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The present invention relates to an output

apparatus for changing a dot density and recording into

a recording medium.

Related Background Art

Hitherto, as font pattern data which is output

to the printer, a plurality of kinds of font patterns

are provided so as to cope with various character types,

and ‘when .a character code to be'printed is input, the

-font pattern- corresponding to the designated character

is read out of a font'memory and prihted.

In such a

printer, the density of dots to be printed is generally

~set to a fixed value.

Among the above font patterns, in the case of . .

‘the pattern data for English or European languages in

| which the number of character types is small, they are

formed so as to be printed at a high quality by printing

by using a printer of a high print dot density. On the

contrary, in the case of the pattern data forxr Japanese

in which Chinese characters (Kanji) or the like are

printed, since the number of characters is large, they

e

are set so as to be recorded at a relatively low

resolution because of a limitation due to a capacity of
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printer, the density of dots to be printed is generally set to a fixed

val ue.- Anong the above font patterns, in the case of the pattern data for
Engl i sh or European | anguages in 20 which the nunber of character types is
small, they are forned so as to be pripted at a high quality by printing by
using a printer of a high print dot density. On the contrary, in the case
of the pattern data for Japanese in which Chinese characters (Kanji) or the
1ike are 25 printed, since the nunber of characters is large, they are set
SO0 as to be recorded at a relatively |ow resolution because of a limtation
due to d capagohy ROM.

Therefore, to print both of an English or
European language and Japanese by the conventional
printer, since the dot density of the printer is
5 constant, it-is necessary. to-prepare completely separate
printers only for use in Japanese or English or -European
language, - respectively. ' -
Fal - There are various application programs to print
by using such printers. In those programs, a special
10 printer control code is generated through a host computer
and the printing is executed. In such a kind of
. - printing apparatus, the printing by other control codes
| is realized by a control program, that is, an emulation
program to print by the other control code of the -
15 printing épparatus different”from"ﬁﬁe-inherent printer
control code. Generally, since the emulation program is
formed in correspondence to the recording dot density
" which is peculiar to the printing apparatus, the sizes
oxr positions of output images differ frpm desired size
90 Or position in the application program depending on
the difference of the recording dot densities of the
printing apéaratuses, so that there is a problem such

that the normal printing cannot be executed.

25 SUMMARY OF THE INVENTION

In consideration of the above problems, it is

€ ——

an object of the present invention to provide an output
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2 a font ROM Therefore, to print both of an English or European | anguage
-and Japanese by the conventional printer, since the dot density of the
printer is 5 constant, it is necessary to prepare conpletely separate
printers only for use in Japanese or English or European |anguage,
respectively. There are various application prograns to print by using such
printers. In those programs, a special 10 printer control code is generated
through a host conputer and the printing is executed. In such a kind of
prlntlng apparatus, the printing by other control codes
apparatus of a recording control apparatus for receiving
code,information and developing into a bit map and
recording, comprising de%eloping means for deQeloping
the code information into image information .of a bit
5 pattern form; recording means which can record the image
information onto a recording medium and can record an
image which is formed onto the recording medium while
< changing a dot density of the image; and changing means
for changing the dot density .of the recording means in
10 correspondence to a.code system which was designated
by the code information.

- In consideration of the above problems, it ié
another object of the invention to pro%iée an output
apparatus of recording means in whiqh code information

15 is developed into image information 6f the bit pattérn
form, the image information is recorded onto a recording
medium, aﬁd a dot density of an image which is formed
onto the recording medium is changed and the image can
be recorded, wherein the output apparatus operates so

20 as to change the dot density of the recording means .in
correspondence to a code system.designated by the code
informatioﬁ.

The presen£ invention is made in considgration
of the above conﬁentional example and it is still another

25 object 6f the invention to proﬁide an output apparatus

_in which a recording dot density can be automatically

changed to the recording dot density corresponding to
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is realized by a control program that is, an enulation programto print by
the other control code of the 15 printing apparatus different fromthe
i nherent printer control code. Generally, since the enulation programis
formed in correspondence to the recording dot density which is peculiar to
the printing apparatus, the sizes or posSitions of output images differ Trom
desired size 20 or position in the application program dependi ng on the
di fference of the recording dot densities of the printing apparatuses, so
that there is a problemsuch that the nornmal printing cannot be executed.
25 SUMVARY CEhg HprinWwEcOhOEbLnprogranesuchogsofant (e IDrREPERR it isS
an object of the present invention to provide an out put
or the like. _
In consideration of the above problems,. further
another object of the in?enticn is to provide an output
5 apparatus of a recording control apparatus for receiving.
code information and developing into a bit map and
recording, comprising: developing means for develaping
the code information into the image information '‘of the
bit pattern form; recording means which can receive the
10 image information and record onto a recording medium
and can record an image which is formed onto the
recording medium while changing a recording dot density
of the image; and changing means for changing the
recordiné dot density by the recording means in corre-
15 Spondence .to a control program to execute the recording
process by using the recording means.
In consideration of the above problems, further
"another object of the invention is to proﬁide-an output
apparatus in which code information is deQeloped into
90 1image information of a bit pattern form, the image
information is input and recorded onto a recording
medium, and an image which is formed onto the recording
medium can be recorded while changing a recording dot
density of the image, wherein the recording dot density
o5 to record onto the recording medium can be changed in
correspondence to a control program to execute the

-

recording process.
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3 1 apparatus of a recording control apparatus for receiving code

I nformati on and developing into a bit map and recordi ng, conprising

devel opi ng nmeans for devel oping the code information into image infornmation
of a bit 5 pattern form recording ngags_which can record the inage

i nformation onto a recordi ng medi um and can record an i mage which is forned
onto the recordi ng medi um whil e changing a dot density of the imge; and
changi ng nmeans for changing the dot density of the recording nmeans in 10

correspondence to a code system whi ch was desi gnat ed
1 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing a schematic
construction of a printer of an embodiment of the
invention; | |

5 Fig. 2 is a flowchart showing printing processes
in a printer in the embodiment;

Fig. 3 is a diagram showing a .code system.of
the 150 code;
| Fig. 4 is a block diagram showing .a schematic

10 construction of a printer of an émbodiment; and
Fig. 5 is a flowchart showing printing processes

. " in the printer of the embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

15 A preferred embodiment of £ﬂe present invention
will be described in detail hereinbelow with reference
to .the drawings.

[Description of a printer (Figs. 1 and 2)]
Fig. 1 is a block diagram showing a schematic
99 construction of a printer 100.of an embodiment.
Reference numeral 10l denotes a host computer.
The host computer 101 outputs a character code and
various control cédes to the printer 100 of the embodiment
and indicates the printing. The code which is output
95 from the hosﬁ computer 101 includes code information
_such as a character or the like, information to indicate

P

the size (for example, a point number), type style, and
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by the code information. In consideration of the above problens, it is
anot her object of the invention to provide an output apparatus of recording
means in which code information 15 is devel oped into i mage infornmation of
the bit pattern form the inmage inforngtion is recorded onto a recording
nmedi um and a dot density of an image which is formed onto the recording
medi um i s changed and the i nage can be recorded, wherein the out put
appar at us operatesdso 20 as to change the dot density of the recording
means i n_corresponden st.e, deS| nated by the code

335 PR Tonsi dor

i nf or mat} onthend *in consideration of the above

conventi onal exanpl% %%%ééiuc f%ﬂlgfzgkgrg¥inter 100 will now be

described hereinbelow.
Reference numeral 103 denotes a controller of
5 the printer 100 and 104 indicates a printing section to
actually execute the printing operation. The printing.
section 104 can print at a different dot density while
changing the printing dot density by a command which is
output from the controller 103. Reference numeral 111
10 denotes a CPU to control the whole printer iOO. The CPU
outputs various control signais onto a bus 120 in
accordance with confrol programs (for instance, Fig. 2)
stored in an ROM 112 and various kinds of data, thereby
controlling each section, which will be explained
15 hereinlater.- Reference numeral lléxdenotes the program
ROM in which the control programs of the CPU 111, Qarious
kinds of data, and the like are stored. Reference numeral
113 denotes an RAM which is used as a work aree of the
CPU 1l1l. .Various kinds of data are temporarily stored
99 into the RAM 113. The present printing dot density in
the printing section 104 is stored by, for instance,
dpi (the number of dots per inch) in a DDS (Dot Density)
memory area. .
Reference numeral 114 denotes a host interface
o5 section to execute the input and output controls of
various data between the host computer 101 and the

* e

printer 100. Reference numeral 115 indicates a page
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25 obj'ect of the invention to provide an output apparatus in which a
recordi.ng dot density ctan be autonatically changed to the recording dot
density corresponding to 4 1 the print control program such as an
enul ation programor the like. In con§i9eLation of the above problens,
further another object of the invention'is to provide an output 5 apparatus
of a recording control apparatus for receiving. code information and
developing into a bit map and recordi ng, conprising: devel opi ng nmeans for
devel opi ng '
1 buffer to store input print data. The page buffer 115
is also used for a page edition, which will be explained
hereinlater. Reference numeral 116 denotes a font ROM
to store dot pattern information in correspondence to
5 ~character codes and the like. Reference numeral 117
denotes a bit map mMemory. Imége information of at least
one page which was developed into a bit map pattern with
- . reference to the font ROM.11l6 on the basis éf the
character codes or. the like stored in the page buffer
10 115 is stored in the bit map memory 117.
Reference numeral 119 indicates a printer
. ' interface section to control the interface between the
printing section 104 and the CPU 111l or the like.
Reference numeral 118 represents .a clock generator to
15 generate image clocks correspondinéito the dot density
in the printing section 104. The. printer intexface
section 119 serially outputs print data to the printing
fl section 104 synchronously with the image clocks. Thé |
printing section 104 corresponds to the recording section
90 to actually execute the recording in the printer 100.
A mechanism section and the like of the recording system
are included in the recording section.
_The operaéion in the above construction will
now be described. When print data is sent from the host
95 computer 101, it is input through the'host interface

._section 114 and the fact that the data has been input

is informed to the CPU 11l. Thus, each time the data is
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the code information into the inage information of the bit pattern form
recordi'ng nmeans which can receive the 10 inage information and record onto
a recording nedium and can record an inage which is formed-onto the
recordi ng nmedi um whil e changing a recer@ Rg dot density of the inage; and
changi ng neans for changing the recording dot density by the recording ~
nmeans in corre- 15 spondence to a control programto execute the recording
pr-ocess by using the recording neans. In consideration of the above

probl ens, further another object of the invention is to provide an output

appar at ust i n¥¢feévedodEnenfEnddiloFreasfers fhl dakd o th@gea¥af or mati on

of a bit pattern for the image i nformation.i i nput and recorded onto a
recordingp buffer 1?% and stores. In parélléi wi%h éhe above

process, the commands or data stored in the pagé.buffer
115 are sequentially read out. In accordance with the
5 command, the kind of character and the font, the number
of characters, the character pitch, and the like to be
selected are interpreted, and the page edition is ..
o executed in an area l1ll5a in the page buffer 115.
The code data which was read out of the area
10 115 is developed into a bit map by referring to the
pattern data in the font ROM 116 and is developed as a
. | pattern into the bit map memory 117. When the print
data of a predetermined amount, for instance, one page
is developed into the bit pattern, the image cldcks
15 which are generated from the clock'éenerator 118 are
set on the basis of the present dot density stored in
the DDS memory area and the printing dot density is
designated in the printing section 104. The bit pattern
data is output to the printing section 104 and the image
20 information which was developed into a dot pattern is
printed. |
When the dot density designating command is
input to the prinéing section 104, the internal mode of
the printing section 104 is set so as to change the
25 printing dot density to the designated density. After
__that, the printing is performed at the designated

printing dot density.
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medi um and an i mage which is forned onto the recordi ng nedi um can be
recorded while changing a recording dot density of the inmage, wherein the
recordi ng dot density 25 to record onto the recordi ng medi um can be changed
in correspondence to a control programgao-execute the recordi ng process.
5 1 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a block diagram show ng™ a
schematic construction of a printer of an enbodi nent of the invention;

1 The printing control is executed in a manner
such that the CPU 1l outputs a control signal to the
printing section 104 through the printer interface
section 119 and a signal is input/output to/from the

5 printing section 104. When.a horizontal sync signal
is received from the printing section 104, the print
data is sent as video data to the printing section.104

:7{ ' synchronously with the image clocks which are generated
- from the clock generator 118. The print data is
10 transferred from the bit map memory 117 to the printer
. interface section 119. The printer interface section
. 119 converts the parallel data into the serial data and
the video data-is formed.
The fundamental outputting operation.has been

15 described above. A changing proceésiof a dot density
as a feature of the embodiment will now be described
hereinbelow.

Particularly, as a general examplé, explanatién
will now be made with respect to the case where the

20 Printing is executed while changing the printing dot
density in accordance with the English and Japanese
.character code systens.

It is now ﬁssumed that the character éode
system of certain English is set to A and the character

95 code system of Japanese is set to B. On the other hand,

._Since the number of character fonts of the English

character code system is small, the printing dot density
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5 “Fig. 2 is a flowhart showi ng printing processes in a printer in
the embodinent; Fig. 3 is a diagramshowi ng a code system of the |SO code;
Fig. 4 is a block diagram showi ng a schematic 10 construction of a printer
of an enbodinent; and Fig. 5 is a ftolhart show ng printing processes_in
the printer of the enbodi ment. DETAI LED DESCRI PTI ON OF THE PREFERRED

EVMBODI MENTS 15 A preferred enbodi nent of the present invention
will be described in detail hereinbelowwith reference to the draw ngs.

Description of a printer (Figs. 1 and_2 Fig 1] '
[Showi ngp‘a sthefakj g0 @ (fog:' ixgxstance, 30)0] dpliq and Stl'?e b;')ngrlftgrllggr am

is executed. In the case of the Japanese character
code system, since the number of kinds of characters
such as Chinese characters or the like is large, the
5 printing dot density is set to B (for example, 240 dpi)
and the printing is performed. There is a relation of
o > B and such a relation is general in such a kind of
printing apparatus which has already been known.
In the embodiment, before the outputting
10, operation to the printing section 104 mentioned above,
the printing command or print data stored in the page
. ..buffer 115 is réad out by the CPU 111. The page edition
is executed in the-page buffer 115a on the basis of the
command. At this time, a check is made to see if the
15 command to designate the character'cbde system B, that
is, the Japanese character code or the character code
of Japanese exists in the relevant page or not.
If the character code system B does not exist
in the relevant page, an instruction is made to the
20 printing section 104 so as .to print at the printing dot
density o. The character font, character pitch, and the
like are selected so as to output a character at the
character size designated by the command and at the dot
density indicated and are deﬁelbped into the bit maf
25 memory 117.
On the other hand, if the command to designate

P

the code system B of Japanese or the character code of
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20 construction of a printer 100 of an enbodi ment. Reference nuneral 101
denot es a host conputer. The host conputer 101 outputs a character code and
various control codes to the printer 100 of the enbodiment and indicates
the printing. The code which is output435_fromthe host conputer 101

I ncl udes code information such as a character or the like, information to

I ndi cate the size (for exanple, a point nunber), type style, and 6 1 the
l.i ke thereof, and the like. A construction of the printer 100 will now be

1 Japanese exists, in order to print at the printing dot
density B, the character font and character pitch are
selected so as to output the character at the size
designated by the command and at the dot density B and

5 are developed into the bit map memory 117. Upon
printing, as mentioned above, the printing dot density
of the éfinting section 104 is switched to the dot-density

ors ¢ or B and the printing is executed.
Fig. 2 is a flowchart showing the printing

10 processes in the embodiment. The control program to
execute the printiﬁglprocesses is stored in the ROM 112.

. . In Fig. 2, steps S1 to S7 show one step in the
| ?:inting processes of one page. If those processes can
be also performed even for the data.in other page or
15 the data in the same page, the prodegses in the above
steps can be also executed in parallel.

In step S1, the print data from the host
computer 101 ié received by the host interface section
114. In step S2, the data received in step S1 is stored

20 into the page buffer 115. In step S3, the data in the
page buffer 115 stored in step S2 is read out by the CPU
111 and the command or data is interpreted and the page
edition is executéd. After completion of the edition of
one page, step S4 follows and a check is made to see if

25 the command to designate the character code system B

. (of Japanese) or the character code exists in the page

or not. If the character code system B does not exist,
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descri bed hérei nbel ow. Reference nunmeral 103 denotes a controller of 5 the
printer 100 and 104 indicates a printing section to actually execute the
printing operation. The printing section 104 can print at a different dot
density while changing the printing dog,density by a comrand which is
output fromthe controller 103. Reference nuneral 111 10 denotes a CPUTo
control the whole printer 100. The CPU outputs various control signals onto
a bus 120 in accordance with control prograns (for instance, Fig. 2) stored

L n P L2 andaeghpus, ki ndgcofgdal .l Mer ey o 10l1 00 each sect on
program ROMin whi chythe, conLEol ; pr 89630 ¢0f Jefle R T &G OUS

density o, or in step S8, in order to print at the dot
density B, the character dot data is deﬁeloped into the

5 bit map meﬁory 117 so as to print at the size, character
style, pitch, and font kind which were.requested by the
command. from the host computer 101 and at each dot
density. At the same time, the value in the DDS memory
-area is also updated into the latest dot density.

10 In steps .S6 and S99, the dot density is switched
to the corresponding dot density o or B. Such a switchihg'
process of the dot denéity is accomplished by changing

N the clock rate of the clock generator 118 or by

outputting the dot density information to the printing

15 Section 104. 1In sﬁep S7, the prinﬁiﬁg dot depsity is
output to the printing section 104 and the printing is
performed.

As described above, in the embodiment, by

discriminating the code system to be used on the basis

90 ©f the printing command or print data or the like from
the host computer 101, the English output and Japanese
output can be automatically printed at different dot
densities. A method of actually designating the character
codes of English and Japanese will now be described.

25 Fig. 3 is a diagram showing the code system
of the cémmand system ISO.

P

In Fig. 3, the numerical values written in the
R A
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ki nds of data, and the like are stored. Reference nuneral 113 denotes an

RAM whi-ch is used as a work area of the CPU 111. Various kinds of data are

tenporarily stored 20 into the RAM 113. The present printing dot density in

the printing section 104 is stored by, 31Bor instance, dpi (the nunber of

dots per inch) in a DDS (Dot Density) menory area. Reference nuneral 1174

denotes a host interface 25 section to execute the input and out put

controls of various data between the host conmputer 101 and the printer 100.

Ref erence nuneral 115 indicates a page

1 upper stage denote values of upper three bits of the
7-bit code and the numerical values written at the left
edge portion denote lower four bits of the 7-bit code.

On the other hand, in the diagram, the block in the bold

5 frame denotes the character code system for each code
and a few kinds of character code systems such as USA,

JIS, and the like are provided.. The numerical ﬁalues
written out of the bold frame indicate codes which are
‘used for commands. The switching among the character

10 code systems is indicated by the data subsequent to an
escape command "ESC". The subsequent code which continues
after the data is interpreted as a character code system
which was designated there. As the code systems, for
instance, ASCII, UK, JIS, and the llke can be mentioned.

15 In parallel with the above data, if the data
indicative of the 2-byte code continues after the “ESC"
command, it is assumed that a Chinese character has been
designated. The subsequent data is interpreted as a
2-byte code and the character code system B of Chinese

90 Character is selected.

As mentioned above, a check is made to see if
the code system is set as a code system for English or
Japanese, and gheiprinting,can be executed at the optimum
printing dot density by the character code system which

95 is included in the data from the host computer 101 in

accordance with the designated code system for English

or Japanese.
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7 buffer t
page editi

denotes a font ROMto store dot pattern information in correspondence to 5

char act er

menory. | nmage information of at

0 store input print data. The page buffer 115 is also used for

on, which will be explained hereinlater. Reference nuneral

116

codes and the |ike. Referenge-nuneral 117 denotes a bit map

| east one page which was devel oped intd a

bit map pattern with reference to the font ROM 116 on the basis of the

char act er

codes or the like stored in the page buffer 10 115 is stored in

a

the bit map 117 ef erence nuneral 119 indicates a printer interface
E%ﬁ$€%¥rt%@bP§%gFP§Ee bet ween the printing section 104 and the

section ko
CPU 111 or

10

15

20

t he |ike[1] In the above embodiment, the printing dot

density has been selected in dependence on English oxr
Japanese and the printing has been executed at the
selected density. However, the dot density can be also
switched in accordance with the occupation ratio in one
page. Or, those factors can be also distinguisheq by an
arbitrary code system irrespecti%e of the special
character code system of English or Japanese. On the
other hand, although the above embodiment has been
described with respect to the case of characters, the
invention is not limited to such .a case. The invention
can be also applied to .the case of recording ordinary
images, figures, or the like. . |

[IX] In the above embodiméﬁﬁ, the printing dot
density has been switched between two kinds by the
character code system. Howe&er, a few kinds of printing
dot densities can be also distinguished by a few kinds
of character code systems.

{III] In the above embodiment, the number of
character system to be distinguished has been set to
each one system. However, as a set of a few kinds of
character code systems, the printing dot density can be
aléo distinguished between groups of the character
code systems.

In the above item [IXIXI], it is also possible to

—

correspond to a few kinds of printing dot densities by a
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Ref erence nuneral 118 represents a clock generator to 15 generate inmage

cl ocks.- corresponding to the dot density in the printing 'section 104. The
printer interface section 119 serially outputs print data to the printing
section 104 synchronously with the i+apg® €l ocks. The printing section 104
corresponds to the recording section 20 to actually execute the recording
in the printer 100. A nechanism section and the like of the recording
systemare included in the recording section. The operation in the above
construction will now be described. Wien print data is sent fromthe host
25 conpuk er few1 griougss i nput through the host interface section 114 and the

fact that the data has been input is infornmed to the CPU 111. Thus, each
time the data is In the embodiment, the printing dot density has

been recognized on a page unit basis. However, it can
be also discriminated on a unit basis of one job or a
5 few jobs. |
(IV] Although the explanation'has been made
for only the character codes, in addition to this,
the printing dot density can be also switched
and the printing is executed in accordance with the
10 command system such as ISO, DIABLO, EBCDIC, shift JIS,
or. the like, the command system such as a VDM as a
command system of the vector. expression, the program of
a page description language, or the like.
[Vl Aalthough the description has been made with
15 Yrespect to only the font of the doéiconstruction, data
can be also developed in the bit map memory by using an
outline font of the vector. expression.
For instance, in the case of a laser beam printer,
the changing process of the dot density in the printing
90 Section can be realkized by changihg the period of image
clocks, changing the scanning speed or scanﬁing period
of a laser beam, or changing the conveyiﬁg speed (pitch)
or the like of a fééording papex. In the case of a
serial printer or the like, the dot density change can
95 be realized by changing the scanning pitch (speed) of a
serial head and the conveying .pitch of a recording paper.

* —

As described above, according to the embodiment,
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This is the replacement sheet 8 received, the CPU 111 transfers the data
to the'page buffer 115 and stores. In parallel with the above process, the
commands or data stored in the page buffer 115 are sequentially read out.

I n accordance with the 5 command, the jg nd of character and the font, the
nunber of characters, the character pitch, and the like to be selected are
interpreted, and the pagé edition is executed in an area 115a in the page
buffer 115. The code data which was read out of the area

1 there is an advantage such that by automatically
switching the printing dot density and printing in
accordance with the command system or character code
system in the print data, the printing can be performed

5 at the necessary optimum printing dot density in
correspondence to the characteristics éf each character
without the aid of an operator.

On the other hand, the .printing can be executed
at the optimum dot density by using the character font

10 of the conventional printing apparatué of a fixed
printing dot density without changing the character font.

As described above, according to the ih%ention,

h there is an advantage such that the-dét density upon
recording can be changed to the optimum density in

15. correspondence to the .code system for recording.

A preferred embodiment of the preéent invention
will now be described in detail hereinbelow with reference
to the drawings.

[Description of the Printer (Figs. 4 and 5)]

20 Fig. 4 is a block diagram showing a schematic
construction of the printer 100 in the embodiment, in
which the same parts and components as those shown in
Fig. 1 are aesigndted by the same reference numerals.

Reference numeral 10l denotes a host computer

o5 for outputting character codes and various control codes

to the printer 100 in the embodiment and inétructing

P—

the printing. The code which is output from the host
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10 115 is devel oped into a bit map by referring to the pattern data in the
font ROM 116 and is developed as a pattern into the bit map nenory 117.
When the print data of a predeterm ned anount, for instance, one page is
devel oped into the bit pattern, the_iqﬁge_clocks 15 which are generated
fromthe clock generator 118 are set onh'the basis of the present dot -
density stored in the DDS nenory area and the printing dot density is
designated in the printing section 104. The bit pattern data is output to
the printing section 104 and the inage 20 infornmation which was devel oped
into a dot pRIdRiter SLOX i Herhdddethé heodet if€osinhy idesiofhaiangaesmmand is
I nput to the printing section 104, the internal nobde of
or the like, information to indicate the size (for
instance, the point number), type style, and the like of
such a character; and the like.
5 _ A construction of the printer 100 will be
described hereinbelow.
Reference numeral 103 denoteé the controller of
v the printer 100 and 104 indicates the printing section
to actually execute the printing operation. The
10 printing dot density can ‘be changed by a command which
is output from the controller 103 and the printing can
be performed at a different dot density.. Reference
numeral 111 indicates the CPU to control the whole
printer 100. The CPU 111 outputs various control
15 signals onto the bus 120 and controls each section,
which will be explained hereinlater, in accordance with
the control programs or various data stored in the ROM
112. Reference numeral 112 denotes the program ROM in
which the control programs of the CPU 11l and ﬁarious
20 kinds of data and the like are stored. Reference
numeral 113 indicates the RAM which is used as a work
area of the CPU 111l. The RAM 113 temporarily stores
various data. The present printing dot density in the
printing section 104 is stored in the DDS (Dot Density)
95 memory area as a value of, for instance, dpi (the number
of dots per inch).

PR

Reference numeral 114 indicates the host
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t he prfnting section 104 is set so as to change the 25 printing dot density
to-the designated density. After that, the printing is perfornmed at the
designated printing dot density. 91 The printing control is
executed in a manner such that the CRU1Bl -outputs a control signal to the
printing section 104 through the printer interface section 119 and a signal
IS input/output to/fromthe 5 printing section 104. Wen a horizontal
sync signal is received fromthe printing section 104, the print
| 1 interface section to execute the input/output control of
various data between the host computer 101 and ihe
printer 100. Reference numeral 115 represents the page
buffer to store thelinput print data. The page buffer
5 115 is also used for a page edition, which will be
explained later. Reference numeral 116 indicates the
font ROM to store dot pattern information corresponding
to the character codes and the like. Reference numeral
117 denotes the bit map memory. The image information
10 of at least one page which was developed into a bit mép
pattern with reference to.the font ROM 116 on the basis
of the character codes or the like stored in the page
_bufferllls is stored in the bit map memory 117.
Reference numeral 119 denotes the printer
15 interface section to control the iﬁéerface between the
printing section 104 and the controller 103. Reference
numeral 118 denotes the clock generator to éenerate
L image clocks in correspondence to the dot density in the
printing section 104. The printer interface section 119
20 serially outputs the print data to the printing sectioh
104 synchfonously with the image clocks. The printing
section 104 correséonds'to the recording section to
actually execute the recording by the printer 100. A
mechanism section and the like of the recording system
25 are included in the recording section. A few kinds of

dot densities can be set by an instruction from the

controller 103 and the recording can be executed.
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data is sent as video data to the printing section 104 synchronously wth
the i mage cl ocks which are generated fromthe cl ock generator 118. The
print data is 10 transferred fromthe bit map nenory 117 to the printer
interface section 119. The printer #ntorface section 119 converts the
parallel data into the serial data and the video data is forned. The
fundanent al out putting operation has been 15 described above. A changing
process of a dot density as a feature of the enbodinent will now be

descri bgd her ei nbel guke PRALECHUABLYL 2912 ebibticd M ammber s¥ptasalion will
now be made with respect to the case where the 20 printing is executed
while changiny dperPebht &8l SAktruct through the inputting section
121 whether the program in the ROM 112 is executed or
either one of the emulation prograﬁs A and B is selected
5 and executed or the like. Reference numeral 122 dendtes
a built-in ROM in which the emulation'ﬁrogram B is stored;
123 indicates a detachable external connecting memory
which is connected to the controller 103 by a connector
or the like and in which the emulation program A is
10 stored; and 120 the system bus to connect each section
mentioned above as shown in the diagram and to transmit
an address signal, a data signal, and ﬁarious control
2N signals.
The operation of the aboﬁe construction will
15 now be described. When print data ‘is sent from the host-
computer 101, it is input through the host interface
section 114. The fact that the data has been input is
informed to the CPU 111. Due to this, each time the
-data is receiﬁed, the CPU 111 fransfers and stores the
20 ‘data into the page buffer 115. In parallel with the
above ﬁrocesses, the commands or data stored in the page
buffer 115 are sequentially read out, the kind of
character and the font, the number of characters, the
size of character, the interval, and the like to be
95 selected are interpreted in accordance with the command,
and the page edition is executed in the area 1ll5a in-

papm————

the page buffer 115 by a predetermined format.
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density in accordance with the Engl i sh and Japanese character code systens.
It-is now assuned that the character code systemof certain English is set
to A and the character 25 code system of Japanese is set to B. On the other
hand, since the nunber of character fonig -of the English character code
systemis small, the printing dot density - 10 - is set to a (for -

I nstance, 300 dpi) and the printing is executed. In the case of the
Japanese character code system since the nunber of kinds of characters

1 The code data stored in the area 1l5a is
developed into a bit map with reference to the pattern
data in the font ROM 116 on the basis of the information
of the printing position, pitch, type style, size, and

5 the like. The bit map is developed as a bit map pattern
into the bit map memory 117. When the print data of a
predetermined amount, for instance, one page is developed
into a bit pattern, the clock generator 118 sets the
image clocks on the basis of the present dot density

10 stored in the DDS memory area and designates the
printing dot density into the printing section 104.

A print start instruction and a &ertical sync signal
are output to the printing section 104.
When the vertical sync signal is input, the

15 printing section 104 generaﬁes a hdfizontal sync signal
by the printing mechanism in the printing section 104
and outputs to the printer interface section 119. The

o printer interface section 119 reads out the bit image

data from the bit map memory ll17 synchronously with

20 the horizontal sync signal and conQerts into the serial
signal and outputs as the video signal to the printing
section 104. The printing section 104 receives the
video signal and prinps by scanning, for instance, a
laser beam or the like. In the case where the control

25 program stored in the ROM 112 or either one of the
emulation programs A and B was selected, the aboﬁe—

-

described printing operation is controlled in accordance
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such as Chinese characters or the like is large, the 5 printing dot
density is set to [err] (for exanple, 240 dpi) and the printing is
performed. There is a relation of [err] and such a relation is general in
such a kind of printing apparatus whicjy has already been known. In the
enbodi nent, before the outputting 10 operation to the printing section™04
nmentioned above, the printing command or print data stored in the page
buffer 115 is read out by the CPU 111. The page edition is executed in the
page buffer 115a on the basis of the command. At this time, a check is made
to see iff twethSthemseicdied esgletion pregramct er code system B, that is,
the Japanese character code or the character code of Japanese exists in the
rel evant page or noWhen a dot density designation command is input,

the printing section 104 sets the internal conditions of

the printing section 104 so as to change the printing

5 dot density to the désignated dot density. After that,
the printing is executed at the designated printing dot
density.
The fundamental printing operation has been
described above. Changing processes of the dot density
10 as a feature of the embodiment will now be described

hexreinbelow.

. In the embodiment, it is now assumed that the
emulation programs A and B are connected and both of the
emulation programs differ from the command systems stored

15 in the ROM 112.

When a power source .is turned on or a reset
command is input from the inputting section 121, the CPU
111 initializes the system on the basis of the program
in the ROM 112. At this time, it is recognized that the

20 emulation program has been connected-by refer:ing to
the ID written in a special address of the emulation
program A (in the case where the auxiliary memory is
connected) through the system bus 120.
When the execution of the emulation program
295 Al23 is indicated from the inputting section 121, on the

__basis of the ID of the emulation program A, the printing

dot density is read and a dot density changing command is
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If the character code system B does not exist in the rel evant page, an
Instruetion is nade to the 20 printing section 104 so as to print at the
printing dot density a. The character font, character pitch, and the |ike
are selected so as to output a charactep at the character size designated
by the command and at the dot density indicated and are devel oped into the
bit map 25 nenory 117. On the other hand, if the command to designate the
code system B of Japanese or the character code of Japanese exists, in
order to print at the printing dot
1 output to the printing section 104 so as to change- the
printing dot density to the designated dot density
through the printer interface section 118. At the same
time, the clock rate of the clock generator 119 is
5 changed so as to output the image clocks corresponding
to the érinting dot density in the printing section 104.
After that, the control is shifted from the program in
.- the ROM 112 to the emulation program Al23 and the printing
process is executed.
10 If information to indicate the priﬂting dot
density does not exist in the emulation program, a
table to store the printing dot density corresponding to
the emulation printer is preﬁiously storgd in the ROM
112 and the printing dot density is instructed with
15 reference to the table." a
On the other hand, in the case where the
emulation program Al23 is not connected to the outside
or the execution of the emulation program Bl22 was
instructed from the inputting section 121, the printing
90 dot density corresponding to thé emulation program is
also similarly changed.
Fig. 5 is a flowchart showing the printing
process in the embbdiﬁent. The control program to
execute the printing process is stored in the ROM 112.
25 The printing process is started by turning on
the power source of the apparatus, inputting a reset

PR——

command from the inputting section 121, or the like.
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density [éerr], the character font and character pitch are selected so as to
output the character at the size designated by the command and at the dot
density [err] and 5 are developed into the bit map nenory 117. Upon
printing, as nmentioned above, the pri2BifAg dot density of the printing
section 104 is switched to the dot density [err] or [err] and the prinmting
Is executed. Fig. 2 is a flowhart show ng the printing 10 processes in the
‘enbodi ment. The contr ol progran1to execute the printing processes is stored
in the ROM 112. In Fig. 2, steps Sl to, S7 show one step in the printing
processés SiIie p’égeSt‘FE fhos® Phetksigsmeds ke #eso lﬁertfb@r RREBYEPR or

the data in other e of 15 the data i t he ,sane pa he processes in
t he above é)ih at{on programahas Qeen lnstru%t%% b tﬂ%

inputting section 121 or not. If NO, step S2 follows
and the control program stored in the ROM 112 is executed.
5 If the execution of the emulation program has
been instructed, step S3 follows and a check is made to
see if the execution of the auxiliary memory 123
(emulation program A) has been instructed from the
inputting section 121 or not. If the execution of the
10 emulation program B122 has been instructed, step S4
follows and the ID of the emulation program B (built-in
ROM) is read.
If the execution of the emulation program A in
the auxiliary memory 123 has been instructed in sﬁep S3,
15 step S5 follows and a check is made to see if the
auxiliary memory is connected or not. If NO, step S2
follows and. the control program in the ROM 112 is
executed. Under the control of the control program,
the processes to display the absence of the auxiliary
20 memory and the like are executed.

If the auxiliary memory is connected in step S5,
step S6 follows and the ID of the emulation program Al23
in the éuxiliary memory is input. Then, step S7 follows
and a check is made to see if the printing dot'density of

25 the emulation program A or B has been designated or not
on the basis of the ID information which was read in step

’ ——

S4 or S5. If the printing dot density has been designated,
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steps can be also executed in parallel. In step S1, the print data fromthe
hest ceonputer 101 is received by the host interface section 114. In step
S2, the data received in step S1 is stored 20 into the page buffer 115..1n
step S3, the data in the page buffer-13% stored in step S2 is read out by
the CPU 111 and the conmand or data is interpreted and the page editiomis
executed. After conpletion of the edition of one page, step $4 follows and
a check is made to see if 25 the command to designate the character code
system B (of Japanese) or the character code_exists in _the page or_not. If

the charhct &tepds8 SKRIoWs apksthptdekjdensity is read and stored
' into the DDS memory area in the RAM 113. If the

information to indicate the dof density does not exist
in-the‘emulation program, step S9 follows and the print-

5 ing dot density is determined with reference to the
table (not shown) stored in the ROM llé.

When the printing dot density is determinéd,
step S10 follows and the dot density information is
output to the printing section i04 through the printer

10 interface section 119 on the basis of .the dot density
information stored in the DDS ﬁemory area in the RAM 113.
Due to this, the printing dot density of the printing
section 104 is changed to the indicated value. Then,
step Slllfollows and an instruction signal to change the
15 clock rate is output to the clock éénerator 118. Thus,
the image clocks according to the printing dot density
which was set in the printing section 104 are supplied
' to the printer interface section 119. The subsequent
printing processes are executed synchronously with the
90 1image clocks. 1In step S12, the emulation program
indicated is executed and the processing routine is
finished.
Since the printing is performed at the printing
dot density correspopding to the emulation program which
‘95 1s executed, there is an advantage éubh that the printing
procésses can be also executed by'using the emulation

P

program of a different printing dot density.
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- 12 - 1 step S5 follows. If NO, step S8 follows. In step S5, in order to
print -at the dot density a, or in step S8, in order to print at the dot
density [err], the character dot data is developed into the 5 bit nmap
menory 117 so as to print at the size,agharacter style, pitch, and font

ki nd which were requested by the command.. fromthe host conputer 101 and
at each dot density. At the sane tinme, the value in the DDS nenory area is
al so updated into the | atest dot density. 10 In steps S6 and S9,

the dot density is switched to the correspondlnf dot denS|t err] or
[err]. Such a switcAPnEhe sheyve smhoibingit dendtt 9 Eheces &d by

changing programs have been executed from the inputting section
121. However, it is also possible to construct in a
manner such that the priorities are provided for the

5 auxiliary memories and when the auxiliary memory is
connecﬁed, its emulation program is executed.

Although the embodiment has been describéd with
respect to the case of the emulation programs, the
invention is not limited to such a case but even in the

10 case of the control program corresponding to other
command system, it can be also similarly executed.

As described ;bove, according to the embodiment,
by recognizing the external or internal.emulation
programs or the like and automatically switching the

15 printing dot density to the densitiés designated by the
programs, the optimum printing dot densities can be set
and the printing can be executed without the aid of the
operatox for the control programs corresponding to Qarious
"emulation programs or other command systems.

20 Thus, all of the emulation programs or the like
which cann&t be executed because of the difference of
the aot density in the printing section can be used.

As described abo&e, according to the invention,
since the recording dot density can be automatically

"925 changed in correspondence to the optimum recording dot

hgfnsity suitable for the control program such as an

emulation program or the like, there is an advantage

e
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the clock rate of the clock generator 118 or by outputting the dot density
i-nformation to the printing 15 section 104. 1In step S7, the printing dot
density is output to the printing section 104 and the printing is
performed. As described above, in the gbodi nent, by discrimnating the
code systemto be used on the basis 20 of the printing comand or print
data or the like fromthe host conputer 101, the English output and
Japanese output can be automatically printed at different dot densities. A
nmet hod of actually designating the character codes of English and Japanese
wi || now be sthedc tihagd th25 disenable gtate i tha@regbtamvexgcrhéosode
system of the command system | SO

or the incorrect recording due to the difference of the

recording dot density can be avoided.’

10

15

20

25
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In Fig. 3, the nunerical values witten in the 13 -
denet e~ val ues of upper three bits of the 7-bit code and the nunerlca
values witten at the left edge portion denote Iowemmﬁﬁuﬂ ° 7 bi t
code. On the other hand, in the diagragy the bl ock | ﬁi rane
denotes the character code system for each code and
character code systens such as USA, JIS, and the |ike are prOV|ded The
nunerical values witten out of the bold frame indicate codes which are
used for commands. The sw tching anong the character

1 CLAIMS

1. An output apparatus for receiving code
information and developing into a'bit map and recording,
comprising:

5 developing means for deﬁeloping the code
information into the image information.of a bit pattern
form;

recording means which can record the image
information onto a recording medium and can recoxrd an

10 image which is formed onto the recording medium while
changing a dqt density of said image; and

changing means for chahging the dot densify of
the recording means in correspondence to the code system
designated by the code information.

15 _

2. An outpﬁt'apparatus for recei%ing code informa-
tion and developing into a bit map and recording,
comprising:

| developing means for developing said code

20 "information into image information of a bit pattern form;

recording means which can receive the.image
information and record onto a recording medium and can
record an image which is formed onto the recording
medium while changing a recording dot density of said

25 image; and

changing means for changing the recording dot

* ———

density by the recording means in correspondence to a

e
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10 code Sysfens is indicated by the data subsequent to an escape command
"ESC'. The subsequent code which continues after the data I-s intéerpreted as
a character code system which was desi gnat ed therébsﬂ&aﬂhﬁB&ﬁdgmﬁMﬁtenB

for instance,

paralle

ASCl |,

UK, JIS, and the |ike can be I n
with the above data, if the data indicati e code
conti nues after the "ESC' command, it is assuned tha a har act er

has been designated. The subsequent data is interpreted as a 2- byt e code
and the character code system B of Chi2®se 20 character is selected. As

ment i oned above,
system for Engli wwr%m R tPECERtERL | Ag Eﬁﬁo’é‘élﬁgecHFBHeﬁﬁ t By

opt i mum

10

15

20

25

a check is made to see if the code systemis set as a code

using the recording means.

3.

An output apparatus in which code information is

developed into image information of the bit pattern

form, the image information is recorded onto a

recording medium, and a dot density of an image which

is formed onto the recording medium is changed and the

image can be recorded, wherein the output 'apparatus

operates so as to change the dot density of the

recording means in correspondence to a code system

designated by the code information.

4.

An output apparatus for receiving code information

and developing into a bit map and recoxrding,

comprising: developing means for developing the code

information into the image information of the bit

pattern form; recording means which can receive the

image information and record onto a recording medium

and can record an image which is formed onto the

recording medium while changing a recording dot

density of the image; and changing means_ for changing

the recording dot density by the recording means in

correspondence to a control program to execute the

recording process by using the recording means.
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printing'doi density by the character'code—sysre*”VﬁTEﬁ‘ﬁg—fs i ncl uded in

the data fromthe host conputer 101 in aCC &gaé’BJeIhR desi gnat ed code

Engl i sh - 14 - 1 [ Anot her mgg

system for
enbodi nent,

density. However,

the printing dot density has be

English or Japanese and the printing has be
the dot density can be also switched in accordance with

n-the above
dependence on
the 5 selected

t he occupation ratio in one page. O, those factors can be al so
di stinguished by an - 29 -

-

5. Output apparatus in which code information 1is
developed into image information of a bit pattern
form, the imége information is input and recorded onto
a recording medium, and an image which is formed onto
the recording medium can be recorded while changing a
recording dot density of the image, wherein the
reeording dot density to record onto the recoxrding
medium can be changed in correspondence to a control

program to execute the recording process.
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arbitrary code systemirrespective of the special character_code system of

English or Japanese. On the 10 ot her hand, although the above enbodi nent
has been described with respect to the case of characters, -t lisiShecelidsiBa¢h Repla

not limted to such a case. The invention can be also applied ml qﬂlﬁmlﬂh

of recording ordinary inages, figures,1/c5 the like. 15
above enbodinent, the printing dot density has been switched bet

ds by the character c printing dot
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each one system However, as a set of a few kinds of character code

systens, the printing dot densi.ty can be al so distingui shed-between groups
of the character 25 code systens. In the above item[II1];, it is aI SO

possible to correspond to a few kinds of printing dot dendi n Replaced
15 - 1 few groups. In the embodi ment 5 rde printing dot de jm
recogni zed on a page unit basis. Howevér, it can be al so d

lajt basis of one job or a

FlG. 2
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A

5 fewjobs. [IV] Athough the explanation has been nmade for only the

character codes, in addition to this, the printing dot d | n _be al so

switched and the printing is executed in accordance mﬁth e 10 command

system such as 1SO, DIABLO EBCDIC, shift JIS, or the Iik ﬁﬁam@mmsd

system such as a VDM as a comrand sysgf of the vector expr

program of a page description | anguag /ﬁ%r the like. [V] N

description has been nade with 15 respect to only the font of the
struction, data can be al so developed in the bit map nenory by u3|ng an

outline font of the vector expression. For instance, in the case of a |aser

beam printer, '

FIG. 3
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t he cﬁahbihg process of the dot density in the printing 20 section canbe —
realized by changing the period of image clocks, changing the_scannin

speed or scanning period of a laser beam or changing the conV - Replaced
(pitch) or the like of a recording paper. |In the case of a serj ﬂ "I.
or the like, the dot density change can 25 be realized by chandii

scanning pitch (speed) of a serial heéﬁsand the conveying pitch of a

recordi ng paper. As described above, according to the enbodi nment, - 16 -
"there i s an advantage sugh that by automati cal
q-
. o (&)
— | =
\ —
b
=
=i
o
a.
D
f"""'-"_------‘-"‘\ ------ bl |
I 1
1 1)
o ! 8:.!'
o ! o har i
< - S|l gt
N ! <C < !
' M o =
: S =!
= < : o= Ol
S ! -t (>
® 23 b s :
< ! v N/ !
2O o 1
—= oC ! — 1
o, ] — 1
) o H o< '
(Y %m E 1
;\Hz > = !
' = <€ — L !
| <t —~ [¢ o |
. 4O = o — .
" D00 H
Sxx
> . -— !
1 KN t
\ l'_ V:%E !
1T []
= |w
Wy ;\ S | 2 @ == !
' o [an ) )
] © 1
] i
i < . ]
] ]
= NESE .
vy = rLe |w!
. ! &= =1
[F o)
M = -
-— l (IS RTE 1
= S 125 :
~ =2 o
\ 3 & o @ =
}_ 1
Sie = 1
=5 = :
—w [° e - '
J o owu !
I (=) > (=N :
1 N = — ' <O
} - 1 b O
] Ap—
S SN £ S :
o
- (e =
\ ui
'._
)
= o
=
OO
o ni b}




smﬁtching'tﬁe printing dot density and printing in accordance wﬁth t he

. command system or character code systemin the print data—thepr+ating—can—
be perforned 5 at the necessary optinmum printing dot density i,

n 1
correspondence to the characteristics of each character w tHRues" R BEeeec
an operator. On the other hand, the printing can be executei m J ﬂ * m
dot density by using the character fon&/go of the conventio o

apparatus of a fixed printing dot density wi thout changing the character
f!!t. As descri bed above, accordigﬁ' thefl nvention, there is an advantage
soCh that the dot density upon redofd8ng be changed to the opti num

density in 15 correspondence to the—esede~gystem for recording.
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A prefetréd enbodi-ment of the present invention will now be described in
det ai.t hereinbelow with reference to the drawi ngs. [Description of the
Pri‘itér (Figs. 4 and 5)] 20 Fig. 4 is a block diagram show ng a
schematie” construction of the printer 190 in the enbodiment, in which the
'ts and conponents as those shownn Fig. 1 are designated by the
reference nunerals. Reference nuneral 101 denotes a host conputer 25

r outputting character codes anf#BEERAGHs control codes to the printer 100
t he enbodi nent and instructing the printing. The code which is out put

fromthg host OUTPUT _APPARATUS

There is provided an output apparatus for
receiving code information and developing into a bit map
and recoxding, cdmprising: a doveloping circuit to

5 develop the code information intp image information
of a bit pattern form; a recording device which can
record the image information onto a recording medium and
caﬂ record an image which is formed onto the recording
medium while changing a dot density of the image; and a

10 . changing device to change the dot density of the recording
means in correspondence to the code system designated

. ' by the code information. The printing dot dénsity is

automatically changed to the dot density corresponding
to the print control program such as an emulation program

15 or the like, so that the characterézof different fonts
such as English and Japénese.can be automatically

printed at the optimum printing dot densities.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an output
apparatus for changing a dot density and recording into
a recording medium.

Related Background Art

Hitherto, as font pattern data which is output

to the printer, a plurality of kinds of font patterns

-are provided so as to cope with various character types,

and when .a character code to be'printed is input, the

- font pattern corresponding to the designated character

is read out of a font memory and pfihted. In such a
printer, the density of dots to be printed is generally
set to a fixed value. |
Among the above font pattefns, in the case of
the pattern data for English or European languages in
which the number of character types is small, they are
formed so as to be printed at a high quality by printing'
by using a printer of a high print dot densify. On the-
contrary, in the case of the pattern data for Japanese
in which Chinese characters (Kanji) or the like are
printed, singe the number of'characters is large, they

are set so as to be recorded at a relatiﬁely low

& comman

resolution because of a limitation due to a capacii-;y of
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nunmeral 111 indicates the CPU to control the whole printer 100. The CPU 111
outputs various control 15 signals onto the bus 120 and controls each
section, which will be explained hereinlater, in accordance with the
control prograns or various data stored in the ROM 112. Reference nuneral
112 denotes the program ROM i n which the cant+ol prograns of the CPU 111
and various 20 kinds of data and the |like are stored. Reference nuneral 113
i ndi cates the RAM which is used as a work area of the CPU 111. The RAM 113
tenporarily stores various data. The present printing dot density in the
printing section 104 is stored in the DDS (Dot Density) 25 nenory area as a
val ue of, fol imstfeomde RO¥pi (the nunber of dots per inch).

Therefore, to print both of an English or

European language and Japanese by the conventional
printer, since the dot density of the printer is

5 constant, it-is necessary to-prepare completely separate
printers only for use in Japanese or English or -European
language, - respectively. ' o | .

There are #arious application programs to print

by using such printers. 1In those pfograms, a special

10 printer control code is generated through a host computer
and the printing is executed. In such a kind of
printing apparatus, the printing by other control codes
is realized by a control program, that is, an emulation
program to print'by the other contrg; code of the

15 printing épparatus differentffrom"fﬁe-inherent printer
control code. Generally, since the emulation program is'
formed in correspondence to thefrecérding dot density
which is peculiar to the printing apparatus, the sizes
or positions of output images differ from desired size

20 oOr position in the application program depending on
the difference of the recording dot densities of the
printing apéaratuses, so that there is a problem such

that the normal printing cannot be executed.

o5 SUMMARY OF THE INVENTION

In consideration .of the above problems, it is

‘an object of the present invention to provide an output
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Ref erence nuneral 114 indicates the host - 18 - interface section to
execute the input/output control of various data between the host conputer
01 and the printer 100. Reference nuneral 115 represents the page buffer
to store the input print data. The page buffer 5 115 is also used for a
page edition, which will be explained | ateB. “Ref erence nuneral 116

I ndi cates the font ROMto store dot pattern information corresponding to

the character codes and the |ike. Reference numeral 117 denotes the bit map
menory. The inmage information ' :

1 apparatus of a recording control apparatus for receiving
code information and developing into a bit map and
recording, comprising de&eloping means for deﬁeloping
the code information into image information .of a bit

5 pattern form; recording means which can record the image
information onto a recording medium and can record an
image which is formed onto the recording medium while
changing a dot density of the image; and changing means
for changing the dot density .of the recording means in

10 correspondence to a. code system which was.designated
by the code information.

In consideration of the above problems, it is
another object of the invention to pro%iae an output
apparatus of recording means in which code information

15 is developed into image jinformation Qf the bit pattern
form, the image information is recorded onto a recording
medium, aﬁd a dot density of an image which is formed
onto the recording medium is changed and the image can
be recorded, wherein the output apparatusloperates'so

20 as to change the dot density of the recording means .in
correspondence to a code system designated by the code
informatioﬁ.

The presenf invention is‘ma&e in consi@gration
of the above conventional example and it is still another

25 object of the invention to proﬁide an output apparatus

_in which a recording dot density can be automatically

changed to the recording dot density corresponding to

This is the replacement éheet

Daue: -5 DEC WI6



10 of at |east one page which was developed into a bit map pattern with-
reference to the font ROM 116 on the basis of the character codes or the
i ke stored in the page buffer 115 is stored in the bit map nenory 117.
Ref erence nuneral 119 denotes the printer 15 interface section to control
the interface between the printing secti-ong 104 and the controller 103.

Ref erence numeral 118 denotes the clock generator to generate image clocks
in correspondence to the dot density in the printing section 104. The
printer interface section 119 20 serially outputs the print data to the

printing sectl 10§Hdgnchr QREE ag#ghtgﬁbﬁnggeaﬁ|QﬁﬁiatIBﬁ Rirodiiapd

section 1041 cor ng section to actually execute the

recordi ng by tQﬁ: q,_rﬂgtﬂkelooo A

In consideration of the above problems,. further
another object of the inﬁention is to pro&ide an output
5 apparatus of a recording contfol appar;tus for receiving.
code information and developing into a bit map and
recording, comprising: developing means for develaping
the code information into the image information -of the
bit pattern form; recording means which can receive the
10 image information and record onto a recording medium
and can recora an image which is formed -onto the
" recording medium while changing a recording dot density
of the image; and changing means for changing the
recordiné dot dehsity by the recordipg'means in corre-
15 spondence to a control program to é;écute the recording
process by using the recording means.

In consideration of the above problems, further
another object of the invention is to proiide-an output
apparatus in which code information is de&eloped into

20 image information of a bit pattern form, the image
information is input and recorded onto a recording
_medium, and an image which is formed onto the recording
ﬁedium can ﬁg recofded~wﬁile changing a recording dot
: density.of the imaée, whéréin the recording dot density
95 to record onto the recording medium can be-changed in
_ correspondence to a control program to execute the

recording process.
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mechani sm section and the |ike of the recording system 25 are included in
the recording section. A few kinds of dot densities can be set by an
iznstruction fromthe controller 103 and the recordi ng can be execut ed. -
19 - Reference nuneral 121 denotes an input section. The operator can
instruct through the inputting section 121 ghether the programin the ROV

© 112 is executed or either one of the ermulation prograns A and B is selected
5 and executed or the |like. Reference nuneral 122 denotes a built-in ROMin
whi ch the enul ation program B i s stored;

.1 ~ BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing a schematic
construction of a printer of an embodiment of the
inventionf

5 Fig. 2 is a flowchart showing printing processes
in a printer in the embodiment;

Fig. 3 is a diagram showing a .code system.of
the ISO code;

fig. 4 is a block diagram showing .a schematic

10 construction of a printer of an émbodiment; and
Fig. 5 is a flowchart showing printing processes

in the printer of the embodiment.

DETAILED DESCRIPTION OF THE PREFERREP EMBODIMENTS
15 A preferred embodiment of ﬁﬁe present inﬁeﬁtion
will be described in detail hereinbelow with reference
to .the dréwings.
[Description of a printer.(Figs. 1 and 2)]
Fig. 1 is a block diagram showing a schemaﬁic'
o0 construction of a printer 100:of an embodiment.
Referencé numeral 101 denotes a host computer.
The host computer 101 outputs a character code and
various control cédes to the printer 100 of the embodimeqt'
and indicates the printing. The code which is output
95 from the host computer 101 includes code information
__such as a character or the like, information to indicate
the size (for example, a point number), type style, and
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123 indicates a detachabl e external connecting nenory which is connected to
the controller 103 by a connector or the like and in which the enulation
program A is 10 stored; and 120 the system bus to connect each section
nment { oned above as shown in the diagramand to transmt an address signal,
a data signal, and various control signalsg Ihe operation of the above
construction will 15 now be described. Wen print data is sent fromthe
host conputer 101, it is input through the host interface section 114. The
fact that the data has been input is informed to the CPU 111. Due to this,

each tine the data | s recelved t he 111 transfers and stores the 20
data into tHe pERe bFecthedeo frnaﬁgcgkke Kch the

A construction of the printer 100 will now be
described hereinbelow.
Reference numeral 103 denotes a controller of
5 the printer 100 and 104 indicates a printing section to
actually execute the printing operation. The printing
section 104 can print at a different dot denéity while
changing the printing dot density by a command which is
output from the controller 103. Reference numeral 111
10 denotes a CPU to control the whole printer iOO. The CPU
outputs various control signals onto a bus 120 in
accordance-with confrol programs (for instance, Fig. 2) .
stored in an ROM 112 and various kinds of data, thereby
controlling each section, which will be explained
15 here1nlater.~ Reference numeral-llé:denotes the program
ROM in which the control programs of the CPU 111, various
kindé of data, anq the like are stored. Reference numeral
113 denotes an RAM which is used as a work area of the
CPU 111. -Various kinds of data are temporarily stored
90 Ainto the RAM 113. The present printing dot density in
the printing section 104 is stored by, for instance,
dpi (the number of dots per inch) in é DDS (Dot Density)
memory .area. '
Reference numeraiill4 denotes a host interface
25 section to execute the input and output controls of
’_zgrious data between the host compuﬁer 101 and the

printer 100. Reference numeral 115 indicates a page
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aBove processes, the commands or data stored in the page buffer 115 are
sequentially read out, the kind of character and the font, the nunber of
characters, the size of character, the interval, and the like to be 25
selected are interpreted in accordance wi-th the command, and the page
edition is executed in the area 115a in tng page buffer 115 by a
predeterm ned fornmat. - 20 - The code data stored in the area 1ll15a is
developed into a bit map with reference to the pattern data |n the font ROM
116 on the basis of the information
1 buffer to store input print data. The page buffer 115
is also used for a page edition, which will be explained
hereinlater. Reference numeral 116 denotes a font ROM.
to store dot pattern information in correspondence to
5 character codes and the like. Reference -numeral 117
denotes a bit map memory. Imege information of at least
one page which was developed into a bit map pattezn with
reference to the font ROM.116 on the basis éf the
character codes or. the like stored in the page buffer.
10 115lis stored in the bit map memory 117.

Reference numeral 119 indicates a printer
interface section to control the interface between the
printing section 104 and the CPU 111 or the like.
Reference numeral 118 represents a clock generator to

15 generate image clocks correspondlng to the dot den51ty
in the printing section 104. The. printer interface
section 119 serially outputs print data to the printing
section 104 synchronously with the image clocks. The
printing section 104 corresponds to the recording section
90 to actually execute the recording in the printer 100.
A mechanism section and the like of the recording system'
are included in the recording section.

The operarion in the above construction will

now be described. When print data is sent from the host
95 computer 101, it is input through the-host interface
.-section 114 and the fact that the data has been input
is informed to the CPU l11l1l. Thus, each time the data is
| This is the replacement sheet
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of the printing position, pitch, type style, size, and 5 the like. The bit
map i s developed as a bit map pattern into the bit map nmenory 117. Wen the
print data of a predeterm ned anount, for instance, one page is devel oped
into a bit. pattern, the clock generator 118 sets the image cl ocks on the
basis of the present dot density 10 stored 8 n-the DDS nenory area and
designates the printing dot density into the printing section 104. A print
start instruction and a vertical sync signal are output to the printing
section 104. Wen the vertical sync signal is input, the 15 printing

the. printingf SeEEPBIVESs SF GBI AR SHT it FrberactiecBtPen 116,
The buffer 115 and stores. In parallel with the above
process, the commands or data stored in the page-buffer
115 are sequentially read out. In accordance with the
5 command, the kind of character and the font, the number
of characters, the character pitch, and the like to be
selected are interpretéd, and the page edition is .-
executed in an area ll5a in the page buffer 115.
The code data which was read out of the area
10 115 is developed into a bit map by referring to the
pattern data in the font ROM 116 and is developed as a
pattern into the bit map memory 117. When the print
data of a predeterminéd amount, for instance, one page
is developed intb the bit pattern, the image clécks
15 which are generated from the clock'éénerator 118 are
set on the basis of the present dot density stored in
t+he DDS memory area énd the printing dot density is
designated in the printing section 104. The bit pattern
data is output to the printing section 104 and the image
20 information which was developed into a dot pattern is
printed.
When the dot density designating command‘is
'input to the prinfing section 104, the internal mode of
the printing section 104 is set so as to change the
25 printing dot density to the designatea density. After
__that, the printing is performed at -the designated
printing dot density. '
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printer interface section 119 reads out the bit inage data fromthe bit map
menory 117 synchronously with 20 the horizontal sync signal and converts
into the serial signal and outputs as the video signal to the printing
section 104. The printing section 104 receives the video signal and prints
by scanning, for instance, a | aser beamer ke like. In the case where the
control 25 programstored in the ROM 112 or either one of the enulation
prograns A and B was sel ected, the above- described printing operation is
controlled in accordance - 21 - '

1 " The printing control is executed in a manner
such that the CPU 11l outputs a control signal to the
printing seétion 104 through the printer interface
section 119 and a signal is input/output to/from the

5 printing section 104. When.a-horizontal sync signal
is received from the printing section 104, the print
data is sent as video data to the printing section-104
synchronously with the image clocks which are generated

' from the clock generator 118. The print data is

10 transferred from the bit map memory 117 to .the printer
interface section 119. The printer interface section
119 converts the parallel data into the serial data and
the video data-.is formed.

The fundamental outputting-operation.has been

15 described above. A changing proceés'of a dot density
as a feature of the embodiment will now be described
hereinbelow.

) _ - Particularly, as a general example, explanatién
will now be -made with respect to the case where the

20 printing is executed while changing the printing dot
density in accordance with the English and Japanese
.character code systems;

It is now ﬁssumed that the character éodé
system of certain English is set to A and the character

25 code system of Japaﬁese is set to B. On the other hand,

._Since the number of character fonts of the English _

character code system is small, the printing dot density

This is the replacement sheet

Date: & DEC 1336



with the selected emul ati on program Wen a dot density designati on conmand
I's input, the printing section 104 sets the internal conditions of the
printing section 104 so as to change the printing 5 dot density to the
desi gnated dot density. After that, the printing is executed at the
designated printing dot density. The fand@nmental printing operation has
been descri bed above. Changi ng processes of the dot density 10 as a feature
of the enbodinent will now be described hereinbelow. In the enbodinment, it
I's now assuned that the enul ation prograns A and B are connected and both

of the emulation proorams JEbleinbkoleh® s08HHY Wi Al QL8 ng
is executed. In the caée of the Japanese character
code system, since the number of kinds of characters
such as Chinese characters or the like is large, the
5 printing dot density is set to B (for example, 240 dpi)
and the printing is performed. There is a relation of
o > B and such a relation is general in such a kind of
printing apparatus which has already been known.
In the embodiment, before the outputting
10 operation to ﬁhe printing section 104 mentioned above,
the printing command or print data stored in_the page
.buffer 115 is read out by the CPU lll. The page edition
is executed in the page buffer 1ll5a on the basis of the
command. At this time, a check is made to see if the
15 command to designate the character'cbde system B, that
is, the Japanese character code or the character code
of Japanese exists in the relevant page or not.
.If the character code system B does not exist
in the relevant page, an instruction is made to the
20 printing section 104 so as.to print at the printing dot
density a. The character font, character pitch, and the
like are selected so as to output a character at the
character size deéignated by the command and at the dot
density indicated and are deQeloped into the bit map
25 memory 117.
o On the other hand, if the command to designate

the code system B of Japanese or the character code of

This is the replacement sheet

Date: -5 DEC 9%



15 i'n the ROM 112. \When a power source is turned on or a reset command is
I nput from-the inputting section 121, the CPU 111 initializes the system on
the basis of the programin the ROM 112. At this time, it is recognized
that the 20 enul ati on program has been connected by referring to the ID
witten in a special address of the emudajiona program A (in the case where
the auxiliary nmenory i's connected) through the system bus 120. Wen the
execution of the emulation program 25 A123 is indicated fromthe inputting
section 121, on the basis of the ID of the enul ation program A, the
printing do& density is read and a dot density changing command is
Japanese exists, in order to print at the printing dot
density B, the character font and character pitch are
selected so as to output the character at the size
designated'by the command and at the dot density B and
5 are developed into the bit map memory 117. Upon
printing, as mentioned above, the printing dot density
of the printing section 104 is switched to the dot-density
" or B and the printing is executed.
Fig. 2 is a flowchart showing the printing
10 processes in the embodiment. The control program to
execute the printing processeé is stored in the ROM 112.
In Fig. 2, steps S1 to S7 show one step in the
printing processes of one page. If those processes can
be also performed even for the data in other page or
15 the data in the same page, the proéesses in the above
steps can be also executed in parallel.
In step S1, the print data from the host
computer 101 is received by the host interface section
114. In step S2, the data received in step S1 is stored
20 into the page buffer 115. In step S§3, the data in the
page buffer 115 stored in step S2 is read out by the CPU
111 and the command or data is interpreted and the page
edition is executed. After completion of the edition of
- one page, step S4 follows and a check is made to see if
25 the command to designate the character code system B

',;iof Japanese) or the character code exists in the page

or not. If the character code system B does not ‘exist,
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22 - 1 output to the printing section 104 so as to change the printing dot
density to the designated dot density through the printer interface section
118. At the sanme time, the clock rate of the clock generator 119 is 5
changed so as to output the image clocks corresponding to the printing dot
density in the printing section 104. Afteryjjhat, the control is shifted
fromthe programin the ROM 112 to the enul ati on program Al23 and the
printing process is executed. 10 If information to indicate the
printing dot density does not exist in the enulation program a

1 step S5 follows. If NO, step S8 follows.

In step S5, in order to print at the dot
density o, or in step S8, in order to print at the dot
density B, the character dot data is deﬁeloped into the

5 bit map memory 117 so as to print at the size, character
style, pitch, and font kind which were.requested by the
command. from the host computer 101l- and at each dot
density. At the same time, the value in the DDS memory
.area is also updated into the latest dot dehsity.

10 In steps .S6 and S9, the dot density is switched
to the corresponding dot density o or B. Such a switching
process of the dot density is accomplished by changing

N the clock rate of the clock generator 118 or by
outputting the dot density information to the printing

15 section 104. In sﬁep S7, the prinéiﬁg dot depsity is
output to the printing section 104 and the printing is
performed.

As described above, in the embodiment, by
discrimiﬁating the code system to be used on the basis

o9 ©f the printing command or print data or the like from
the host computer 101, the English output and Japanese
output can be automatically printed at different dot
densitieé.' A method of actually designating the character -
codes of English and Japanese will now be described.

25 Fig. 3 is a diagram showing the code systém
of the command system ISO.

In Fig. 3, the numerical values written in the
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table to store the printing dot density corresponding to the enulation
printer is previously stored in the ROM 112 and the printing dot density is
isnstructed with 15 reference to the table. On the other hand, in the case
where the enulation program Al23 is not connected to the outside or the
execution of the enulation program B122_ instructed fromthe inputting
section 121, the printing 20 dot density corresponding to the emulation
programis also sinmlarly changed. Fig. 5 is a flowhart show ng the
printing process in the enbodiment. The control programto execute the
printing process is stored in the ROM 112. 25 The printing process

is started by tyfheR0s@lge denote values of upper three bits of the
7-bit code and the numerical values written at the left
edge.portion denote lower four bits of the 7-bit code.
'bn the other hand, in the diagram, the block in the bold

5 frame denotes the character code system for each code
and a few kinds of character code systems such as USA,
JIS, and the like are provided.. The numerical Qalues
written out of the bold frame indicate codes which are
used for commands. The switching among the character

10 code systems is indicated by the data subsequent to an
escape command "ESC". The subsequent code which continues
after the data is interpfeted'as a character code system
which was designated there. As the code systems, for
.instance, ASCII, UK, JIS, and the like can be mentioned.

15 In parallel with the abd%e:éata, if the data
indicative of the 2-byte code continues after the "ESC"
command, it is assumed that a Chinese character has been
designated. The subsequent data is interpreted as a
2-byte code and the character code system B of Chinese

o0 character is selected.

As meﬁtioned above, a check is made to see if
the code system is set as.a code system for English or
Jap;nese, and ghe.printinq can be eeruted at the optimum
printing dot density by the character code system which

95 is included in the data from the host computef 101 in
_ accordance with the designated code systeﬁ for English'
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t he power source of the apparatus, inputting a reset. command fromthe

I nputting section 121, or the like. This is the replacenent sheet - 23 -
1 First, in step S1, a check is nade to see if the execution of the

enul ati on program has been instructed by the inputting section 121 or not.
If NO step S2 follows and the control propfgamstored in the ROM 112 is
executed. 5 If the execution of the enul ati on program has been

i nstructed, step S3 follows and a check is made to see if the execution of
the auxiliary menmory 123

1 [Another Embodiment]

{I] In the above embodiment, the printing dot
density has been selected in dependence 6n English or
Japanese and the printing has been executed at the

5 selected density. However, the dot density can be also
switched in accordance with the occupation ratio in one
page. Or, those factors can be also distinguisheq by an
arbitrary code system irrespecti&e of the special
character code system of English or Japanese. On the

10 other hand, although the above embodiment has been
described with respect to the case of characters, the
invention is not limited to such.a case. The invention

h can be also applied to .the case of recording ordinary
images, figures, or the like. _

15 [II] In the above embodiméﬂf, the printing dot
density has been switched between two kinds by the
character code system. Howeﬁer, a few kinds of printing
dot densities can be also distingﬁished by a few kinds
of character code systems.

20 {IIX] In the above embodiment, the number of
charactef system to be diétinguished has been set to
each one system. However, as a set of a few kinds of
character code systems, the printing dot density can be
aléo distinguished between groups of the character

o5 <code systemé.

In the above item [IIX], it is also possiblg to.

correspond to a few kinds of printing dot densities by a
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(emul ation program A) has been instructed fromthe inputting section 121 or
not. If the execution of the 10 enul ati on program B122 has been instructed,
st'ep S4 follows and the ID of the ermulation programB (built-in ROV is
read. If the execution of the enulation program A in the auxiliary nmenory
123 has been instructed in step S3, 15 -st¥p €5 follows and a check is nmade
to see if the auxiliary nenory is connected or not. If NO step S2 follows
and the control programin the ROM 112 is executed. Under the control of
the control program the processes to display the absence of the auxiliary

20 nmenory and the |ike are executed. If the auxiliary nenory i s connected
in step 85,1 few groups.

In the embodiment, the printing dot density has
been recognized on a page unit.basis. However, it can
be also discriminated on a unit basis of one job or a
5 few jobs.
[1IVv] Although the explanation has been made
for only the character codes, in addition to this,
the printing dot density can be also switched
and the printing is executed in accordance with the
10 command system such as IS0, DIABLO, EBCDIC, shift JIS,
or. the like, the command system such as a VDM as a
command system of the vector. expression, the program of
a page deséription language, or the like.
[Vl Although the description has been made with
15 respect to only the font of the doéﬁconstruction, data
can be also developed in the bit map memory by using an
outline font of the vector expression.
For instance, in the case of a laser beam printer,
the changing process of the dot density in the printing
99 Section can be realized by changihg the period of image
clocks, changing the scanning speed or scanning period
of a laser beam, or changing the cbnveyiﬁg speed (pitch)
or the like of a fééording pgper. In the case of a
serial. printer or the like, the dot density change can
25' be realized by changing the scanning pitch (speed) of a
serial head and the conveying .pitch of a reéording paper.

As described above, according to the embodiment,
This is the replacement sheet
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s{ep S6 follows and the I D of the enulation program Al123 in the auxiliary

menory is input. Then, step S7 follows and a check is nade to see if the

printing dot density of 25 the enmul ation program A or B has been desi gnat ed
or-not on the basis of the ID information which was read in step S4 or S5.

If the printing dot density has been desi gnated, - 24 -1 step S8

follows and the dot density is read and™s €d into the DDS nenory area in

the RAM 113. |If the information to indicate the dot density does not exi st
in the enulation program step S9 follows and the print-

1 there is an advantage such that by automatically
switching the printing dot density and printing in
accordance with the command system or character code
system in the print data,'the printing can be performed

5 at the necessary optimum printing dot density in
correspondence to the characteristics 6f each character
without the aid of an operator.

On the other hand, the printing can be executed
at the optimum dot density by using the character font

10 of the conventional printing apparatus of a fixed
printing dot density without chénging the character font.

As described above, according to the iﬁ&ention,
there is an advantage such that the-dét density upon
recording can be changed to the optimum density in

15. correspondence to the .code system faf recording.

. A preferred embodiment of the preéent invention
will now be described in detail hereinbelow with reference
to the drawings. |
[Description of the Printer (Figs. 4 and 5)]

20 Fig. 4 is a block diagram showing a schematic
construction of the printer 100 in the embodiment, in
which the same parts and components as those shown in
Fig. 1 are Aesignéted by the same reference numerals.

Reference numeral 101 denotes a host computer
25 for outputting character codes and various control codes

to the printer 100 in the embodiment and instructing

the printing. The code which is dutput from the host
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5 1ing dot density is determned with reference to the table (not shown)
.stored in the ROM 112. \Wen the printing dot density is determ ned, step
S10 follows and the dot density information is output to the printing
section 104 through the printer 10 interface section 119 on the basis of
the dot density information stored in thg S_nmenory area in the RAM 113.
Due to this, the printing dot density of the printing section 104 is
changed to the indicated value. Then, step S11 follows and an instruction
signal to change the 15 <clock rate is output to the clock generator 118.
Thus, the inmage clocks according to the printing dot density which was set
in the printilng ceampater 1081 ainciugesi thet codee Infiarmation 9f Lhazactesn

119. The subsequent
or the like, information to indicate the size (for
instance, the point number), type style, and the like of
- such a character; and the like.
5 A construction of the printer 100 will be
described hereinbelow.

Reference numeral 103 denotes the controller of
the printer 100 and 104 indicates the printing section
to actgally execute the printing operation. The

10 printing dot demsity can ‘be qhanged by a command which
is output from the controller 103 and the printing can
be performed aﬁ a different dot density.. Reference
numeral 111 indicates the CPU to control the whole
printer 100. The CPU 111 outputs various control

15 signals onto the bus 120 and contrais each section,
which will be explained hefeinlater, in aécordance with
the control prograﬁs or various data stored in the ROM
112. Reference numeral 112 denotes the program ROM ‘in
which the control programs of the CPU 1lll and Garious

90 kinds of data and the like are stéred. Refereﬁce
numeral 113 indicates the RAM which is used as a work
area of the CPU 1ll1. The RAM 113 temporarily stores
various data. The presenﬁ printing dot density in the
printing section 104 is stored in the DDS (Dot Density)

25 memory area as a value of, for instance, dpi (the number

of dots per inch)

B e

Reference numeral 114 indicates the host
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printing processes are executed synchronously with the 20 i mage cl ocks. In
step S12, the enul ation programindicated is executed and the processing
routine is finished. Since the printing is performed at the printing dot
density corresponding to the enul ati on program which 25 is executed, there
I s an advantage such that the printing prot@gsses can be al so executed by
using the enul ation programof a different printing dot density. 25 - 1
In the above enbodinent, all of the enulation

1 interface section to execute the input/output control of
various data between the host computer 101 and the
printer 100. Reference numeral 115 represents the page
buffer to store the input print data. The page buffer

5 115 is also used for a page edition, which will be.
explained later. Reference numeral 116 indicates the
font ROM to store dot éattern information corresponding
to the character codes and the like. Reference numeral
117 denotes the bit map memory. The image information

10 of at least one page which was developed into a bit map
pattern with reference to.the font ROM 116 on the basis
of the character codes or the like stored in the page
_buffer 115 is stored in the bif map memory 1l17.

Reference numeral 119 denotes the printer

15 interface section to control the iﬁéerface between the
printing section 104 and the controller 103. Reference
numeral 118 denotes the clock Qenerator to generate
image clocks in correspondence to the dot density in the

"printing section 104. The printér interface section 119

20 serially outputs the print data to the printing section
104 synchronously with the image clocks. The printing
section 104 corresﬁonds to the recording section to
actually execute the recording by the printér 100. A
mechanism section and the like of the recording system

25 are included in the recording section. A few kinds of
dot densities can be set by an instruction from the

& e

controller 103 and the recording can be executed.
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prograns have been executed fromthe inputting section 121. However, it is
al so possible to construct in a manner such that the priorities are

provi ded for the 5 auxiliary nmenories and when the auxiliary nenory is
connected, its enulation programis executed. Although the enbodi nent has
been described with respect to the case_q{ the emul ati on prograns, the

I nvention is not limted to such a case but even in the 10 case of the
control program corresponding to other command system it can be al so
simlarly executed. As described above, according to the enbodi nent, by

it omat | carty swi t chi nESHRFSRS S RS TRE doEL CEREPERS: B REEHe ST EOR-
designated by &ne operator can instruct through the inputting section
121 whether the program in the ROM 112 is executed or
either one of the emulation programs A-and B is selected
5 and executed or the like. Reference numeral 122 denotes
a built-in ROM in which the emulation'program B is stored;
123 indicates a detachable external connecting menory
which is connected to the controller 103 by a connectdr
or the like and in which the emulation program A is
10 stored; and 120 the system bus to connect each section
mentioned above as shown in the diagram and to transmit
an address signal, a data signal, and various control
\ signals. '
The operation of the above construction will
15 now be described. When print data ‘is sent from the host-
computer 101, it is input through the host interface
section 114. The fact that the data has been input is
informed to the CPU 111. Due to this, each time the
-data is recei%ed, the CPU 111 transfers and stores the
90 data into the page buffer 115. In parallel with the
ébove processes, the commands or data stored in the page
buffer 115 are sequentially read out, the kind of
character and the font, the number of characters, £he
size of character, the interval, and the like to be
95 Selected are interpreted in accordance with the commard,
and the page edition is executed in the area 115a iq-:
the page buffer 115 by a predetermined format.
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prograns, the optinmum printing dot densities can be set and the printing
can be executed without the aid of the operator for the control prograns
corresponding to various erul ati on prograns or other command systens. 20
Thus, all of the emulation progranms or the |ike which cannot be executed
because of the difference of the dot densi2g +n the printing section can be
used. As described above, according to the invention, since the recording
dot density can be automatically 25 changed in correspondence to the

opti mum recordi ng dot density suitable for the control program such as an

emul ation pregram or thepjd kfoad NL€a' St8Pe89YANtRGCarea 115a is
developed into a bit map with reference to the pattern
data in the font ROM 116 on the basis of the information
of the printing position, pitch, type style, size, and

5 the like. The bit map is developed as a bit map pattern
into the bit map memory 117. When thé print data of a
predetermined amount, for instance, one page is developed
into a bit pattern, the clock generator 118 sets the
image clocks on the basis of the present dot density

10 stored in the DDS memory area and designates the
printing dot density into the printing section 104.
A print start instruction and a vertical sync signal
are output to the printing section 104.

When the vertical sync signal is input, the

15 printing section 104 generaﬁes a héfizontal sync signal
by the printing mechanism in the printing section 104
and outputs to the printer interface section 119. The
printer interface section 119 reads out the bit image
data from the bit map memory 117 synchronously with

990 the horizontal sync signal and converts into the serial
signalland outputs as the video signal to the printing
section 104. The printing section 104 receives the
video signal and prints by scanning, for instance, a
laser beam or the like. In the case where the control

25 program stored in the ROM 112 or either one of the;
emulation programs A and B was selected, the aboﬁe-

8

described printing operation is controlled in accordance
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- 26 - 1 such that the disenable state of the program execution or the
I ncorrect recording due to the difference of the recording dot density can

be avoided. 5 10 15 20 25 1. An output apparatus for receiving code
i nf or ma- : '

- 21 -

1 with the selected emulation program.

When a dot density designation command is input,
the printing section 104 sets the internal conditions of
the printing sécéion 104 so as to change the printing

5 dot density to the designated dot density. After that,
the printing is executed at the designated printing dot
density.

The fundamental printing operation has been
described above. Changing processes of the dot density

10 as a feature of the embodiment will now be described
hereinbelow.

In the embodiment, it is now assumed that the
emulation programs A and B are connected and both of the
emulation programs differ ffom the-cpmmand systems stored

15 in the ROM 112. '

When a power source -is turned on or a reset
command is input from.the inputting section 121, the CPU
111 initializes the system on the basis of the program
in the ROM 112. At this time, it is recognized that the

20 emulation program has been connected by referring to
the ID written in a special addresé of the emulation
program A (in the case where the auxiliary memory is
connected) througﬁ.the system bus 120. )

When the execution of the emulation program

95 Al23 is indicated from the inputting section 121, on the

__basis of the ID of the emulation program A, the printing

dot density is read and a dot density changing command is
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tion, converting the code information into abit map and recording, said
appar atus conprising: converting neans for converting the code infornma-
tFon into image information of a bit pattern form recording neans which
can record the image infor- mation on a recording nediumw th a change in
out put resolution of such inage; changiggzgpqns for changi ng out put
resolution with which said recording neanSrecords, in correspondence to a
code system designated by the code informa- tion; and nenory neans for
storing information indicating a current output resolution. 2. An output
apparatus for receiving code infornma-

1 output to the printing section 104 so as to change the
printing dot density to the designated dot density
through the printer interface section 118. At the same
time, the clock rate of the clock generator 119 is

5 changed so as to output the image clocks corresponding
to the printing dot density in the printing section 104.
After that, the control is shifted from ‘the program in
the ROM 112 to the emulation program Al23 and the printing
process is executed.

10 If information to indicate the printing dot
density does not exist in the emulation program, &
table to store the printing dot density corresponding to
the emulation printer is preﬁiously stored in the ROM
112 and the printing dot density is instructed with

15 reference to the table.-

On the other hand, in the case where the
emulation program Al23 is not .connected to the outside
or the execution of the emulation program Bl22 was
instructed from the inputting section 121, the printing

90 dot density corresponding to the emulation program is
also similarly changed.

Fig. 5 is a flowchart showing the printing
process in the emﬁodiﬁent. The control program to
execute the printing process is stored in the ROM 112.

25 The printing process is started by turning on

__the power source of the apparatus, inputting a reset.

command from the inputting section 121, or the like.
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tion, converting the code information into a bit map and recording, said
appar atus conprising: converting neans for converting the code infornma-
tion into imge information of a bit pattern form recordi ng neans which
can receive the image infor- mation and record the inmage information on a
re- cording nedium and which can recorg &3 i-mage on the recordi ng nmedi um
with a change in output resolution of such i mage; and changi ng nmeans for
changi ng out put resolution with which the recording neans records, in
correspon- dence to a control programto execute a recording process using

sai d recordi.ng neans. . An output apparatus co : .
lg First, gn step SR, a R ec %s made é% see if the execution

of the emulation program has been instructed by the
inputting section 121 or not. If NO, step S2 follows
and the control program stdred in the ROM 112 is executed.

5 If the execution of the emulation program has
been instructed, step S3 follows and a check is made to
see if the execution of the auxiliary memory 123
(emulation program A) has been instructed from the
inputting section 121 or not. If the execution of the

10 emulation program Bl22 has been instructed, step S4
follows and the ID of the emulation prbgram B (built-in
ROM) is read.

'If the execution of the emulation program A in

the auxiliary memory 123 has been instructed in sfep s3,
15 step S5 follows and a check is madé:£o see if the
auxiliary memory is connected or not. If NO, step S2
follows and the control program in the ROM 112 is
executed. Under the control of the control program,
the processes to display the absence of the auxiliary
20 memory and the like are executed.

If the auxiliary memory is connected in step S5,
step S6 follows and the iD of the emulation program Al23
in the auxiliary memory is input. Then, step S7 follows
and a check ié made to see if the printing dot density of

25 the emulation program A or B has been designated or not
on the basis of the ID information which was read in step

P

S4 or S5. If the printing dot density has been designated,
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designating neans for manually designating a desired enul ati on program on
the basis of which data is to be output; and determ ning neans for

determ ning an i nage out put resol ution corresponding to the desired

enul ati on program desi gnated via said designati ng neans. 4. An out put
apparatus conprising: determ ning neans fo ‘ﬁéiernining whi ch one of a
plurality of code systens is to be used for output- ting data; and control
means for changing an output resolution in response to a determ nation by
said determ ning neans; and * C L - M S *

1 step S8 follows and the dot density is read and stored
into the DDS memory area in the RAM 113. If the
information to indicate the dot density does not exist
in the epu1ation program, step S9 follows and the print-

5§ ing dot density is determined with reference to the
table (not shown) stored in the ROM 1lé.

When the printing dot density is determined,
step S10 follows and the dot density information is
output to the printing section 104 through the printer

10 interface section 119 on the-basis of .the dot density
information stored in the DDS memory area in the RAM 113,
Due to this, the printing dot density of the printing
section 104 is changed to the indicated value. Then,
step Sll_follows-and an instruction signal to change the

1s clock rate is output to the clock éénerator 118. Thusf
the image clocks according to the printing dot density
which was set in the printing section 104 are supplied
to the printer interface section 119. The subsequeq;
printing processes are executed synchronously with the

20 Aimage clocks. 1In step S12, the emulation program
indicated is executed and the processing routine is
finished.

Since the printing is performed at the printing
dot density corresponding to the emulation program which

95 1s executed, there is an advantage éuch that the printing

processes can be also executed by using the emuiatiqn

program of a different printing dot density.
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REPLACEMENT SHEET -28 - nenory nean for storing information indicating a
current output resolution. 5. An output apparatus conprising: determ ning
neans for determ ning which one of a plurality of enulation prograns is to
be used for outputting data; and control neans for changi ng an out put
resolution in response to a deterni natien2by—-sai d determ ni ng nmeans.

1 In the above embodiment, all of the emulation
programs have been executed from the inputting section
121. However, it'is also possible to construct in a
manner such that the priorities are provided for the

5 auxiliary memories and when the auxiliary memory is
connected, its emulation program is executed.

Although the embodiment has been described with
respect to the case of the emulation programs, the
invention is not limited to such a case but even in the

10 case of the control program corresponding to other
command system, it can be also similarly executed.

As describedl;bove, according to the embodiment,
by recognizing the external or internal emulation
programs or the like and automatically switching the

15 printing dot density to the densitiés designated by the
programs, the optimum printing dot densitiés can be set
and the printing can be executed withouf the aid of the
operator for the control programs corresponding to Garious
emulation programs or other command systems.

20 _ Thus, all of the emulation programs or the like
which cannét be executed because of the difference of
the aot density in.the printing section can be used.
| As described abo&e, according to the invention,
since the recording dot density can be automatically

25 changed in correspondence to the optimum recording dot

hggnsity suitable for the control program such as an
emulation program or the like, there is an advantage
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6. An apparatus according to claim1l or 2, wherein the code information
includes a character code, charac- ter size or character style. 7. An
apparatus according to claim1 or 2, further conprising neans for
controlling a character pitch in response to the code system 8. An
apparatus according to claim1l or 2, wherein said changi ng neans changes
the output resolution by a page unit. 9. -A@6apparatus according to claim1
or 2, wherein said changi ng neans changes the output resolution by a
predeterm ned job unit. 10. An apparatus according to claiml or 2, further
conprising nmeans for analyzing the code information '

1 such that the disenable state of the program execution
or the incorrect recording due to the difference of the

recording dot density can be avoided.

10

15

20

25
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for conversion thereof at -a tine during which the code information is beg
received. 11. An apparatus according to claim1l or 2, further conprising
méans for transferring the image data in parallel. 12. An apparatus
according to claimU. wherein the inmage datg transferred T@TEMMnRHeed _

converted to serial data by a printer infeffae. 13. An apm MMﬂﬂ(m ng
1] '

to claiml1l or 2, wherein said changi ng neans changes a peri
for image data. 14. An apparatus according to claiml or 2, whereln sal

changi ng nmeans changes a | aser scanni ng speed or scanni ng peri od. :
1 CLAIMS:

1. . An output apparatus for receiving code
information and developing into a bit map and recording,
_comprising:

5 developing means for deﬁeloping the code
information into the image information.of a bit pattern
form;

recording means which can record the image
information onto a recording medium and can record an

10 image which is formed onto the recording medium while
changing a dot density of said image; and

changing means for changing the dot densify of
the recording means in correspondence to the code system
designated by the code information.
15 |

2. An output apparatus for recei%ing code informa-
tion and developing into a bit map and recording,
compriéing:

developing means for developing said code
20 information into image information of a bit pattern form;
recording means which can recei%e the_image
information and record onto a recording medium and can
record an image which is formed onto the recording
medium while changing a recording dot density of said
25 image; and
changing means for changing the recofding dot

density by the recording means in correspondence to a

oy
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15. An apparatus according to claim1l or 2, wherein _said changing neans
changes a transportation speed of a recording sheet. 16. An apparatus

according to claim1l or 2, wherein said changing mean&hi 1 ﬁﬁng
pitch of a serial -29 - 17. An apparatus according t ,
wherein the code systemis represented by a page descri . 18.

An apparatus according to claim1 or 4, wherein the code system conprise a
group of commands for a '

- 28 -
control program to execute a recording process by

using the recording means.

3. An output apparatus in which code information is
5 developed into image information of the bit pattern
form, the image information is recorded onto a
recording medium, and a dot denéity of an image which
is formed onto the recording médiuﬁ is changed and'the
image can be recorded, wherein the outpuf apparatus
10 operates so as to change the dot density.qf the
recording means in correspondence to a code system

designated by the code information.

4. An output apparatus for receiving code information
15 and developing into a bit map and recording,
comprising: developing means for developing the code
information into the -image information of the bit
pattern form; recording means which can receive the
image information and record onto a recording medium
20 and can record an image which is formed onto the
recording medium while changing a recording dot
density of the image; and changing means for changing
the recording dot dehsity by the recording means in -
correspondence to a control program to execute the

25 recording process by using the recording means.
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¥

variety of printers. 19. An apparatus according to claiml1, 2, 3, 4 or 5,
further conprising neans for storing dot font data or vector font data
representing character data. 20. An apparatus according to claim2, wherein
the control programindicates an English | anguage code s?hi&m@GMsmwd aﬂse
| anguage code system 21. An apparatus according to clalm

control programis represented by a page description Iang

apparatus according to claim2, wherein the control progran1conpr|s

group of commands for a variety of printers. 23. An apparatus accordlng to
claim2, 3, or 5, further 29 -

5. Output apparatus in which code information is
developed into image information of a bit pattern
form, the imége information is input and recorded onto
a recording medium, and an image yhich is formed onto
5 the recording medium can be recorded while changing a
recording dot density of the image} whergin the
reéording dot density to record onto the recording
medium can be changed in correspondence to a control

program to execute the recording process.

_—

LT
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conprising menory means for storing information indi- cating a current

out put resolution. 24. An apparatus accurding to claim 23, wherein the
-nformation is represented in dots per inch. 25. An apparatus according to
claim 3, wherein the enulation programis inherently provided in said appa-
ratus. 26. An apparatus according to claLm3} -wherein an external nenory
for storing the enul ati on program can. be detachably attached to said
apparatus. 27. An apparatus accordirm)gégiéééfﬁs, wherein the enul ation
program corresponds to a page descrip An apparatus according to

claim3, wherein the enulation prqg;an1co rises a group of commands for
1 UT APPARATUS

There is provided an output apparatus for
receiving code information and developing into a bit map
and recording, cémprising: a doveloping circuit to

S develop the code information into image information
of a bit pattern form; a recoraing device which can
record the image information onto a recording medium and
caﬁ record an image which is formed onto the recording
medium while changing a dot density of the image; and a
10. changing device to change the dot density of the recording
means in correspondence to the code system designated
by the code information. The printing dot dénsity is
automatically changed to the dot density corresponding
to the print control program such as an emulation program
is or the like, so that the character;:of different fonts
such as English and Japanese can be automatically

printed at the optimum printing dot densities.

(Figure 1)

. 20
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a variety of printers. 29. An apparatus according to claim3, wherein said
determ ning neans determ nes the resolution by a page unit. - 30 - 30.
An apparatus according to claim3, wherein said determ ning nmeans

determ nes the resolution by a pre- determned job unit. 31. An apparatus
according to claim3, further com prising neans for analyzing data at a
time during which the data is being reqeived froma host conputer
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32. An apparatus according to claim3, further com prising nmeans for
transferring an inage data in parallel for output thereof. 33. An apparatus
according to claim 32, wherein the inage data transferred in parallel is
converted to serial data by a printer interface. 34. An apparatus according
to claim3, further com prising neans for storing resolution information
for a respective emulation program 35. An. apparatus according to claim 3,
wherein the enul ati on programincludes irgormation indicating a
correspondi ng resolution. 36. An apparatus according to claim3, wherein

. pror- ity is given to an emul ation programstored in an exter-
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L3

nal menory other than an enul ati on programinher- ently provided in said
apparatus. 37. An apparatus according to claim 3, wherein said emulation
program changes a period of a clock for e data. 38. An apparatus accordi ng
to claim3, wherein said enul ation program changes a | aser scanni ng speed
or scanning period. 39. An apparatus according to claim3, wherein said
emul‘ati on program changes a transportaign speed of a recording sheet. 40.
An apparatus according to claim3, wherein said control nmeans changes a
transportation speed of a re- cording sheet

FIG. 3
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41. An apparatus according to claim4, further com prising neans for
transferring inage data in parallel. 42. An apparatus according to claim
41, wherein the data transferred in parallel is converted to serial data by
a printer interface. 43. An apparatus according to claim4, wherein said
control neans changes the output resol,ution by a page unit. 44. An
apparatus according to claim4, - wherein said control neans changes the
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-31- 45. An apparatus according to claim4 or 5, wherein said control neans
changes a period of a clock for inmage data. 46. An apparatus according to
cllaim4 or 5, wherein said control means changes a | aser scanni ng speed or
scanni ng period. 47. An apparatus according to claim4 or 5, wherein said
emul ati on program changes a scanning pitch of a serial printer head or a
recording pitch of a recording sheet 48.5An apparatus according to claim4
or 5, wherein said control neans changes a scanning pitch of a seria
printer head or a recording pitch OWE%MEkCOKE;ng sheet

START

AUX MEM
INST%?CTED

NO

S4X ]

READ ID OF
BUILT-IN MEM

AUX MEM
CONNEPTED

ENTER ID OF AUX
MEM

P

NO
DOT DENSITY ?

SQﬂ\\ ! _ s
REFER TO TABLE | | REFER To0 DESIG- V/
IN ROM 112 NATED DOT DENSITY
- T -
- | P e
SEND THE DOT EXECUTE PROGRAM
DENSITY TO IN ROM 112
PRINTING SECTION
y — ST
CHANGE CLOCK RATE

2

S12
EXECUTE EMULATIONijF/f | |
PROGRAM This is the replacement sheet
- .

Date: - 5 DEC -‘9%



Woet7-S  Ifes

49. An out Ut nseipg,qctgrsﬁggqgw ngsgode | nforma- tion, ot
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converting|ihe,, cig)é{ nFQ ?qat,g, o&l, i ecp Jiel i mage i nf «_p/

patternf01 \g’lf( o he nfpy-rratlon n-a [
wher ei n sai f\ﬁ cordihgP ey ""'C‘br?djr“i”s S the step of ?? g e | <
resol ution SN ch f'f'% mag‘é’ﬂ Bibrmmt) on is to HeH &C6YHd, rn “Eorr & 1“’
spondence t e 64 S -desi-gnat-ed--by| t he code 50. An il 47

out put met hod for recei
information into a bit

:.!nf ornati on.

-------------------

ﬁg code i nforma- tion, corvdPATRJOF HRECKEE
E%ﬁ‘nd recor di n conprising the steps of:
o

utput appara s for receiving code informa-

tlon, converting the code information into a bit map and
recording, said apparatus comprising:

converting means for converting the code informa-
tion into image information of a bit pattern form;

recording means which can record the image infor-
mation on a recording medinm with 2 change in
output resolution of such image;

changing means for changing dot density with which
said recording means records, in correspondence
to a code system designated by the code informa-
tion; and

memory means for storing information indicating a
current output resolution. '

2. An output apparatus for receiving code informa-

tion, converting the code information into a bit map and
recording, said apparatus comprising:

Sheet Has Been Replaced

i llll i

-

converting means for converting the code informa-
tion into image information of a bit pattern forny;

recording means which can receive the image infor-
mation and record the image information on a re-
cording medium and which can record an image on
the recording medium with a2 change in output
resolution of such image; and

changing means for changing output resolution with
which the recording means records, in correspon-
dence to a control program to execute a recording
process using said recording means.

3. An output apparatus comprising:

designating means for manually designating a desired
emulation program on the basis of which data is to
be output; and

determining means- for detemnmng an image output
resolution corresponding to the desired emulation
program designated via said designating means.

4. An output apparatus comprising:

determining means or determining which one of a
plurality of code systems is to be used for output-
ting data; and

control means for changing a output resolution in
response to a determination by said determining
means; and

AR
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converting the code information into inmage informa- tion of a bit pattern
form and recording the inmage information on a recording nme- dium wherein
sai d recording step conprises the step of changi ng an out putThiseSaék HisiBeéh Replaced

be used in said recording step in correspgndence to a control 'MME‘HH—M@M!’
execute a,recordi ng process. 51. An outpf@iYf hethod conprising :
manual | y designating a desired emul ation programon the basis
is dutput; and determi ning an i mage output resolution correspond- ing to
t he desired enul ati on program designated in said designating step. 52. An
out put net hod conpri siMgmoery sesps for:storing information indicating a
current output resolution.
S. An output apparatus comprising:
determining means for determining which one of a
plurality of emulation programs is to be used for
outputting data; and
control means for changing a output resolution in
response 10 a determination by said determining
means.

6. An apparatus according to claim 1 or 2, wherein
the code information includes a character code, charac-
ter size or character style.

7. A_n apparatus according to claim 1 or 2, further
comprising means for controlling a character pitch in
response to the code system.

_8. An apparatus according to claim 1 or 2, wherein
said cha?ging means changes the output resolution bya
page unit.

9. An apparatus according to claim 1 or 2, wherein
said changing means changes the output resolution by a
predetermined job umit.

10. An apparatus according to claim 1 or 2, further
comprising means. for analyzing the code information
for conversion thereof at-a time during which the code .
information is being received.

11. An apparatus according to claim 1 or 2, further

- comprising means for transferring the-image data in
parallel.

12. An apparatus according to claim 11, wherein the -
image data transferred in parallel is converted to serial
data by a printer interface. '

13. An apparatus according to claim 1 or 2, wherein
said changing means changes a period of a clock for
image data. _

14. An apparatus according to claim 1 or 2, wherein
said changing means changes 2 laser scanning speed or
scanning period. '

15. An apparatus according to claim 1 or 2, wherein
said changing means changes a transportation speed of
a recording sheet. '

16. An apparatus according to claim 1 or 2, wherein
said changing means changes a scanning pitch of a serial
printer head or a recording pitch of a recording sheet.

AT
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determ ning which one of a plurality of code systems is to be used f or
out putting dat a; - 32- changing an output resolutio esponse to a
determ - nation in said determning step;, and storing in{ HQg’BeenReplaced

i ndicating a current output reso- lution. 53. An output
the step of: detem ni'ng which one of a—p29u=-al Ity of emul at mmwmmw
to be used for outputting data; and changi ng an out put re

response to a

17. An apparatus according to claim 1 or 4, wherein
the code system is represented by a page description
language.

18. An apparatus accordmg to claim 1 or 4 wherein
the code system comprises a group of commands for 2
variety of printers.

19. An apparatus according to claim 1, 2, 3, 4 or 5,
further comprising means for storing dot font data or
vector font-data representing character data.

20. An apparatus according to claim 2, wherein the
control program indicates an English language .code
system or a Japanese language code system. :

21. An apparatus according to claim 2, wherein the
control program is represented by a page description
language.

22. An apparatus accord.ixig to claim 2, wherein the
control program compnses a group of commands for a
variety of rinters.

23. An apparatus according to claim 2,3, or 5, further
comprising memory means for storing information indi-

- cating a current output resolution.

24. An apparatus accordmg o claim 23, wherein the
information is represented in dots per inch.

25. An apparatus accordmg to claim 3, wherein the
emulation program is inherently provided in said appa-
ratus.

7 26. An apparatus according to claim 3, wherem an
external memory for storing the emulation program can.
be detachably attached to said apparatus.

27. An apparatus according to claim 3, wherein the
emulation program corresponds to a page description
language.

28. An apparatus according to claim 3, wherein the
emulation program comprises a group of commands for
a variety of printers.

29. An apparatus according to claim 3, wherein said
determining means determines the resolution by a page
unit.

This is the replacement sheet
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determ natiMcq_)n_Lg,s_a,iﬁ,det—e;—m—ﬁ‘rng step. 54. An output nmethod according to
claim49, erein the code $ stem I ndi cates an Engli sh | anguage code system
or a JapaneseTii : ystem 55. An out put nethod according to claim
49 or 50, wher E ﬁformation cl udes a character code, character
si ze or charact u An out put =m3Phed according to claim49 or 50,
further conprising.-controlling a character pitch in re- sponse to the code
system 57. An out put nethod according to claim49 or 50, further

comanal yzi ng the code information for conveion thereof at a time during

whi ch the code i nfor n3fl.cAni sppatits dQHd%es to claim 3, wherein said
dctcrm.fning means determines the resolution by a pre-
determined job unit.

31. An apparatus according to claim 3, further com-
prising means for analyzing data at a time during which
tke data is being received from a host computer.

- J2. An apparatus according to claim 3, further com-
prising means for transferring an image data in parailel
for output thereof.

33. An apparatus according to claim 32, wherein the
image data transferred in parallel is converted to serial
data by a printer interface.

34. An apparatus according to claim 3, further com-
prising means for storing resolution information for
respective emulation program. o

35. An apparatus according to claim 3, wherein the
emulation program includes information indicating 2
corresponding resolution.

36. An apparatus according to claim 3, wherein prior-
ity is given to an emulation program stored in an exter-
nal memory other than an emmlation program inher-
ently provided in said apparatus. _ . ~

37. An apparatus according to claim 3, wherein said
cmulation program changes a period of a clock for
image data. :

38. An apparatus according to claim 3, wherein said

. emulation program changes a laser scanning speed or
scanning period. :

39. An apparatus according to claim 3, wherein said
emulation program changes a transportation speed of a
recording sheet. _ o

40. An apparatus according to claim 3, wherein said
control means changes a transportation speed of 2 re- -
cording sheet.

41. An apparatus according to claim 4, farther com-

" prising means for transferring image data in parallel.

42 An apparatus according to claim 41, wherein the
data transferred in paraliel is converted to serial data by
a printer interface.

43. An apparatus according to claim 4, wherein said
control means changes the dot density by 2 page unit.

44. An apparatus according to claim 4, wherein said
controf means changes the output resolution by 2 prede-
termined job unit.
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58. An output nmethod according to claim49 or 50, further conprg
transferring the inage data in paral- 59. An output nethod according to
claim58, wherein the imge data sf d in park SmtﬁﬁBwrﬂmMeed to serial

data by a printer interface. 60. An output neth o claim49 or
52, wherein the code systemis represgited by " ption :
, Wherein the

| anguage.” 61. An output nmethod according to claim49 or : _
code system conprises a group of com nmands for a variety of printers. 62.
An out put nethod according to claim49, 50 or 52, further conprising

changi ng the out put r@.oMtAMW@itb_dm 4 or 5, wherein
said control means changes 2 period of a clock for
image data. . ]
46. An apparatus according to claim 4 or 5, wherein
said control means changes a laser scanning speed or
scanning period. .
47. An apparatus according to claim 4 or 5, wherein
said emulation program changes a scanning pitch of &
serial printer head or a recording pitch of a recording
Sh:;?An apparatus according to claim 4 or 5, wherein
said control means changes a scanning pitch of a serial

printer head or a recording pitch qf a recordigg sheet.
49. An output method for receiving code informa-

tion, converting the code information into a bit map and
recording, comprising the steps of: . .
converting the code information into the image infor-
mation of a bit pattern form; and '
recording the image information on a record!:ng me-
dium, wherein said recording step comprises ic
step of changing the output resolution with which
the image information is to be recorded, in corre-
spondence to a code system designated by the code
information. .

50. An output method, for receiving code informa-
tion, converting the code into a bit map and recording,
comprising the steps of: -

' converting the code information into image informa-

tion of a bit pattern form; and i

recording the image information on a recording me-

dium, wherein said recording step comprises the

step of changing a output resolution to be used in

said recording step in correspondence to a control
program to execute a recording process.

51. An output method comprising the steps of:

manually designating a desired emulation program on

the basis of which data is output; and

determining an image output resolution correspom.i- -

ing to the desired emulation program designated in
said designating step.

52. Axn output method comprising the steps of:

determining which one of a plurality of code systems

is to be used for outputting data;

This'is. thé replacement sheet
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63. _An_out put methed—aecording to claim49, 50 or 52, further conprising

changi n the out ut r solution by a predetermned job unit. 64. An out put
met hothi a|m49 50, 51, or 53, further conprising storing
|nfor g a current output resolution. REPLACEMENT SHEET -3
3- 65 od according to claisn®2+ wherein the information is

r epr esent ed |n dots per inch. 66. An output nmethod according to any of
cl ai ms 49-53,

changing a output resolution in response to a determu-

nation in said determining step; and

storing information indicating a current ou‘tput reso-

lution.

53. An output method comprising the step of

determining which one of a plurality of emulation

programs is to be used for outputting data; and

changing a recording dot density in response to a

determination in said determining step.

54. An output method according to claim 49, wherein
the code system indicates an English language code
system or a Japanese language code system.

55. An output method according to claim 49 or §,
wherein the code information includes a character:
code, character size or character style.

56. An output method according to claim 49 or 50,
farther comprising controlling a character pitch in re-
sponse to the code system.

57. An output method according to claim 49 or 50,
further compnsmg analyzing the code information for
conversion thereof at a time during which the code
informatdion is be.mg received.

58. An output method according to claim 49 or 50,
further comprising transferring the image data in paral-
lel.

59. An ontput method according to claim 58, wherein
the image data transferred in parallel is converted to
serial data by a printer interface.

60. An output method according to claim 49 or 52,
wherein the code system is represented by a page de-
scription language.

61. An output method accordmg to claim 49 or 52,

 wherein the code system comprises a group of com-
mands for 2 variety of printers.

62. An output method according to claim 49, 50 or 52,
further comprising changing the dot density by a page
unit.

63. An output method according to claim 49, 50 or 52,
further comprising changing the output resolution by a
predetermined job umit.

64. An output mecthod according to claim 49, 50, 51,
or 53, further comprising storing information indicating
a current output resolution.
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further cenprising changing a period of a ctock-for—image—data- 67 An

out put method according to any of clains 49- g of W0 Eeﬂ'ﬁﬁ SI ng changi ng

a | aser scanning speed or scanning period. 68. d accordi ng
to any of clainms 49-53, further conpry 3[s| ng ch ortation speed
of a recording sheet. 69. An out put "hod ac of clains
49-53. further conprising changing a scanning pItCh of a serial printer
head or a recording pitch of a recording sheet. 70. An output nethod
according to claim50, wherein the code information indicates an English
| anguage code i nf or mat i69nAg outptmatisd amﬁa@gt@clﬁm 64,0vharcin -
the information is represented in dots per inch.
66. An output method according to claim 49, 50, 51 or
53, further comprising changing a period of a clock for
image data, :
67. An output method according to claim 49, 52 or 53,
further comprising changing a laser scanning speed or
scanning period.
68. An output method according to claim 49, 50, 52 or
53, further comprising changing a transpomuon speed
of a recording sheet.
69. An output method according to claim 49, 52 or 53,
further comprising changing a scanning pitch of a serial
printer head or 2 recording pitch of a recording sheet.
" 70. An output method according to claim 50, wherein
the code information indicates an English language
code information or a Japanese language code mforma—
tion.
71. An output method according to claim 50, wherein
the code information is represented by a page descrip-
tion language.
72. An output method according to claim 51, wherein
the emulation program corresponds to a page descrip-
tion language. -
~ 73. An output method according to claim 51, wherein
the emulation program comprises a group of commands
- for a variety of printers.
74. An output method according to claim 51, wherein
said determining step determines the resolution by a
page unit.
75. An output method according to claim 51, wherein
said determining step determines the resolution by a
predetermined job unit. .
76. An output method according to claim 51, further
compnsmg analyzing data at a time during which the
data is being received from a host computer.
77. An output method according to claim 51, further
comprising transferring an image data in parallel for
output thereof.
78. An output method accordmg to claim 77, wherein
the image data transferred in parallel is converted to
serial data by a printer interface.
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tion. 71. Aq Ll!lt
i

.0
i nf or mat i on ¥
met hod accor

a page descri

ccording to claim50 wherein the code

72. An out put

t netno
Y a page descrip- tion |anguage.
El, wherein the enul ati on program corresponds to
ge. 73. At-output method according to claimb51,

wherein the enul ati on program conprises a group of commands for a variety
of printers. 74. An output nethod according to claimb51, wherein said

de.t7 r rg‘ﬁg?%%éﬁéﬁ#&b%nbé’t@cﬁi‘%ﬂ%ﬁe@n An out put

determ ning step
met hod accordi ng

 the data transferred in parallel is converted to serial data

t 1 .
tite emulation program Includes information indicating

a corresponding resolution.

80. An output method according to claim 51, wherein
priority is given to an emulation program stored in an
external memory other than an emulation program in-
herently provided in said apparatus. .

81. An output method according to claim 52, further
comprising transferring data in parallel. |

82. An output method according to claim 81, wherein

by a printer interface.
83. An apparatus for receiving code information,
converting the code information into a bit map and
recording, said apparatus comprising:
converting means. for converting the code informa-
tion into image information of a bit pattern form;

recording means which can record the image infor-
mation on a recording medium with a change in
output resolution of such image; and

. changing means for changing dot density with which
said recording means records, in correspondence
to a code system designated by the code informa-
tion, .

wherein the code system indicates an English lan-

guage code system or a Japanese language code
system.

84. An output apparatus comprising: _

- determining means for determining which one of a
plurality of code systems is to be used for output-
ting data; and -

control mans for changing a output resolution in

response to a determination by said determining
means, '

wherein the code system indicates an English lan-

guage code system or a Japanese language code -

system. .

85. An output method comprising the steps of:

determining which one of a plurality of code systems
is to be used for outputting data; and

changing a a output resolution in response to a deter-
mination in said determining step,

wherein the code system indicates .an English lan-

gnage code system or a Japanese language code

system.
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said determining step determ nes the resolution by a predeterm nedqf"%'"’ms
unit. 76. An output nethod according to claimb51, further conprising

anal yzing data at a time during which the data is bg received froma host
conputer. 77. An output nmethod according to claimb51, further conprising
transferring an inmage data in parallel for output thereof. 78. An output
nmet hod according to claim 77, whereinghe imge data transferred in
parallel is converted to serial datéﬂ%&'a printer inteh&?E&tEMENTSHEET

ABSTRACT

OQUTPUT APPARATUS

There is proQided an output apparatus for
receiving code information and developing into a bit map
and recording, camprising: a dcvelopihg circuit to
develop the code information into image information
of a bit pattern form; a recording device which can
record the image information onto a recording medium and
caﬁ record an image which is formed onto the recording
medium while changing a dot density of the image; and a
changing device to change the dot density of the recording
means in correspondence to the code system designated'
by the code information. The printing dot dénsity is
automatically changed to the dot density corresponding
to the print control program such as an emulation program
or the like, so that the characteré:of different fonts
such as English and Japanese can be automatically

printed at the optimum printing dot densities.

(Figure 1)

T A PO CLIERT
' }a?ﬂ,ﬁuﬂ‘aﬁdi SHERT

i

i- 14 SEP 1998

|




REPLACENENT SHEET -34- 79, An output nethod according to clai m &% 7587 ei n
the emil at RERLACEYENT SEERE®S iSGornpation indicating a corresponding

resol utli enDeRGs:iAN : padadut... pepled .accprding to claim51, wherein priority is
gi ven tiopaq: @nwatlggk;darﬁgfgam@d(med in an external menory other than an
emul at ifop; pLoghLam i frerew E}y ddr Qvi ged 49 sai d apparatus. 81. An out put

met hod aep@;gLng to.clai m B va éﬂl’_:t‘_hef conprising transferring data in
paral | 4l .~ 82. An out pUt et ho accorging to claim8l, wherein igﬁ\:‘ﬁ?
transferrengé Op%%%lﬁﬂgﬂﬂverted to se_rl al data pQ_AﬁE MEN erface.

1 claim:

1. An output apparatus for receiving code informa-
tion, converting the code information.into 2 bit map and
recording, said apparatus comprising:

' converting means for converting the code informa-

-tion into image information of a bit pattern form;

recording means which can record the image infor-
mation on 2 recording medinm with 2 change in

output resolution of such image;

changing means for changing output resolution with which
said recording means records, in correspondence
to a code system desigpated by the code informa-
tion; and

memory means for storing mformanon indicating a

current output resolution.

2. An output apparatus for receiving code informa-
tion, converting the code information into a bit map and
recording, said apparatus comprising:

converting means for converting the code’ informa-

' tion into image information of a bit pattern form;

recording means which can receive the image infor-

mation and record the image information on 2 re-
cording medjum, and which can record an 1mage on
the recording " medium with a change in ourput
resolution of such image; and

changing means for changing output resolution with

which the recording means records, in correspon-
dence to a control program to execute a recordmg
process using said recox:dmg meauns.
3. An output apparatus comprising:
designating means for manually designating a desired
emuiation program on the basis of which data is to
be output; and .

determining meansfor determining an image output
resolution corresponding to the desired emulation
program designated via said designating means.

4. An output apparatus comprising:

determining means for determining which one of a

plurality of code systems is to be used for output-
ting data; and

control means for changing an output resolution in

response to a determination by said determining
means; and
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- 83. An apparatus for receiving code information, converting the code
information into a bit map and recordi ng, said apparatus conpri si ng:
converting means for converting the code informa- tion into inmge

information of a bit pattern form reécordi ng neans which can g

;inage I nfor- mation on a recording ned|#g1mnth a change in O&F§E86SWEQFSHEET
“resolution of such image; and changi ng  f8ahs for changi ng out put resol ution
with which said recording neans reords, in correspondence to a code system
desi gnated by the code informa- tion, mherein the code system i ndi cates an

English lan-. guage code systemor a Japanese |anguage code
memory means for storing information indicating 2

current output resoluton.

3. An output apparatus comprising:

determining means for detctmxmng which one of a
plurality of emulation programs is to be used for
outputting data: and

control means for changing an output resolution in

response 10 a determination by said determining
means.

6. An apparatus according to claim 1 or 2, wherein

... the code information includes a character code, charac-
ter size or character style.

7. An apparatus according to claim 1 or 2, further
comprising means for controlling a character pitch in

- respouse to the code system.

8. An apparatus according to claim 1 or.2, wherein
said cha.ngmg means changes the output resolution by a
page umt.

9. An app'aratus according to claim 1 or 2, wherein .
said changing means changes the output resolution by a
predetermined job umit.

10. An apparatus according to claim 1 or 2, further
comprising means. for analyzing the code information
for conversion thereof at-a time during which the code
information is being received.

11 An apparatus according to claim 1 or 2, fnrther
comprising means for transferring the-i unage data in
paraﬂel

12..An apparatus according to claim 11, wherein the
image data transferred in parallel is converted to serial
data by a printer interface. |

13. An apparatus according to clazm 1 or 2, wherein
said changing means changes a period of a clock for
image data.

14. An apparatus according to claim 1 or 2, wherein
.said changing means changes a laser scanning speed or
scanning period.

- 15. An apparatus according to claim 1 or 2, wherein
said changing means changes a transportation speed of
a recording sheet.

16. An apparatus according to claim 1 or 2, wherein
said changing means changes a scanning pitch of a serial
printer head or a recocding pitch of a recordmg sheet.
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system 84. An output apparatus conprising: determ ning neans for

determ ning which one of a plurality of code systens is to be used for
butput- ting data: and control neans for changing an output resolution in
response to a determ nation by said determ ning wherein the code system
I-ndi cates an English | an- guage code systemor a Ja%%nese Ianguage code
system 85. An output -nethod conpri sing_the_steps o @Wm ch one
of a plurality. of code systens is to be used for outputtng data

changi ng an output resolution in response to a deter- -

17. An apparatus according to claim 1 or 4, wherein
the code system is represented by a page description
language.

18. An apparatus accordmg to claim 1or 4, wherein
the code system comprises a group of commands for a
variety of printers.

19. An apparatus according to claim 1, 2, 3, 4 or 5,
further comprising means for storing dot font data or
vector font data representing character data.

20. An apparatus according to claim 2, wherein. the
control program indicates an English language .code
system or a2 Japanese language code system.

21. An apparatus according to claim 2, wherein the
control program is represented by a page dscnptxon
language.

22. An apparatus accordmg to claun 2, wherein the
control program comprises 2 group of oommands for a
variety-of orinters.

23. Anappa:amsaocordmgtodmmz 3, or §, further
compnsmg memory means for storing information indi-
cating a current output resolution.

24. An apparatus accurdmg to claim 23, wherein the
information is represented in dots per inch.

25. An apparatus accordmgto claim 3, wherein the
emulation program is inherently provided in said appa-
ratus. .

' 26. An apparatus according to claim 3, wherein an
external memory for storing the emulation program can.
be detachably attached to said apparatus.

27. An apparatus according to claim 3, wherein the
emulation program corresponds to a page description
language.

28. An apparatus accordmg to claim 3, wherein the
emulation program comprises 2 group of commands for
a variety of printers.

29. An apparatus according to claim 3, wherein sa.xd
determining means determines the resolution by a page
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mnation in said determ ning step, wherein the code systemindicates an’
English |l an- guage code systemor a Japanese |anguage code system
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30. An apparatus according to claim 3, wherein said
determining means determines the resolution by a pre-
determined job unit.

31. An apparatus according to claim 3, further com-
prising means for analyzing data at a time during which
tke data is being received from a host computer.

32. An apparatus according to claim 3, further com-

- prising means for transferring an image data in parallel
for output thereof.

- 33. An apparatus according to claim 32, wherein the
image data transferred in parallel is converted to serial
data by a printer interface.

4. A.naaparatusaccordmgtoclmm3 further com-
prising means for storing resolution information for a_
respective emulation program.

35. An apparatus according to claim 3, wherein the
emulation program includes information indicating a
com:spondmg resolution. :

36. An‘apparatus according to claim 3, wherein pdor- |
ity is givea to az emulation program stored in an exter-
nal memory other than an emmiation program inher-
ently provided in said apparatus.

37. An apparatus according to claim 3, wherein said
coulation program changes a period of 2 clock for
image data.

38. An apparatus according to claim 3, wherein said
unulauonprog:am changsalasersmnmngspeedor
scanming period.

39. An apparatus according to claim 3, wherein said
emulation program changes a transportation speed of a
recording sheet.

40. Ap apparatus according to claim 3, wherein sa:.d
control means changes a transportation speed of a re-
cording sheet. -

41. An apparatus according to claim 4, further com-
prising means for transferring image data in parallel.

42. An apparatus according to claim 41, wherein the
data transferred in parallel is converted to serial data by
a printer interface.

43. An apparatus according to claim 4, wherein said
control means changes the output resolution by a page unit.

44. An apparatus according to claim 4, wherein said
control means changes the output resolution by a prede-
termined job uait.
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45. An apparatus according to claim 4 or 5, wherein
said control means changes 2 period of a clock for
image data.

46. An apparatus according to clazm 4 or 5, wherein
said control means changes a laser scanning speed or
scanning period.

47. An apparatus according to claim 4 or 5, wherein
said emulation program changes a scanning pitch of a
serial printer head or a recording pitch of 2 recording
shest.

48. An apparatus according to claim 4 or 5, wherein
said control means changes a scanning pitch of a serial
printer head or a recording pitch of a recording sheet.

49. An output method for receiving code informa-
tion, converting the code information into a bit map and
recording, comprising the steps of:

converting the code information into the image infor-

mation of a bit pattern form; and

recording the image information on a recordmg me-

dium, wherein said recording step comprises the
step of changing the output resolution with which
the image information is to be recorded, in corre-
spondence to a code system dzstgnated by the code
information.

50. An output method for receiving code informa-.
tion, convertmg the code information into a bit map and recording.
comurising the steps of:

converting the code information into image informa-

tion of a bit pattern form; and

recording the image information on a recordmg me-

~ dium, wherein said recording step comprises the

step of changing an output resolution to be used in
said recording step in correspondence to 2 control

. program to.execute a recording process.

S1. An output method comprising the steps of:

manually designating a desired emulation program on

the basis of which data is output; and

determining an image output resolution correspond-

ing to the desired emulition program dsignaxed in’
said designating step.

52. An output method comprising the steps of:

determining which one of a plurality of code systems

is to be used for outputting data;
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changing an an output resolution in response to a determi-

nation in said determining step; and

storing information indicating 2 current output reso-

lution.

53. An output method comprising the step of:

determining which one of a2 plurality of emulation

programs is to be used for outputting data; and
changing an output resolution 1n response 10 a
determination m said determining step. -

54. An output method according to claim 49, wherein
the code system indicates an English language code
system or a Japanpe<a language code system.

*55. An output method according to claim 49 or 50,
wherein the code information includes a character-
code, character size or character style. _

§6. An output method according to claim 49 or 50,
further comprising controlling a character pitch in re-
sponse to the code system. = -

§7. An output method according to claim 49 or 50,
further comprising analyzing the code information for
conversion thereof at a time during which the code
information is being received.

58. An output method according to claim 49 or 50,
farther comprising transferring the image data in paral-
lel

§9. An output method according to claim 58, wkeran
the image data transferred in parallel is converted to
serial data by a printer interface.

60. An output method according to claim 49 or 52,
wherein the code system is represented by a2 page de-
scription language.

61. An output method accordmg to claim 49 or 52,
wherein the code system comprises a group of com-
mands for a variety of printers.

62. An output method according to claim 49, 50 or 52,
further comprising changing the output resolution by a page
umnit.

63. An output method according to claim 49,50 or 52,
furtber comprising chz.ngxng the output resolution by a
predetermined job unit.

64. An output method according to claim 49, 50, 51,
or 53, further comprising storing mformanon indicating

a current output resolution.
sttt

i
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65. An output method according to claim 64, wherein
the information is represented in dots per inch.

66. An output method according to any of claims 49-53,

. further compnsmg changing a period of a clock for
image data. :

67. An output method according to any of claims 49-53,
further comprising changing a laser scanning Specd or
scanmng period.

68. An output method accordmg to any of claims 49-53,

farther comprising changing a transportation spee
of a recording sheet.

69. An output method according to any of claims 49-53.
further comprising changing a scanning pitch of a serial
printer head or 2 recording pitch of a recording sheet.

70. An output method according'to claim 50, wherein
the code information indicates an- English language
code information or a Japanese language code mfoma- _
tion.

‘71. An output method according to claim 50, wherem
the code information is represented by a page descrip-
tion language.

72. An output method according to claim 51, wheren
the emulation program corresponds to a page descrip-
tion langnage.

3. AnontputmethodaccordmgtoclamSl, wherein
the emulation program comprises a group of commands

- for a vaziety of printers.

74. An output method according to claim 51, wherein
said determining step determines the resolution by 2
page unit.

75. An output method according to claim 51, wherein
said determining step determms the resolution by a
predetermined job unit. . ._

76. An output method according to claim 51, further
comprising analyzing data at a time during which the
data is being received from a host computer.

. 77. An output method according to claim 51, further
comprising transferring an image data in parallel for
output thereof. .

78. An output method according to claim 77, wherein
the image data transferred in parallel is converted to
serial data by a printer interface.
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79. An output method according to claim 51, wherein
the emulation program includes information indicating
a corresponding resolution.

80. An output method according to claim 51, wherein

~ priority is given to an emulation program stored in an
external memory other than an emulation program in-
herently provided in said apparatus.
81. An output method according to claim 52, further
comprising transferring data in paraliel.
. 82 An ountput method according to claim 81, wherein
the data transferred in parallel is converted to serial data
by a printer interface.
83. An apparatus for receiving code information,
converting the code information into a bit map and
recordx'ng, said apparatus comprising:
eonvemng means for converting the code informa-
tion into image information of 2 bit pattern form;

recording means which can record the image infor-
manononarecordmgmedmmthhachangem
output resolution of such image; and

changing means for changing ouggut resolution with whlch

said recording means records, in correspondeace
to a code system designated by the code informa-
tion,

wherein the code system. indicates an English lan-

guage code system or a Japanese language code
system.

84. An oatput apparatus comprising: -

determining means for determining which one of a

Pplurality of code systems is to be used for output-
ting data: and

control means for changing an output resolution in

mponsetoadetermmahonbysaxddeterxmning
means,

* wherein the code system indicates an English lan-
guage code system or a Japanese language code
system.

85. An ontput method comprising the steps of:

determmmg which one of a plurality of code systems

is to be nsed for outputting dara; and

changing an output resolution in response to a deter-

mination in said determining step,

- wherein the code system indicates .an English lan-
guage code system or & Japanese language code

system.
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