink cartridge is attached
- (Firg. :2B) will- be described.: 1t s assuned that the nenory capacity
of the reception: . buffer i.s the same in both color printing and 10
“nonochr omat i' Ghgkd masey. a Reonewdlocatedamegdduel memory areapisnusedata is:
‘usual Iy larger than that .of nonochromatic = rint” data, therefore, in a
_case where rnﬁﬁnﬁPQﬂqqgﬁﬁﬁiﬂﬁ bufferg ﬁﬁ&elmﬂg§egu§ﬁtheat9ﬁ§hoPr&Ptached
i nk. cartrldg the , - cPaCIt of the receptlon buffer may . be changed

based on - 15 fAhPHI e R EoRt, ~I'n this enbodinent, . the.
The nenDry

22&3??%3”0?”%?&*@5@"&9@% ac't °°a=§$5{f L
Pﬁéégegd? b capaC|?£ I§n§ﬁ95§ QQe%é§§g§fn%gfgungﬁcaﬁggﬁékc BthEhead # e-fn
' ' _print data has been stored into the reception buffer of _ B
. the DRAM 104 is examined. If YES, the process proceeds
-to step 8808, in which the print data is bitmapped into
the image buffer via the allocated print-control work |
10 area. " " | '
| 'Next, in:step15809,'nhether or not theiprinthead.
'-IJH is ready for printing is determined it it is '
':, determined that the printhead IJH is. not ready, the
:process returns to step $807, in which the data o :

-15 ireception and the bitmapping of the received data into
hthe,image buffer are continued. If it is determined
tthat the'printhead IJﬁ is ready,.the_process proceeds to

step 8810 to perform printing operation |
Note that in Fig. 4, blocks A and B connect the
_20..:flowchart_with proceSS1ngs to be described in the
.subsequent:embodiments._' | | |
hS'described_above, according'to.the present
embodiment, Ehé memory allocation of the_printer can be
: dynamically changed based’on the type of.the attached
25 | 1nk cartridge, thus the memory can be used more

efficiently. For example, a re31dual memory area which



printing pixels in the main-scanning direction". In this enbodi ment,

as the printing resolution inthe main- 21  scanning direction is 360 dpi

~; if the longer side (297 25 nmm). - of an A4-sized sheet corresponds to the

maxi mum . ~printing width i'n the nmain- scannlng direction, the.
6 . maxi mum number of © printing pixels in the main-scanning '
. direction is 4210. Abcordlngly up to 538880 (128 x - 4210) dots can be
~ printed in one scanning of the printhead: That is, in case of- .
~ honochr omat i copeures dpoba atﬁachhngetheemomochrqmatxnnrnknuannndngeaabout 67
Kbyt e capacity is required for -the inage buffer. - On the
~other hand, asashbenusadFag. theBreceptior biffer, the dimage Mukfer as the
- nunber of nozzles is 136:(24 x 3 +.64), about 72 Kbyte J{err] capacity

i's required 28d e LAke: maZbipureREributes taltiqhrRReSDRFHREINY t he
o O | gt bbb e eSREESL 4 e g S £ 2P 2LV 1
‘about 72 @bytes InIn the present embodiment, the print control '
| processing for dynamic memory allocation has been
described as a basic control Then, the following three
embodiments will be described as additional controls
'based on this basic print-control processing - These
.f1o embodiments are. (1) memory—allocation control in
. accordance Wlth the type of data sent from the host
computer (second embodiment), (2) alarming proceSSing in'
: accordance with the type of data sent from the host
-computer (third embodiment), and (3) cooperative |
o 15 processing between the host computer and the printer.in
accordance with the type of attached 1nk cartridge_
(fourth embodiment) Note'that these embodiments will-
" be’ described using the printer haVing the same '
' construction as that in the.first embodiment, andtthe'
20 éxplanationyof the construction of the printerfwill.bef
.omitted B | o | |
[Second Embodiment]
'_ This embodiment shows an example of control of
.discriminating the type of data, sent from the host

- 25. computer, -as monochromatic data or color data.’



color printing) depending upon the type of prlnthead 15 - The

print-control work area is an area neces8ary for.storing print data
into the image buffer. As  apparent fromthe above, the print-control
wor k area requires a 512 Kbyte capacity |n_cQIor printing, and a -
128 Kbyte capacity in nmonochromatic printing.  As 20 described above, the-
capaC|ty of. the print-control work area, . necessary for mapping print .
data in theimage - .buffer, greatly differs between color printing and

monochr omat.i ¢ pr|nTPngont#ﬂlsmGEOCEu%kibQQti¢ma1n ac¢orddmte omithhothéhe
physi cal size of the color. 25 printhead. Furthermore, this is due to-
t he arrangenet¥Pe of data HeelMp 5Fem : the hast eomptanys ity dal | gned in the

17 o subscanni ng. di r correspondi ng to the respective
col or i nks, - ’fe?%s??ﬁ)’bqé i& Jd‘ :{ﬁrbr‘?‘h Gttaidbute tafhe area

z;w!;ggeous eél& gg#} réaitsag #ﬁ/e‘l col or Inrkzihﬁ in one ]ts‘?%%}gt of th?
5. can be controlled, in accordance with the type of data R
.sent from the host computer, on the;assumption that the
host computer adds such header to the data or- sends a
command 1ndicative of the data attribute.- |
| Fig. 5 shows processing to control the memcry B
ib allocation 1n accordance with the type of data from the
host computer. In Fig. 5, steps S802 to S807 are
corresponding to those” already described in Fig. 4,
| therefore, the explanations of these steps will be
omitted. . -
15 In step.3908,'whether or not received data isIColor
| data or'monochromatic data'is.examined in accordance
With header data:or'a received command._ If it is
determined that the'received data is color data, the
Iprocess proceeds to step 8909, in which'the.current'
.?0 memory allocation is examined If the current memory
allocation is for monochromatic printing, it is changed
. to. allocation for color printing. If the current memory
allocation is” for_color printing, it is not'changed..
:in.step 8968,'if it is determined that:the received
25 | data is monochromatic data, the process proceeds to step

"'8910, in which the current memory allocation is



control work aréa'betmeen monochr omat i ¢ pfinting'and - color printing

arises will be described with reference 23 to Fig. 3, showi ng t he-
rel-ati on hetween the col or- pri nt head and the conveyance of the -
printing sheet. 10 ~~ Wen color print data.(YMCK conponent data) - for
64 nozzl es aligned in-the subscannlng dlrectlon I's sent fromthe .
host conputer, the data (for 160 nozzles) - . maintained till the
printing for 160 pixels is conpl et ed. That is, the data for the 160 °
nozzles is 1Bxamdnetlai n&# whel eurhenprienony zpbkod:ammfis heopreotdmead
-noves fron1the upper most ‘posi tion where the yellowink . di scharge
nozzl es are aprinhdad,tdtths. pbaesedpbg|@lbﬂcationvﬁmweﬂ@nmphwematimk

di scharge nozzles are activated. In t hi s enbodi ment, as the nozzl es
for di schargi R§ipkdngz0 IfeEBEcFPF§e9EIm%mPrYk@&%R%Pt¥SQU#§HﬁP%Iack i nks

.aéﬁm deri ?1”9' ?QEQBFBE%%F Elrjf’%gfqﬂlaggh égg%la’g& \fgga’?ghg‘wt:o:ﬁ? F‘%g‘ﬁﬁﬁenhs aﬂdd
t t
bort hona o Re26, tHE BREREREnaR1on 1a RERE/SAOE £ HASE R A 0 151 O

pri nt | ot el EWilhnkObe 8, "058! E8shie NBESR B YA RIS $F%he.

command is fed back on the memory allocation to the
n_printecontrol'worh area and the image buffer.
In steps $909 to Sélo, if the attached ink
lO cartridge is the monochromatic'ink cartridge but the
received data is color data, the color data is converted
into monochromatic data, and printing operation is
performed This conversion is performed in step S808.
| ]In this example, upon bitmapping the data in the image
15 buffer, a logical sum’ of the respective Y, M, C and Bk
components 1s obtained, and the obtained value is mapped
as monochromatic-data in one'color space (monochromatic
i color'space)- ~On the other hand,'if the attached'ink
cartridge is color ink cartridge but the received data
'20'_ is monochromatic data, monochromatic printing is -
: .performed uSing the color ink cartridge
Table 1 shows the classified operations in this.
processing based_on the-type of ink cartridge and the

' type of reception data.

TABLE 1
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ted,

printing operation for black conponent has been cohple
This .area is a part of the print-control24  work area. - More
specifically, the capacity of -hatched portions is, on the assunptlon

‘that the maxi mum printing
Ad-sized printing sheet and the printing densi
about 164.2 Kbytes (‘about 37.9 Kbytes for
(O conponent _about _54. 7 Kbytes for 104

nozzl

72 nozzl es

‘5 wi-dth corresponds to t he Ionger si de of

ty is 360 dpi,:

es r el ardln - ma ent

conponent ; ahd about -71.6 ..10 |
-_conponent).' ~ On the other f
"this part of printfcontrol'mnr[
the print-coptrol work area ing
a case wher€ S10[S ‘ ' 5 s
a specific COL¢%NDAEApattern}QBPéNﬂgedPRﬁNEIHGaI
so.as toi ove printing qualﬂ@bNTRb@ this case
transferred fo another work arda having.a

‘Kbytes. 20 As it is appaﬁ@ﬁyoﬁxoﬁkaﬁAmﬁont

FOR COLOR PRINTIN%)

CONVERTY D@@anﬁmgs

{ benocrROMIRGE BAIA | [5
pacity of severa

NG, PEBFORIL | n

PRINTING -
(MEMORY ALLOCATION

PERFORM PRINTING
USING ATTACHED INK
CARTRIDGE

(MEMORY ALLOCATION

MONOCHROMATIC
DATA

| FOR_COLOR PRINTING)

| conTrROL

ORDINARY PBINTING |

(MEMDRY ALLOCATION
FOR MONOCHROMATIC
PRINTING)

- regardi ng cyan
a" .

hundred

FOR MONOCHROMATIC
PRINTING) '

: ﬁhen the above operations hameiheen completed,'the
-lprOCees returns to the biockNB in_?ig;n4, i,e;, to steps
8808 to 8810 |

“According to this embodiment, the memory allocatlon
is dynamlcally changed in accordance thh the type of

'data sent from the host computer, as well as the type of

1nk cartridge.--

10e__[Third.Embodimentj

| - In:this embodiment, aiarming proceesing'is
performed if the type of data sent from the host

_ computer does not correspond to that of the attached 1nk
cartrldge More speC1f1cally, a. message advising the

15 user to exchange ink cartridge for approprlate one is _



'nenDry capacity between printing using the color - | pfinthead and

- printing using the nonochromatic prlnthe&ﬂ - is about 389 Kbytes.
I.n additi-on, .the print-control work area may be = 25 used for |nterpret|ng
commands recelved fron1the host _ conputer or may be used as an ordinary’
‘work area. - o _ - 19 Therefore
ef ficient use of t he- above di fference- of _ necessary nenory .area between
the two types of printings - provi des an additional value as a printer -
system displayedion prhetprintte:n|sigeceNotey thatoralisg do thdes 5 -
present enbodiment will be described with reference the fl owchart of
Fig. 4. embodimenty cthesduost \gruprtensensis td@éca oy th“‘ﬁjge IJC '

is attachéd to the printer.1JRA js deternined. .e., is
deternined t thgader datia ckrdicalyive J‘U—’ |’-'sh%d’tatal(?t I\lit%&br?ed”i @ the pr| nt er.
s PSSR S e o S R L, I e e
proceSS|ng and Fig. 6 shows processing to control the memory |
allocation in accordance with’ the type of data sent from
the host computer and to display an alarming message._
Also in Fig. 6, steps $802 to 8807_are corresponding to
tthose already described'in fig. 4; therefore,-the'
lb."explanations of these steps will be omitted. -
First, in a case ‘where the attached ink cartridge
y is for color printing, the memory allocation_is for
.coloriprinting, when-data is receiyed into the'reception |
" buffer, whether the received data is color data or |
15 ' monochromatic data is examined in step 81006. If.it isli
| -determined that the received data is color data, the3 |
_type of the ink cartridge and that of received data
'correspond-to eachlother. Then the process proceeds to
_the blocle in FigL'4, to.perform the proceSSing in
20 steps S808 to S810. On the other hand, if it is
3determined that the received data is monochromatic data,_
the process proceeds to step 81007, in’ which a message
adv1sing exchange of ink cartridge is displayed on the
LCD display deVice 111. . | | -
25 . . ‘Next, in step 81008, the user determines to

exchange'the inkgcartridge for appropriate one or not.



returns to step S802. If YES in Step S802, i:e., it is .- determ ned
that the ink cartridge IJCis attached tc26he 15 printer JRA the’
process proceeds to. step S804, in. - ‘whi.ch whet her the type of the
attached cartridge 1JCis - for color printing or for nmonochromatic
“printing is . exanined, -based on a signal sent fromthe resistor 109. -

- In step S804, if it is deternmined that the ink 20 cartridge- is a color.
printing- cartrldge the process proceeds ‘to ‘step S805, in which menory
al 1 ocation of Zfh¢he usdm%autyrmﬂneswaﬂe1sounnebessaryntongxanaﬁbémahen Flg,
2A. - If it is'determined that the ink cartridge is for '
monochr ohati ¢ ik wantgiddes hedshes ppessesds swiSChp(nQG sB8e8) in whi ch
the nenory allocation of .the DRAM 104 is made for nmonochromatic.
printing as Smgwwided;q& the prigter to instruct the printer to’ _ 20

this case, a non IIocated resi nenDr area is_used  as the L
recepti-on bufﬁﬁréi Fﬁ@ oug Eég anging the jgk ﬁ??ﬁ%é?g?ont data, -

etc. ‘5 - In £%%pél i%lEgg%%hggion,ngpigtgetermfned on the

.printer side that printing is performed based on the
'monochromatic_data using the coior_ink cartridge. -The“
process.retprns to theiblock_B in Fig. 4. “on the other
hand,,if the user does not press_the smitch, i.e,;t_
jlb '.he/she intends to_perform printing_byfexchanging thetink
cartridge,.the-process proceeds to step $1009, in_which-
.whether_or notlthe'ink;cartridge has.been'exchanged is _
examined: If NQ;_i.e;, it is determined'that the ink
cartridge has not”been'exchanged yet, the process
15 returns to step 81008, while if YES, the process
-_proceeds to step 81010 |
In step 81010, whether the new ink cartridge is for
fcolor.printing or for monochromatic printing is .
examined. If it is determined'that the ink cartridge is
20 For color printing,'then it is determined to'perform |
printing using the coloreink cartridge, and the process
'proceeds to the block B in.Fig; 4. On the other:hand,.
'if;it is detérmined the new ink cartridge is for '
monochromatic printing,-the process proceeds.to step

-25_ $1011, in which the memory allocation of the DRAM 104 is



5 process proceeds to step S807, in which whether or not print data
has been stored into the reception buffeg7of the DRAM 104 is exani ned.
If YES, the process proceeds. ‘to step-S808, in which the prinnt data is
~ bitmapped into- - the image buffer-via the allocated print-control work
10 area. . Next, in step_8809,-mhether or not the printhead o
1JH is ready" for.printing is determined. If.it is determ ned that the
printhead 1JH is not ready, the process returns to step S807, in | -
whi ch the datahaméedrEOephabnfandmoMQchmomatmnrprrﬁtidg;ranﬁenenhrksa.Into
the i mage buffer "are continued. - |f- i s determ ned that the

pri nthead | JHtPsthealiyockhB proEigs ﬁroceeds to step S810 to perform
“printing operati.on. - Note that in Fig. 4, blocks A and B connect _-
“the 20 flowchart Thn ShéBcBEPRESSing penakeles iprinting thased omubsequent

“enbodi nents. _ above, accordi to. the present
:nbod:nent tﬂgnﬁﬁhﬁ?vagiFogﬁf?oﬂsihgt?ﬂ?rﬂqqﬂ 9ﬂ§$ dynamcal Iy .

chenged b5 edcqlekiigh Pintle PECELLARYY yefhe ik i) ?33. s e
~area “h'?h - Next, in a case where the attached ink cartridge is
| for. monochromatic printing and the memory allocation is

for monochromatic printing, whether or not data has been
received in the reception buffer is examined in step
10 81013 If YES, the process proceeds to step 81014, in
| which whether the received data is ‘color data or |
_monochromatic data is examined _ | L
.If it is determined that the received data is-
| 'monochromatic data, the process ‘proceeds to the block B
:l5 " in Fig 4, to perform the above—described printing
control On the other hand, if it is determined that
the received data is color data, as it is impossible to
'perform printing based on the color data, it is
determined that the 1nk cartridge should be exchanged.
.20' Then process proceeds to step 81015,'1n which a message.
| adVising exchange of ink cartridge is displayed on the -
LCD display device 111, similar to step 51007. ._
| In steps 81016 and 1017, the user determines
whether to exchange the ink cartridge or not, and if the
25 user determines to do it, the exchange of ink cartridge

is checked, similar to steps S1008 and S1009. . However,



21 occurs upon attachlng the monochromatic ink cartridge ‘can

be used as the reception buffer, the |né§e buffer . .and the like. This
-eontri butes to . .high-speed pr|nt|ng .. by changing buffer control to.
doubl e- buf fer control. 5 - . I'nthe present enbodiment, the print.
control -~ processing for dynan1c menory all ocati on has been

.described as a basic control: Then, the following three ~ enbodinents
wi-l | be described as.additional controls based on this basic

-pr| nt- cont r ol i sasery detrmpiner thak sdenexchange: is1pnpesgsgaaYIsocat i on. ”
trol d t f tf the h _

mwﬁf%ﬁ t %“ng%jm%%h xaéepﬁaessgﬁﬁgmphgg ro%aeﬁerdancte)_ -
W 1€ e at.a n Lom e ,No Ien

and () cooperth A emot&essﬁt%geis'mg&°fh§a”§s ShBYEEFe §:3n? |
rrnter 1n - atLri e

Ff ourth enbodnon&tqf‘%%é %tte? hq‘e%sé%g‘%go%&‘gtgg %@#@.&8 S'%e dgscri bed

usi ng thespr';sléd@f e N9 Fdie a@%rimngo%b&ue&ban 2fie! Pebcklst he first

enbodlnen
_ - . returns to_the block B in Fig. 4. The conversion from

U

- . color data to_monochromaticgdata is made in step SSOS_in
the bitmapping into the image buffer. 'fhere are many:
methods applicable to this convers10n, however,

_lOI generally a logical sum of Y, M, C and Bk component data
is taken upon bitmapping and- thus mapping the value in
one color space (monochromatic bit space) . ‘ _

| In step 81018, whether the new 1nk cartridge is for
_monochromatic printing or color printing is examined.
'515' If it is determined that the 1nk cartridge is for color :
'uprinting, the process proceeds to step 81019, in which
the memory allocation is changed to that for oolor
: printing, thereafter, the process returns to the block B

_.1n Fig. 4.' On the other hand, if it 1s determined that

20 :-the 1nk cartridge is for monochromatic printing, as
'color printing is impossible, it is’ determined to
'convert the received color data into monochromatic data
:and perform monochromatic printing, and the process
returns to the block B in Fig. 4. As described above,

- 25 actual converSion from color data 1nto monochromatic

- data is performed in step 8808



20 explanation of the construction of the printer will be omtted.

[ Second Enbodi nment]" o Thi s enbod2®ent shows an exanpl e of control
of - . - .discrimnating the type of data, sent fronmthe hOSt -25 conput er
as' monochromatic data or. col or data. . . - -
.22 ' To control menory aIIocatlon in accordance W th the _

; type of data sent fromthe host.conputer, _|t necessary to add
information on data attribute to the. head of the data. In this case,
the nenory al | ocatAceordéngced - the corRsent ambadimentor daese 4 ttthe he' type -
of data sent from the host . corrputer on the assunption that the =

host corrputertmsogu%%th%hk@ ink tGRr terddgen dogsn @ota corresposdtnd S
i ndicative of the data attribute. . Fi g: 55ho ocessmgto
control the right ot 1@?t%1|??fbtat§’€ﬂ“|tri‘ea&ﬂﬁtdé’r?€% t"—}% E‘? df data from
E:(r)urar es pongloflzya‘f‘f)f%)?‘u s%o a?’F%éftﬂﬂg% rgker s’ﬁ@% %5%15{9% a %isp-layed = |
.5 .. message. " If the message adv:.sing exchange of :.nk
| cartridge is displayed but the ink cartridge is not
_ exch_anged with an appropriate ink cartridge, _'appropriate
printing is performed'by converting_the cclor,data'into
mcnochrcmatic data, or .per_forming 'monochromatic prin'ting
10 using a color 1nk cartridge. | '
| __ Also in this: embodim.ent,'-the operations in.the _
processing in accordance w:.th the type of ink cartridge
' and that of received data is classified as shown 1n
- TABLE 1. | o |
15 [Fourth Embodiment]
In the second and third embodiments, it is the
| printer side that changes the memory allocation and
| advises the user of ex_changing ‘the i-nstalled ink
_cartridge, in ."_acc'ordanc_e mith the type o_'f.. data sen't from_
20 - the host computer. .In this embodiment, the host o
| 'computer s,ide"perflorms app_ropriate'data transfer in'
_accordance'mith the type of ink cartridge, informed,from
lthe printer Side. fhis processing mill be described |
with reference tc the'flowchart'cf.Fig. 7. In Fig. 7,

25 steps S802 to S_8'06 are corresponding to those already



therefore, the explanations of these steps will be omtted. 15
In step-S908, whether or not received dat30is col or ~data or
nonochromatic data is exam ned in accordance:- w th header data or a _
received command. If it is - deternmined that the received data is color
~data, the. process proceeds to step S909, in which the current 20
menory aIIocatlon i's exanined. |If the current nmenory allocation is-
~for monochromatic printing, itis. -changed toallocation for col or-
printing.  |If déscribednin nBixpr v4, therﬁfqn§ﬁ|Uhe|exnlananﬂqms odnting, it
"1's not changed. .~ In step-S908, if it is deternmined that the
‘received 25 dheaelstqpﬁonhktwhﬁlqmtkﬁQﬂ t he- process proceeds to step
S910, in which the current menory al-location

23 . exami neBirst; dataceonrthe ?%ﬁﬁw%feﬂthiﬂﬁﬁﬁii%gfiﬂkcoIor -
Pre e n;%m???il Fche SFRT <F9 gitie oSt SRS S5APATII0- 1 i s not
changed In 8 Cﬁ rwise, this data is. sent in response to a request ﬁ
| -from the host computer" Next, in step s1107, the host ,
_'computer generates data in accordance w1th the type of
_the ink cartridge installed to the: printer, otherwise,
.-advises the user exchange of 1nk:cartridge using a
'_10 display (not shown) prov1ded ‘at the" host computer.
Finally, -as. the type of data to be sent and that of the
ink cartridge coinc1de with each other, the process
proceeds_to step S1108, in which the_host computer sends
| the data, and_the process returns to the block A in Fig.
15 4. | . B S
| . According to this embodiment, data on the type of
--the ink cartridge installed to the printer is sent to
the host computer, and print data corresponding to the
type of the ink cartridge is generated on the host
20 computer side. - '
Note that in the above embodiments, printing sheet
-is employed as the recording medium for printing by the
.printer, however, this does not pose any limitation upon
the present invention._ For example,_the recording

25 medium may be cloth, thread, other types of paper



.5 where the determnnation in step S908 i s nade based on t he command.
etc., the result frominterpretati on of Bhe command is fed back on ‘the
menory allocation to the print-control work area and the inmage buffer.
In steps S909 to S910, if. the attached ink 10 cartrldge Is the -
nonochromatic ink cartridge but .the ‘received data is color. data, the
color data is converted = - into nonochromatic. data, and prlntlng
operation is - performed. This conversion is performed in step S808.

In this exanpsbeetponsheetappfngthér waterialsheso nkaye adSitbisfer, a

| ogi cal. sum of the respective Y, M C and Bk conponents i s obtalned
and the obtalﬁéétﬁhlﬁetpspﬁﬁpbéﬂg usingsvapleuhrinkaic data in one col or
space. (nonochronatlc | or 'space).  n the other hand, if .the attached

ink | cartrldgeEP§hcBﬁthﬁnﬁmPQ?tm?HE% %%§c¥$kﬁ¢fﬂkﬁﬁﬁmpﬂita 20 is

monochromati c data nQchro C. prin per f d using the
col or ink carP¥f %ig?eg pg?h#%51e cﬁ@yq¥ﬁ§?ﬁzﬂﬁﬁq§ ther #Rons in

this & ogfgéwggﬂefﬁgl LehREaldOE, Haddl bceaat,& | JIS A na ene! VP

of receptlon
like) for generating heat energy as energy utilized upon

execution of 1nk discharge, and causes a change in state’
'of an ink by the heat energy, among the ink-jet ' |
' printers. According to this ink-jet'printer and
"[lO printing method, a high-den31ty, high-prec1Sion printing
~operation can be attained )
As the typical arrangement and principle of the
-ink-Jet printing system, one practiced by use of the
'basic princ1ple disclosed in, for example, U.S. Patent
_15'_ 4 723,129 and 4,740, 796 lS preferable. The_above
system.is applicable to either one of so-called'an on—
1demand.type and a continuous type :Particularly, in the
caseyof the on-demand type, the system is effective
because, by applying at least one driving signal, which
_ 20__.corresponds to printing information and gives a rapid
”temperature rise exceeding film b01ling, ‘to each of
eleCtrothermal transducers arranged . in correspondence |
with a sheet or liquid channels holding a liquid (1nk),_.
heat energy is generated by the electrothermal
25 '.transducer to effect film b01ling on the heat acting"

'surface of the'printing'head,.and'consequently, a bubble



24 I'NK CARTRI DGE FOR | NK CARTRIDGE FOR -
" COLOR PRINTING. - MONOCHROWATI C - 32 : PRINTING COLOR .
DATA . . ORDINARY PRINTING CONVERT DATA INTO o
CONTROL ___MONOCHROWATI.C DATA-  ( MEMORY
ALLOCATI ON  AND PERFORM | o FOR COLGR PR NTING PRI NTING
- (MEMORY  ALLQCATI ON = " FOR COLOR PRI NTING) -

MONOCHROMATI C -~~~ PERFORM PRINTING  ORDINARY PRINTING  DATA

. USI NG. ATTACHE®Sn (pe RONEROLIn the liquid (ink) in ogaRtR-DGE

(MEMORY ALLQCATI ON - (MEMORY ALLOCATION FOR.

' MONOCHROMATI (Sorrespondence with the waammﬂ CByp mhﬁsﬂing o

PRI NTI NG ' Waen, t ove operati gns have bee nplete “the
process ret urtRe (ol adkd pf Bﬁ?zﬁ’"ﬁ}b a glischarge 89&"3' grgg@ t 0 S810.

_'gynam (:-aﬁc;o(r:a}dfg gse‘b‘ﬁ?‘h%‘i%gr%qﬂ’be tepﬁgntﬂ%g)ég.?one trlggﬁg é’ﬁt fromthe .
oot o omPd! erodtied®™! 1 A%H Gl lasanal WA 2BLELIGS & pudde [TRITA

~ Enbodi nen I"ar proceSS| I'S

per f or med l dind Ve @%&ﬁsﬁdfgmnﬁa@@ b,es‘tche bubbie can be

~attained instantly and adequately to achieve discharge
'of the 1iquid (ink) with the particularly high response
characteristics.:. |
10  As the pulse driving signal, signals disciosedfin
'.-U;S.-?atent Nos;'4,463,359.and 4,345,262 are suitable;T
Note that further exceilent printing can be performed by
using the conditions described in U S. Patent No.
4,313, 124 of the invention which relates to the .
.15. temperature rise rate of the heat acting surface;_
| As an arrangement of the printing head, in addition
to the arrangement as a combination of_discharge ' |
nozzles, liquid channels, and electrothermalltransdncers
klinear iiquid channels_or right angle liguid.channels)h
.20 as'disclosed in the above specifications,.the.
arrangement using U S Patent Nos 4'558.333 and
14 459 600, which disclose the arrangement having a heat
acting portion arranged in a_flexed region_is also_ 3
"incinded in.the present invention.: In_addition,'thei
25 present inVention_can be effectively.appliedltolan

arrangement'based on Japanese Patent Laid-Open No. 59-



conputer does not correspond to that of the attached ink o cariridge.
More specifically, a nmessage adV|S|ng tt3 15 user to exchange ink

cartridge for appropriate one is . . 25

di spl ayed on the printer side. Note that alsoin this enbodlnent t-he
host conputer sends data which has - header data indicative of the data
“attribute or a. . command .i-ndi cat.i ve of the data attribute. =5 - - Fig.

6 shows processing to control the menory aIIocatlon i n.accordance.with
‘the type of daraégenwhiichmdisclokke bhet aﬁegﬁg'éﬁén@ 19q7dé sPlay an .
al arm ng nessage. - ~Al'so in Fig. 6, steps S802 to S807 are corresponding -
to 't hose cemmeadyodas plulredity EfgeléctrhehefmﬁB tiditsduder£Xds agat i ons: -
“of these steps will be omtted. - - -~ First, in a case where the '

attached ink c4dschepage portipg bértbelcleptruthermalrmransdngersjO@atlon is

for- color_printing, when .data is received into the reception
‘buffer, mhetthPPHGSPegéFﬁeﬂ Gadd-PencNor ﬂ%wtﬁ%ﬁﬁl]!hi¢nndi$nknsgsc dat a

i S. ¢ : S1006.-
|siexan1n%9 |%hgtg rangement having an opening for absorbing a

pressure wave of heat energy in cor;espondence with a
discharge portion. _ | .
It is preferable to add recovery means for the
.printing head, preliminary auxiliary means, and the like_
10 provided as an arrangement of the printer.of the present
| einvention since the printing operation-can be. further
stabilized. Examples of such means include, for the
_printing head, capping means, ‘cleaning means,
:pressurization or suction means, and preliminary heating'
lS means using electrothermal transducers, another heating
element, or a combination thereof It is also effective
'_for stable printing to prov1de a preliminary discharge
“mode which performs discharge independently of printing.
' .Moreover, in each of the above—mentioned
20-',embodiments of the present invention,lit is assumed that
) the ink is a 1iquid Alternatively, the present
' invention may employ an ink which is solid at room
-temperature or less and softens or 1iquefies at room
' temperature,:or an ink which liquefies upon application
25 of a use printing signal, since it is a general practice

to_perform temperature control of the ink itself within



deternined that the received data i.s col or data, the type of the ink

cartridge and that of received data XDorrespond to. each other. Then

the process proceeds to ‘the block Bin Fig. 4, to performthe

processing in- 20 steps -S808-to.$810. .On the other hand, if it is
‘determned that the received data is nonochromatic data, ‘the process . -
proceeds to step.S1007, .in which a message. advi-si ng 'exchange of ink c_.T
cartridge.is displayed on the = = LCD dlsplay device 111.. 25 Next,
in step S1008a tHandes dirome 39 G rll:@s7t00C in thschahgéethsystémpasbr tHge f or
appropriate one or.not. - 26 _

If the user d&he& r%qkeér#chsstmﬁé@eégéﬂyththéacﬁangeblnedischargqk

cartridge, he/she presses a switch (not shown) - . provided at the

printer to i n&3%&- the printer to perform printing w thout

~exchanging the ink cartrjdge. - .,5 |In response to this instruction, '|t is .-
detern?neg on the In'a 4%% B HHETERZ: EFr PREVREL 8 E@PPEFﬁEHr6a§é§eon the_.~-

.rmnochror’ragl Cc‘i?fs%f%f%e%@eﬁ% 351 bg}kpggiti\lrggy uti_ffzing it as
energy for causing a change in state of the ink from a
solid state to a liquid state, or to prevent evaporation'_

'of the ink, an ink which is. solid in a non-use state andg
liquefies upon heating may be used. In;any case, an ink
h lb'h-which liquefies upon application of heat energy |
- according to a printing signal and is discharged.in a
liquid state, an ink which begins to solidify when'it'd
f reaches a printing medium, or the like,_is applicable to
'the present invention - In this case, an ink may be
15 situated opposite electrothermal transducers while being_
held in a liquid or solid state in recess portions of a
porous sheet or through holes, as described in Japanese
Patent Laid-Open No. 54-56847 or 60 71260 " In the
.present invention, the above-mentioned film boiling
20 syStem isamost'effectiveafor the above-mentioned inks.
. In addition, the ink—jet printer of the present .
.invention may be used in the form of a copying machine
. combined with a. reader, and the 1like, or a facsimile
_.apparatus:having_a transmiSSion/reception function in
25‘-.addition to'an-image output terminal of an'information

g processing equipment such as a computer.



process returns to the bl ock B in Fig. 4 On the other - hand, if the
user does . not press the swi tch, i.e., 1B5 he/ she intends to perforn1 '
.printing by exchanging the ink . cartridge, -the process proceeds to step

© S1009, -in which - whether or not the ink cartridge has been exchanged iS}'

examned. If NO i.e., it is deternmined that the ink - - cartridge has
"not been exchanged yet, the process 15 returns to step SI008, while if
YES, the process proceeds to step-S1010. - - In step S1010,
whet her the neM/lnkheapresdge isvémtion camxﬂenagpliﬁdrup(a sydtem
.monochromatic printing is examned. If it is determ.ned that the |nk
cartridge i s constivuted|by preiuiakity s davicesietaar ticn@m t o per form
printing using the color ink cartridge, and the process proceeds to )
~the block B |ﬁPP$§atWS CQFP?#ﬁﬂQﬂrﬁﬂs#ﬂSkP device |ﬂﬂﬂﬁbﬁ§ﬂﬂ§ﬁﬂ Add t he new
ink cartridge is foi monochrqmati ¢. prjnting, tqﬁbprocess proceeds to .
step 25  S1092%SiW thoEh IFEIRRINAE aql}eoemedw t &s .

27 -3 also to a case where the object of the invention is

attained by supplying a. program to ; system or
' apparatus.- | | _
As many apparently widely different embodiments of
the present ‘invention can be made ‘without departing from
io_ the spirit-and scope thereof, it is to be understood
that: the 1nvention is not limited to the specific

.embodiments thereof except as defined in the appended

claims



| changed to that for monochromatic printing, and returns ' to the bl ock
Bin Fig. 4. ‘Thus, this proc I ng enabl.es printing based on
rmonochromati c data using the nonochromatic ink 5 cartridge whi | e

efficiently. usi-ng the menory.. - . Next, in a case where the—at#ached -

ink cartridge is - f or nnnochronatlc prlntlng and ation. .
is - - for m)nochromatlc prlntlng whet her or not szlm”mrlmﬂ"m”m -
‘received in the reception buffer.is examined in step *1G $10%3 '
t he - process WHATe d@s CLATMES ISE014, in ' mhlch whet her the recelved

data is color data or . nmonochromatic data,is-exam ned. it
i's det er mi ned -t RaPTAE 1ngc 8PPEFaEREa £PE Printﬁﬁﬁoenranef#etaasa ‘the

he bl f :
B ovesdecer BBALAAEY OCléegaﬁ?lPB#nPgﬁgFHsssfhsggﬁgﬁaT Fitis
4%1%8&§r5g§5@ d%ia Er%%aaﬁposs'ble“

det er m ned .t hat d

to - perforn1pr|ﬁi&ﬂb PasEF %& fq’he co term ned
that the t@q*ﬁ%tggnuld be exchanged 20 Then process proceeds to.
step s1015 |n which™ a message . .advising exchange of ink cartridge is.

di spl ayed on the flrsﬂiaiséfaﬁfﬁéﬂiahl&eakslfo&lahbekihaﬁasmth%QQ?
ln steps S1016 and 1017, the userdeterm nes

type of the printhead. _
. process means for processing the print data
_received by said reception means to bitmap the processed
piol'print data, for printing operation by the printhead,
memory ‘means having a storage area for storing the__
print data received by said reception means, a work area
for process1ng by said process means, and a bit data
storage area for_storing bit;data bitmapped by said
15 process means;sandp |
'p'control means.for dynamically.changing aliocation.
'of at least the work area and the'bit-data storage area
in'said memory area, in_accordance with the result from
| discrimination by said first-discrimination means.
| 20_ _ o .
"2.: The printing“apparatus according to Claim 1,
wherein the printhead 1ncludes a first printhead for
~ color printing_operation and. a second printhead for
monochromatic'printing operation.. | “

25



whet her to exchange the ink cartridge or not, and if the 25 wuser _
determnes to do it, the exchange of |nk $ﬁrtr|dge . I's checked, sinilar
to steps S1008 and $1009. However,

if the user. determ nes that the exchange s '“””ecessﬁmu m,”"
printing is |np055|ble wi th the npnochromatic : ”ﬁ !wa

‘received color data is converted into - nonochromatic ‘dat'a, "an :
nonochromatic printing is 5 perfornmed. For. the printing operation, he N
process - r®fur nEhé opthet hhgckpgRidtys Giccbrdibie teomiends an from

color data to nonochromatic data is made in step S808 in - the -

bltnapplng |ntwheteinrhhﬁaﬁnﬁﬁthead'ﬁsemm.amtrmamyprintheauhwdicappl|cable :
to this conversion, however, 10 general ly a logical sumof Y, M- C and Bk-
conponent dat (Perforﬂl% neimnq)dw i isehariaiggadakt.hus mapping the value in-
one col or  space (nDnochronatlc bit space). In step S1018, whet her
the new i'nk cartridge-is for nnnochronatic printing or color printing

I'S exan1neg. }5 l%he prfnd t er mi ned: t hat the i .nk: cartrlq e |s .for_color::ﬁ-

ting apparatus accor ing to C1

wherein the printhead is a thermal printhead which
_'discharges ink utilizing thermal ‘energy, and which has a_
 thermal energy transducer for generating the thermal '

energy to be supplied to the ink. |

10 o

- 5. The printing"apparatus according to Clainlz,-
.ywherein the first printhead has a. cartridge containing

yellow, magenta, cyan and black color inks.

_.15' 6. _ The printing-apparatus'acccrding tpyClaim 2,
wherein the second printhead has a cartridge containing -

-_ink of a single color.

..73 The printing apparatus according_to'CIaim 2,'

20 'hherein the”printhead has a discrimination sensor for
discriminating whether the printhead is the first
printhead or the second printhead. |
8._ The printing apparatus according to Claim T,

25 wherein the discrimination sensor includes a resistor



dri nting,

t he process proceeds: to step S1019, in which the nenory

allocation is changed to that for color 38 -printing—thereafter, th'
proocess returns to. the block B~ in Fig. 4. On the other hand 't}" .
det erm ned t hat 20 . the ink cartri dge is for monochro mm ﬂ'IHu

col or. printing is |np055|ble it is determned to - |ved.:.
col or ‘data into. nonochromatic data and perforn1nnnochronat|c prlntlng h
-and the process - returns to the block-.Bin Fig. 4. As described above, f

25 - actual

" perforned
Accor di ng
cartridge
‘conput er .
di spl ayed
cartridge

approprlagf i nk caitrlg eprggg ggrlate

10

COdéﬁiéeoﬂaéiﬂ@1ﬁésistahﬁeivaﬁuesnruspuunﬁyehy uniquhﬂtpls
in step.S808. . 29

to the piesenprimtiveddeand tehﬁersedortd]@rinthetqqge of installed.ink
does not correspond to" - that of data sent fromthe host
the user is- advi sed to exchange the ink cartrldge by a
5 nessage.. |f the nmessage advisin excha I nk
is arsplapédpséﬁtiﬁﬁ ?HRa€%F¥$|%EEPF§§ é%anged with an

ta received by said reception means

.
includes monochromatic data and color data, and further

where

. comprising second discrimination means for
”discriminating whether ‘the print data is the

| 'monochromatic data or the color data.

_iO.: The printing apparatus according to Claim 9,
wherein said control means changes the allocation of the
work area ‘and the bit-data storage area in said memory

area, in accordance with the result from discrimination '

15 Dby said second discrimination means.

11. The printing apparatus according to Claim 9,
further‘comprising display means for, if'the print data

received by said reception means is monochromatic data

20 but the printhead is the first printhead, or if the _.

"received print data is color data but the printhead is
hdthe second printhead, displaying a message adVising
_exchange of the printhead, in accordance With the '

results from the discriminations by said first and

25 '_second discrimination means.



prlntlng I.s perfornmed by converting the color data into nDnochronatlc

data, or perform ng nonochromatic. printid@ 10 u5|ng—a—ee+ee—+nk_____\

cartridge. : _ Al'so i.n this enbodi ment, the oper
processing in accordance with the type of ink cartri ddmmnm m,’m# m)f
received data is classified as shown in =~ TABLE 1

Enbodiment}] . . In the second and third embodi-nents, it is the
printer side that changes the nenory allocation.and - . advi ses the user -
of exchangi ng ke iTha Bnintink apparatast pcegsding soc6ladmcdlwith the type.
of data sent from 20 the host conputer.  In this enbodinment, the host :
conputer si de ¥hemedmmsadsh ddsplavemeans ipghufes AR LCD apdcapdhkBBe with -
the-type of ink cartridge, informed from .  the printer side. This
processing wllI be descri bed with reference to the flowhart of Fig.

T 1M A 71325 m 60,9993 19oRM00.3" §EBLhEREORT' BTaLR bhose Al ready
” | 5_ 'further comprising converSion means for, if the print
data received by said reception means is color data but
the printhead is the second printhead, converting the
color data into monochromatic data, in accordance with

the results from the-discriminations_by said first and_

10 second discrimination means.

14. The printing:apparatus'according to Claim 13,
~wherein said conversion means converts the color data -
into the monochromatic'data by Obtaining a logical'sum

15 of ali the color components constituting the_color data. -

15. The printing apparatus according to Claim 1,.
further compriSing notification means for notifying the
_ host computer of the type of the printhead, in |
20 laccordance Wlth the result from the discrimination by

said first discrimination means.

16. The printing apparatus according to Claim 8,
'wherein said print discrimination means sends an

- 25. electric current to the reSistor deVice, and



"descrl bed in Fi g 4, therefore,- t he expl anations of t hese steps w II

be omtted. First, data on-the‘ﬂype of the installed ink :
cartridge i's sent to the host conputer in step 8111 thls
data is sent. in response to a request = fromth ﬂl’mmmmﬂﬂllwﬂﬂ ‘Next,
‘in step S1107, the host - computer- generates datd i h hccbrdande with
the type of - the ink cartridge installed to the printer, otherw se,

.advi ses the user exchange of ink cartridge using . a 10 - display (not shown)
provi ded at tlﬂi&qnﬁminaqgﬁnghe type Pﬁn&gﬁy9r3§thﬁédtybé59¢ €@8td to be sent
and that ‘of the - ink cartridge coincide with each other, .the process - .
proceeds to stptagrogleniyeghifaen ﬁéeh§§PtcSH'ﬁGF€F-°s€HH§ent- _ the data, and
the process returns to the block Ain Fig. 15 4. According to
this enbodi ment, data on the type of- . the ink cartridge installed to

Lo the. ”“”i 2 o ering ol e R YeRoradly B Bhathlg ~Onooron 19

conput er. s, t ed n sheet
is enpl oye as ’ﬁ%l errecc(?rm E!}ﬁ'tsq'néglgur% fQ (]):?'ggrl Etg }éﬁcﬁgﬁfg gﬁg£§llﬁabn£ie1§g '
homever thi s Hogs Halg pose any limtation. upon o - R

18.';The_printing eppatatﬁs acéording to Claim 17,
'wherein'the printhead'has'a discrimihation sensdrlfer
10 discrimlnating whether the printhead is the first

) printhead or the second printhead.

19. The printing apparatus according to Claim 18,
wherein'theediscrimination'sensof'includes a resistor
15 device having resistance'ﬁalues_respectiﬁely unique to

 the first printhead and the second printhead.

.'20. _ The prinﬁing appéretus aecordiﬁg_to Claim 19,
whereiﬁ seid pfint discriminatien means sends an
e20 'eiectiic:Cufrent to the resistor deviee;_and |
diecriminetes,the tybe of the printheed, based on a
voltage de:ieed-from.the Seht'eiect:ic'eurrenté'
21. The printing apparatﬁs_acce;ding'to Claim'zo, s
25 further comprising detection means for detecting that

~ the printhead has been installed in the carriage, and



the present invention. For exanple, the recordi ng 25 nedlun1nay be

cloth, thread, other types of paper - 41 '31.“:

sheets, sheets of other materials, so far as it is

pri-nting using various inks. . - Each of the rlbed
above has  -~exenplified a printer, which corrprl Nm M
“el ectrothermal transducer, |aser beam generator, and*

- generating heat energy -as energy utilized upon - executlon of |nk ,
- di schar ge, aanmmssaicmu;ecuipmtmams sendsofamaelecitrde cugresst energy, .
anong the ink-jet = - .printers. According.to this ink-jet printer and

10 printing tettRel, r%ﬁiﬂw d!méiQ%/: andyletestissithe Faickt thgt the operation.

.can be attained, t he typi cal arrangenent and pr|n0|ple of the

ink-jet pri nt?ﬁ&%ﬁ?ﬁnhﬁl@ﬂﬂ‘hﬁquru%sﬁﬂ PRea@ VOltBgEi ¢ principle

di'scl osed |n_ \a%P h S. Patelse 5 Nos. 4,723,129 and 4,740,796 is
preferable. om’t %y%ﬁ&ﬁn? q(ﬁ%ﬁ%?nﬁo ei t her one of so- caIIed .
‘an on-
. 5 .

22. The printing apparatus according to Claim 1,

- further compriSihg cohvey means for conveying the

printihg medium on which an image represented by print

data is prihted:by the'printhead; |

10 )

23. The prihting apparatus according to Claim 1,
' wherein the.pripting'apparatus is.integrated_in'a
~ copying machine.
'515 _.24.' The printing apparatus according to CIaim 1,
wherein the printing apparatus is integrated in a

"facsimile_apparatus.

25. The printing apparatus according to Claim 1, _
_ 2O wherein the printing apparatus lS used as a term1na1 of

-a computer system.

26. .A'printihg method of.printihg oﬁ a printing-medium
by using a,detachabie printhead, comprising:
‘25' T a first.discrimiﬁation step of discriminatiug the

type of the printhead;



demand type and a -conti-nuous type. Particularly,'in t he case. of the

on-demand .type, the systemis effective2 because by applying at Ieast.i"

~-onhe driving signal, which 20 corresponds to printi nﬂ i nf or mati on an

gives a rapid ‘tenperature rise exceeding film bo IIHH“WHIHH“QIHM -
or - .

el ectrothermal transducers arranged in correspondence
liquid channels holding a liquid (ink), ~heat energy is genera ed by
the el ectrothermal - 25 -transducer to effect filmboiling on the heat
acting surfacfinéttaelpcauiongshepdofamﬂnammetnupnpéyfoﬁmbugble

32 . can. be fornmed in the liquid (ink) in one-to-one .
correspondememomythllheaﬂionlhg storage aiwaslisoilaras |y work arealqu|d
(1 nk) throu h a di scharge opening by growth . and shrinkage of the
bubbl e, g@aspr@ﬁesaiwle:im‘s ata and medeittdatastraga@rednal is -
appl i ed as a pul se gnal , . the growth and shrinkage of the bubble can-

~ be attg?ﬁeﬁeﬁ“ﬂgif%ﬁ%hﬁ %ﬁﬂrﬁ%d&‘a’i e‘HFat PHaarRed dix&rge . of the
. l'qU|d g “KlrgﬁéPeLPSdpéétéﬁg'Sii&% v nrggggidance with the o L
. .lresult from discrimination in said first discrimination
stepi |
| a reception step of receiVing print data from a
_host computer. and | |
.10.' ' _; a process step of processing the print data
| received in said reception step and bitmapping the print _-

:data, for printing operation by the printhead

é?.' The printing method according to Claim"26, further
15 - comprising; - | o | -
a second discrimination step of discriminating.
whether the print'data is color data or monochromatic
- data; and | | | |
| a second allocation step of dynamically performing |
_20 -'memory_aliocation to the work area for processing in
_'said process'step and_the bit-data storage. area, further
:in'accordancedwith the_resnlt-from.diSCrimination:in |

said second discrimination step.

‘25 28. - Ehe printing method according to Claim 27,_further'

: comprising a display step of, if the print data received -



characteristics 10 - As the pulse driving signal, signals disclosed
in US. Patent Nos. 4,463,359 and 44345, 262 are'surtabte~——————ﬁbte

“that further excellent printing can be perforned by
conditions described in U S. Patent No. 4,313, 124“!mm lﬂl mH”

whi-ch relates to the 15 " tenperature rise rate of the nngssu
As an arrangenent of the-printing head, in addition - - to the arrangenent o
‘as a conbi nation of discharge nozzles, 1iquid channel s, -and

“el ectrot her malint sadgidweeeption stkpnéarmbhqohdomsieheedstorbut gtheangl e
liquid channel's) 20 as di scl'osed .in the above specifications, the
arrangenent uprigtbesd Pst enfikst. pristBe883fandcolor pritd@i®®0, which

di.scl ose the arrangenent haV|ng a heat. acting portion arranged in a -
fl exed reglon°P§r§ jon, or ifckhecnernived prinerdatavistcolor ¢at@dd|t|on'

the 25 pres I nvention can be effectively applied to an
arr angement b§ &dtaﬁ ?£5§ﬁ§§€dPQFeﬁtSES?BdCXE}P$&Pa%95 -

33 5 monochromatic printing operation, displaying a message
advising exchange of the printhead, in accordance with
‘the discrimination results in saidjfirst and second

discrimination steps.

10 - 29, The printing method according to Claim 27, further
'compriSing a conversion step of, if the print data
received in said reception step is color data but the
.printhead is a second printhead'for monochrOmatic_ |
printingjoperation,ICOnverting the color data into

15. monochromatic data, in accordance with the '
discrimination results in said first and second '

discrimination steps.

| 30. 'fhe printing method according-to Claim 29, 'whereinl'
20 ”in said conversion step,. the. color data is converted

“-into the monochromatic data by obtaining a logical sum

'_of,all the color_components constituting the color data.

_ 3l._ The.printing method according to Claim 26,Hfurther.
25 : comprising a notification step of notifying the host

computer of the type of the printhead, in accordance



123670 whi ch di scl oses the arrangenent using a sl ot -~ common to a

plurality of electrothermal transducers ag a N dlscharge portlon of the
ef ectrot hermal transducers, or- - Japanese Pat ent—tai d-OpernNo:
59-138461 which dlscloses - 5 the arrangenent havi

absorbing a - pressure wave of heat energy in cummmﬁmmwlmllh a

di schar ge- portlon : It-is preferable . to add recovemy nmeans

the”  printing head, prellnlnary auxi.li-ary means, and the |ike 10 o
~provided as amighr aReCERRCrahihke 1Bhi Pben16f lhheamae?&%t | i nvent i on
since the printing operation can be further , stabilized. Exanples of
such neans i ndisderiminattiba step. prlntlng head, capping means, cleaning
means, . -pressurization or suction neans, and prelim.nary heat|ng 15
nmeans -usi hg el ectrothermal - transducers, another heating el ement, or . a
conbi nation thereof. It is also effective - for stable printing to
“provi-de a preliminary dlscharge node which perforns di scharge

i ndependent|y. of printing. . Moreover, |n each of the .
above-mentioned 20 enbodiments of the present i nvention, .it is assumed
that © - the ink i-s a liquid. Alternatively, thé present i nvention
~may enploy an ink which is solid at room . tenperature or |ess and

softens or Ilquefles at room -
. . /



'_'t"e.rrperature, or an ink V\:hl ch liquefies upon appli catlon of a use .

printing signal, since it is a general;ﬁ%wtlce _ %¢e
control . of the ink itself wi thin
g arangefromBO[err]Cto 70[err]C|nthe|nkJet system s _

~ink vi-scosity can fall within a stable di scharge - range.
addition, in order to prevent a tenperature rise . -5 caused by heat energy N
by p05|t|vely utilizing it 'as . - ener gy for causmg a change in state of
~the ink froma . soli'd staBSIRA [OSURE t o prevent _
-evaporatlon - of ‘the |nk an |nk which i s SO|Id in a non-use state and

l.i quefies upon heaalm:gimiai,nq)eamtus @%W&tm whdchnrchig@veghi ch -

I'irquefies. upon_application of heat enerd(yy . according to a printing -~ -
- si gnal -and |se§i¢§é4ﬂ?"gébsﬁ P memory kyyi ngpica 11§nchﬁ29\§cﬁ9cﬁeﬂ‘@§h’ns to

- solidify when ji aches rinting nediu or 't he IS appllcable“'-
to . the pEReAtiR |%r?r%rrtr?’t'hla§‘ gg‘é‘ ?ﬁ‘pirﬁi?eﬁa§r°58i situated
ﬁOppOS' te gl e rx%tpgehpn% of atr}tsed%cr n evpl | el tVpe of printhead-— o '

i
-'integrated ink cartridge attached to a carriage is

'.discriminated in accordance with a signal from a .
cartridge discrimination resistor. If the ink cartridge'
is for color printing,'in a DRAM, large memory.areas are

10 .allocated to a-printfcontrol'work area and an image

‘buffer. .If the ink cartridge.is for monochromatic =

| printing, small memory areas are allocated to the print-

control work area and the 1mage buffer.



held in aliquid or solid state in recess portions of a - por ous sheet
or through holes, as described-in Japanese ~Patent Laid-Qpen No.
54-56847 or 60-71260. -In the  present invention, the above-nentioned
filmboiling 20 systemis nost effeﬁélve for the. above-nentioned inks. .
In addition, the ink- jet printer of L' pr esent ' I nventi on may be used -
in t he fornlof a copyi ng nmachi ne - conbined with a reader, and the like,
or a facsimle - ' apparatus having a transn153|on/recept|on functlon in

25  addition to an inmage output term nal of “an information - processing B

eqw pment such gesa donputer. : © : o) L 35

The present I nventi orj ©afr plised to al sExem .o nstituted by,a' :
‘plurality of deviges, Br appar fit usgconpri si n& a 'singl e device.
utfsayrng {hpt the}i.nvgnti owl s applicable
5

Furthernore, it goe
5 also to a cad whgre ecf of tHelihventidn i lattai ned by
abphrﬁigs

suppl yi ng a progmeam tﬁo. a =
o
o
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As many apparently widely different enbodi ment s. of. t he present
i nvention can be made without. departing from- 10 * the- spirit and scope

t'her eof ,. it is to be understood - that the i.nvention i-s not limted to ..
t he speC|fic o enbodlnents thereo% ?écept as defined in the appended.
clains. - 36 - WHAT IS CLAIMED"™ |
'S o1 A prlntlng apparatus for prlntlng on a printing medi um -
‘usi-ng a detachable print head, conpri sing: © reception neans for
receiving print data froma 5 host conputer; a : first
di scrimnation neans for dlscr|n1nat|ng 't he - type of the prlnthead _
process means for processing the print data recei ved by said. reception
means to bitmap the processed 10 print data, for printing operation by
' the printhead; - menory means having .a storage. area for storing the

_prlnt data received by sai d receptlon means, a work area -

BYTES
512K RINT-CONTRO
BYTES WORK AREA
- UNUSED AREA
72K | |
BYTES ,




for processing by said process means, and a bit-data .. Storage area for
storing bit. data bitnmpped by said 15 process means; and o

control neans for dynam cally changi.ng al | ocati on ~ of at least the work
area and- the bit-data storage aréa - in said menory area, in. accordance
with the result from . discrimnat3d by said first dlscnrnnatlon '
means. 20 2. ‘The prlntlng appar at us .according to daim1,

wherein the printhead includes a first printhead for . color pr|nt|ng : :
operation and a second prlnthead for nonochromatic printing operation. -
25 37 ' 3. The printing._

appar at us: accordlng to Cla|n11 “wherein the prlnthead is an ink-jet -

-~ printhead which . perforns printing by dlscharglng |nk -5 4, The
~ printing apparatus accordlng to. Cla|n11 : _ I ' -

. FIG. 3

PRINT HEAD

"YELLOW o2

FOR 8 NOZZLES
N
24

MAGENTA | NOZZLES. - o | . ) .K__BYTESl

|Forsnozzesf .'"
Coavan| 24 o 126 |
- OV NozzLes - | eyTes /

L
BLACK|  nozztes | | yoores | [XBYTES

NN
A\

RN




"

wherein the printhead is a thermal -printhead which di scharges ink
utilizing thermal energy, and which has a t hermal energy transducer
.for generating:-the thermal . energy to be supplled to-the ink. 10

5. The printing apparatus according to daim2, wherein the first =~ -
"printhead has a. cartrldge contalnln@ 12 yéIIOMI magenta, cyan and bl ack -

~.col or i nks. . 15 6. The printi.ng apparatus .according to G aim 2, '
wherein the second prlnthead has a cartridge containing Egif

-single color. - - T, ‘The printing apparatus aCCOFdIJ:tl) m 2,4 20

wherein the printhead-has a discrinmnation sensor for '- dlscr|n1nat|ng o

“whet her the prlzz f rinthead-or the second printhead. . -

8. - The printi vbgwradr;gpn@%r#(ﬁ;@ snsrl1N9)3C] ai m 7, 25 wherein the

di scrimination sensor |nclu aresjistor . i :

 38 _SBQZ

INK CARTRIDGE NO

INSTALLED?

—— _s803
) : I ERROR PROCESSING
S804 _ o - . I '

- $805

COLOR NO N
| | 8806

PRINTHEAD?
~ MEMORY ALLOCATION FOR | | ~MEMORY ALLOCATION FOR
" "COLORPRINTNG ~ MONOCHROMATIC PRINTING

S807
RECEPTION IN RECEPTION

5808

~ BITMAP IMAGE DATA
1 . TINMAGEBUFFER -
| VIA PRINT-CONTROL WORK AREA
55809
“READY FOR -
PRINTING?
S810

PRINTING OPERATION |




l 1111111 12112711 12121 11111 111111 devi ce having resi stance val ues
respectively unique to the first printhead and the second printhead.
9... The printing. apparatus according to Caim2, - 5 wherein the print

data received by said reception neans .includes nonochromatic data and .
color data, and further . conpr|55t¢25econd di scrim nation neans for.

di scrimnating whether the print data is the nmonochronatic data or the _'

color data. . 10 ~10.- The printing apparatus.according to .C aim9,

wherein said control means changes the allocation of the . work area and =

~the bit-data storage area in said nenory area, in accordance with the
result fromdiscrinmination 15 by said second di scri mi naLi n ans.

11. The printing apparatus according to Claim9, f =t fer npr|£5ng
di splay neans for, if the print . data . received by said receptlon neans -
I S nmonochromat i 2] ’ u - head is the first printhead, or if .

t he _ recei v(cr ?rﬁdﬁ-ﬁ(ﬂ- gbggﬁgwddata but the pri nt head is . -t he

~second- prlnthead dlsplayln a nessage adV|S|ng

8802

“INK CARTRIDGE

- NO

" INSTALLED? } "/8_803
S | ERROR PROCESSING
S804 ~_ |
| COLOR NO 2
PRINTHEAD? _ l |
S805 N S806
~ MEMORY ALLOCATION FOR MEMORY ALLOCATION FOR
" COLOR PRINTING | MONOCHROMATIC PRINTING
. —
o ., S807
NO | ~
_ necepnon IN'RECEPTION
$908
- COLOR_ DATA? N - -
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exchange of the print head, in accordance with the results fromthe
- discrimnations by said f| rst and 25 "second discrimnation neans. '

39 . - 12. - The printing.apparatus according to Caim 1_1

wherein said displ ay neans i ncl udes 6?{3 LCD and an LED. ' The
printing appacati Al further- co r|5|n conver5|on :
means. for, i{ gg dei. ved by sai d recep réns i sg&ol or
dat a but £cond . printhead, con fhe

- ‘rb UClLCl TII aC T Ul U

sald first and 10

- color data'lnto nDnochro
._fromthe di %dé“ natlon

second discrim nat | on

neans. - ' 18- par_ ¥y appﬁbat us accordl ng to O aim 13,
" wher ei n sai d<cghver ‘ ‘% 1S ConV e OF——eka into t$|&03
. monochromat i.c dala~k we1gelh : ‘sum 15 of ¥l the &l ar
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15. The printing-apparatus according to .Caima1l, further conprising
notification nmeans for netifying the . host conputer of the type of the
printhead, in 20 - accordance with the result fromthe discrinination by
~sai-d first discrimnation nmeans. ' 16. The printing apparatus
‘according to O aim 8, wher ei n sghj&N|rn dlscr|n1nat|on means sends an
25 electric current to the resistor device, and. : :

40 - ~ discrimnates the type of the printhead, based on a. .
vol tage derived fromthe sent electric current. - 17. The printing
appar at us accordi ng to-CIain12' 5 further conprising a carriage
detachably installing the - prlnthead : - 18. The printing
;apparatus accordlng to Caim17, : : : '
FIG. 7
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~wherein the printhead has a discrinination sensor for 10 discrimnating
whet her the printhead is the first . printhead or the second .
printhead. . 19. The printing apparatus according to C aim 18,
wherei-n thé discrimnation sensor includes a resistor 15 devi ce having
resi stance val ues respectively uniqud/13 - .the-first printhead and. the
second printhead. - ~20. - ‘The printing apparatus according to Caim
19, ' %erei n said print discrimnation means sends an 20 electric -
ccurrent toWe resistor device, and- - - discrimnates the type of the
~printhead, based on a .~ voltage derived fromthe sent electric ‘
current. =  21.  The printing apparatus according to Caim20, 25 -
- further co@i sing detection nmeans for detecting that ‘the printhead-
"~ has been inStalled in the carriage, and ' ' '

41 — | :




wherein said detection nmeans sends an el ectric current to the re5|st0r
device, and detects the fact that the print head has been installed,
based on a vol tage - derived fromthe sent electric current. 5.

22, The printing apparatus according tg Claim1, - further conpr|3|ng
convey means for conveying the - g 1rzting nediun1dn whi ch. an i mage
represented by print -~ data is printed by the printhead. 10 23.

The printing apparatus according to Claimi1, - wherein the printing

apparatus is integrated i-n a copyi ng machi ne. 15 24" The printing

apparatus according to C'aim1, wherein the prlntlng apparatus i's
integrated in a - facsimle apparatus 25. The printing
appar at us aCcording.to Caiml, 20 mherein the printing apparatus is used
as a term nal of a conput er systen1 . 26. A printing nethod of
.prlntlng on a prlntlng medi um ' '

FIG.  9'
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Y

by using a detachable prlnfhead conprising: 25 a first

discrimnation step of discrinminating the = type of the printhead;
42 a first: allocation step of dynamically performng
~ menory aIIocatlon to storage areas such as a work area for processing
“print data and a bit-data storage an®412 for tenporarily storing a
‘bit.data bitnmapped-to be 5 transferred to the printhead, in accordance
with the result fromdiscrimnation in said first discrimnation _
st ep; o a receptlon step of receiving print data froma - host
conrputer; and 10 . a process step of processing the print data .
received in said reception step and bitmpping the print- .~ data, for

printing operation by the printhead. 27. - The printing nethod’
according to d ai m 26, further 15 corrpri sing: - _

FIG. 10
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a second discrimnation step of discrinminating . . whether the prlnt data

I's color data or nonochromatic data; and a- second
al | ocati-on step of dynantcally performing. 20 nenory allocation to the
wor k- area for processing i sai d process step-and the bit- data
- storage area, further in accdridddce with the result from
discrimnation in"~ - said second discrimnation step. 25 28. The
~printing method.according to Caim?27, further - conprising a display
step of, if the print data recei ved ' S © 43
in said reception step i's nDnochronatlc data but the. printhead is a
“first printhead for color printing operation, or if the received-

print data is color data . but the printhead ' ond«pd ghead for
5 nmonochronatic printing 'operat i on, " di spl ayi ng _aFma!{s@ Tlﬂhy ng
-exchange .of the pr ;ﬁtl dance with  caRRIAGedi scri-m nation
results in said fi seCO d‘iA SCANNING DIRECTION -
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discrimnation steps. 10 29. The printing nmethod according to Caim
27, further conprising a conversion step of, if the print data -
~feceived'in said reception step.is color data but the " printhead is a
'second printhead for nonochr orrati_c‘1~_ 1 printing operation, converting the
- color data into 15 nonochromatic CEL Z In accordance with the . o
discrinmnation results in said first and.second ‘di scrimnation-steps.
~°30. ‘The printing nmethod according to Cl-aim29, wherein 20 in said '
. conversion step, the color data is converted - into the nonochromatic . =~
data by obtaining a logical sum . of .all the color conponents R
constituting the color data.” - - 31. The printjng thod_ a rding to :
"Claim 26, further 2F |o@i Si r\!;geot ificati onﬁ apée. not11é% t he -host
' conputer -of the type of the printhead, in accordance - . S
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with the discrinination result in.said first discrinination st ep.
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LPRINTING APPARATUS AND METHOD
ABSTRACT OF THE DISCLOSURE

A printing apparatus and method which achieves
efficient use of memory by dynamically changing memory
allocation of a printer, and thus improves total
throughput of the printer. The typg'of printhead-
integrated ink cartridge attached t; a carriage is
discriminated in accordancé with a signal from a
carﬁridge discrimination resistor. If the ink cartridge
is for color printing, in a DRAM, large memory areas are
allocated to a print-control work area and an image
buffer. If the ink cartridge is for monochromatic
printing, small memory areas are allocated to the print-

control work area and the image buffer.

Figure 2



