
-1-       221 4338 PRINTER WITH AUTOMATIC MEMORY INITIALIZING FUNCTION The
present invention relates to a printer provided with an automatic memory
initializing function. A printer is known, which is of type in which a user
can select respective initial states of various functions of the printer,
after a power switch of the printer has been turned on, but before the
actual printing operation is executed. The various functions include the
following ones, for example: (a)       Function selectively setting an
interface between the printer and a host computer or the like to which the
printer is connected.  For instance, function selectively setting either
one of a parallel interface and a serial interface; (b)       Function
selectively setting a dot-arrangement which determines if characters to be
printed are ones for a draft or ones of high quality; (c)       Function
selectively setting a pitch of characters to be printed; (d)       Function
selectively setting a pitch of lines to be printed; (e)       Function
selectively setting a paper length; and (f)       Function selectively
setting nationality- classified character codes.    -2- The above-described
various functions have 



conventionally been set by multi-bit switches called "DIP switch. By the
way, the functions of the printer have been diversifying increasingly. The
following 5 problems arise attendant upon the diversification of the
functions.  That is, the number of the bits of the DIP switch cannot but
increase.  As a result, the manipulation of the printer has been made
troublesome and cumbersome. In addition, the switch many in bit 10 number
is high in cost, rendering the printer per se expensive. In recent years, a
printer having incorporated therein a nonvolatile RAM (random-access
memory) in place of the DIP switches has been developed in order to 15 cope
with the above-discussed problem. In the printer, various functions are
stored in the nonvolatile RAM, and functions of the printer are set on the
basis of the stored functions. The functions of the printer can be modified
by rewriting the contents of the nonvolatile 20 RAM by manipulation of an
operating panel or the like. There are cases where it is required to
initialize the currently used entire areas of the nonvolatile RAM before
the use thereof. To this end, the printer is provided with an initializing
function. 25 The contents of the memory initialized by the initializing
function are called "factory default". The cases where it is required to
initialize the nonvolatile RAM include the following ones:    -3- 



(1)       Case where a power switch is turned on at the production stage in
a factory to cause electric current to first flow through a printed circuit
board; (2)       Case just before shipment of the printer 5 produced at the
factory; (3)       Case where a user desires to return to "factory
default"; (4)       Case where the contents in the nonvolatile RAM have
been volatilized due to occurrence of any 10 abnormality; and (5)
Case where a control unit is replaced by new one in order to raise the
functions of the printer. The above case (1) is a case where electric
current is caused to pass, for the first time, through 15 the printed
circuit board to which components are mounted actually. Since, in this
case, the contents of the nonvolatile RAM are undefined, it is necessary to
initialize the nonvolatile RAM. The above case (2) is a case where the 20
contents of the nonvolatile RAM have been rewritten due to delivery
adjustment or the like. In this case, it is required to define the stored
contents of the nonvolatile RAM at the time of shipment. The above case (3)
is a case the printer's 25  using environment is altered, such as, for
example, a case where a user changes the host computer to which the printer
is connected. In the above case (4)  it is a matter of    



- 4 - course that the various functions of the printer are required to be
set again in the nonvolatile RAM. Accordingly, it is necessary to first
initialize the nonvolatile RAM. 5            The above case (5) is a case
where, in a printer controlled by a CPU (central processing unit), a ROM
(read-only memory) having stored therein a control program and control
codes for the control program is replaced by another one. For instance a
printer, even 10 one which has once been shipped, can be used as a printer
upgraded in function, by replacing the currently used ROM with new one
having incorporated therein new functions. Since, in this case, areas
within the nonvolatile RAM, which are utilized for the new 15  functions,
are ones which have not conventionally been used, the contents of the areas
are undefined. Accordingly, when the ROM having stored therein the control
codes is replaced by new one, it is necessary to carry out such
initializing operation as to transfer 20 initializing data stored in the
new ROM to the nonvolatile RAM. Should the printer be operated forgetful of
the initializing operation of the nonvolatile RAM,  the printer would
perform unforeseen operation. 25            The above-mentioned
initialization of the memory is not usually carried out frequently and,
accordingly, must not easily be carried out by ordinary users. By this
reason, the operation method of the   



-5- memory initialization is generally made complicated. In case of, for
example, an operating panel having four manipulating keys, the memory
initialization is carried out by pushing two keys simultaneously. In this
manner, the initializing operation per se is made complicated. As a result,
there is a high possibility that one forgets the initializing operation.
This becomes a problem of the printer of the type in which the functions
are set by and stored in the nonvolatile RAM. It is an object of the
invention to provide a printer in which if a ROM having stored therein
control codes is replaced with one having new functions, a nonvolatile
memory is once initialized automatically. thereby making it possible to
prevent the initialization from being forgotten. According to the
invention, there is provided a printer comprising: a CPU for controlling
various functions of the printer; a replaceable ROM having stored therein a
control program executed by the CPU, first identifying codes for
identifying the control program , and first initializing data; a
nonvolatile memory capable of being read out and written and having
contents retained even if power switch means of the printer is turned off,
the    



-6- nonvolatile memory being provided with first and second memory areas
having respectively stored therein second identifying codes and second
initializing data similar respectively to the first identifying codes and
the 5  first initializing data stored in the ROM, the first and second
memory areas being capable of storing the first identifying codes and the
first initializing data, respectively; and a control unit for comparing the
first and 10 second identifying codes with each other each time when the
power switch means is turned on, to transfer the first identifying codes
and the first initializing data respectively to the first and second memory
areas of the nonvolatile memory when the first and second identifying 15
codes are inconsistent with each other, thereby writing the first
identifying codes and the first initializing data respectively to the first
and second memory areas. As described above, the arrangement of the printer
according to the invention is such that even if 20 the ROM having stored
therein the control program is replaced by new one, the nonvolatile memory
is initialized automatically.  With such arrangement, any no particular
operation is required to initialize the nonvolatile memory.  Thus, the
printer can be prevented 25 from performing unforeseen operation, making it
possible to facilitate replacement of the ROM with a new version one.    



-7- Embodiments of the invention will now be described by way of example
only and with reference to the accompanying drawings. in which: Fig. 1 is a
block diagram for explanation of a control system incorporated in a printer
according to the invention; Fig. 2 is a block diagram showing a principal
portion of a control system incorporated in a printer according to an
embodiment of the invention; Fig. 3 is a view showing an arrangement of
data tables provided in a ROM illustrated in Fig. 2; Fig. 4 is a view
showing an arrangement of data tables provided in an [err]PROM illustrated
in Fig. 2; Fig. 5 is a view showing an arrangement of a data table provided
in a RAM illustrated in Fig. 2; and Fig. 6 is a flow chart of an
initializing routine executed by a CPU illustrated in Fig. 2. A printer
according to the invention will first be described with reference to Fig.
1, prior to description of an embodiment of the invention. The printer
according to the invention is so designed as to be controlled by a CPU
(central processing unit). in which a ROM (read-only memory) 1 having
stored therein a control program executed by the CUP is replaceable. The
printer comprises a nonvolatile memory 2 which is capable of being read out
and written and which has contents retained even if a power switch of the
printer is turned off. The ROM 1 has stored therein identifying   



codes la for identifying the control program stored in the ROM 1, and
initializing data lb.  The nonvolatile memory 2 is provided with memory
areas 2a and 2b which have stored respectively therein identifying codes
and 5  initializing data similar respectively to the identifying codes la
and the initializing data lb stored in the ROM 1.  The memory areas 2a and
2b can store the identifying codes la and the initializing data lb,
respectively, in an identical array fashion. The 10 printer includes a
control unit 3 which compares the identifying codes la stored in the ROM 1
with the identifying codes stored in the nonvolatile memory 2 each time the
power switch is turned on. When the identifying codes la in the ROM 1 and
the identifying 15  codes in the nonvolatile memory 3 are inconsistent with
each other, the control unit 3 transfers the identifying codes la and the
initializing data lb stored in the ROM 1 respectively to the memory areas
2a and 2b of the nonvolatile memory 2, thereby writing the identifying 20
codes la and the initializing data lb respectively to the memory areas 2a
and 2b. Thus, even if the ROM 1 is replaced with a new version ROM having
incorporated therein new functions, the initializing data lb in the
currently incorporated ROM are always stored in the 25 nonvolatile memory
2. Accordingly, no particular operation is required for initialization of
the nonvolatile memory 2. Further, once the nonvolatile memory 2 is
initialized, the initialization of the   



-9- nonvolatile memory 2 need not be carried out again even though the ROM
1 is replaced with another one. Thus, after the initialization of the
nonvolatile memory 2, it is possible to modify the initializing data in the
5 nonvolatile memory 2 freely from the operation panel or the like in a
manner like the conventional one. Referring to Fig. 2, there is shown in
block diagram a control system incorporated in a printer according to an
embodiment of the invention. The 10  control system comprises a CPU
(central processing unit) 10 for controlling various functions of the
printer. Connected to the CPU 10 through an internal bus 15 consisting of a
data bus, an address bus and a control- signal bus are a ROM 11, a RAM
(random-access memory) 12, 2 15  an E PROM (electrically erasable
programmable read-only memory) 13 that is a nonvolatile memory, and an
input/output interface 14. The ROM 11 is mounted to a control board in a
replaceable manner. The ROM 11 has stored therein a control program for
controlling the CPU 10, identifying 20   codes inclusive of a version
number for identifying the control program, and a font of characters to be
printed. Further, the ROM 11 has stored therein a program for automatically
initializing the EPROM 13 to be described later, and data for the
initialization. 25            The RAM 12 is utilized to store work areas of
the CPU 10, registers, flags and temporarily stored data required for
controlling the printer. The [err]PROM 13 has stored therein respective 



-10 - initial states of the various functions of the printer at the time
the power switch for the printer is turned on. The [err] PROM 13 may be
replaced by a nonvolatile memory capable of being read out and written such
as a 5 nonvolatile RAM or a RAM backed up by a battery if they can be read
out and written by the CPU 10 and can have contents retained even if the
power switch is turned off. The input/output port 14 is connected to 10
various actuators and sensors of the printer. The ROM 11 is provided
therein with data tables ROMTBL1 and ROMTBL2 as shown in Fig. 3. The first
data table ROMTBL1 has stored therein character- string data as identifying
codes indicative of a ROM 15 type and a version number for identifying the
control program stored in the ROM 11. The character-string data include a
character string "POOl", for example, as shown in Fig. 3. A NULL code
indicative of termination is stored at the end of the character string. On
the other 20 hand, the second data table ROMTBL2 has stored therein data
for initializing the [err]PROM 13. The data for the initialization include,
for example, data a on the interface to be connected (0: parallel, 1:
serial), data b representative of the dot arrangement of characters to 25
be printed (0: draft, 1; high quality), data c on the character pitch (10:
1OCPI, 12: 12CPI), data d on the line pitch (6: 6LPI, 8: 8LPI), data e on
the paper 



length (66: 66 lines, 72: 72 lines), and so on.    The [err]PROM 13 is
provided therein with first and second data tables EETBL1 and EETBL2 as
shown in Fig. 4. The first data table EETBL1 has stored therein ROM
recognition codes and the version number as codes 5 for identifying the
control program. The array of the data table EETBL1 is the same as that of
the first data table ROMTBL1 in the ROM 11 shown in Fig. 3. On the other
hand, the second data table EETBL2 has stored therein data for determining
respective initial states 10 of the various functions of the printer at the
time the power switch is turned on. The array a', b', c', d', e',... and
the byte number of  the second data table EETBL2 are the same as the array
a, b, c, d, e, ... and the byte number of the data table ROMTBL2 in the ROM
11 15 shown in Fig. 3. The RAM 12 is provided with a data table RAMTBL2 for
storing selected modes of the various functions of the printer as shown in
Fig. 5.  The array a", b", c", d", e", ... of the data table RAMTBL2 is the
20  same as the array a, b, c, d, e, ... of the data table ROMTBL2 and the
array a', b', c', d', e', ... of the data table EETBL2.  Further, the byte
number of the data table ROMTBL2 is also made equal to that of each of the
data tables ROMTBL2 and EETBL2. 25              In the control system
constructed as above, the CPU 10 executes a system initializing routine
processing shown in Fig. 6 on the basis of the program 



stored in the ROM 11 for automatically initializing the    12 - [err]PROM,
each time the power switch of the printer is turned on. At steps S1 and S2,
the CPU 10 first compares the contents of the first data table ROMTBL1 in
the ROM 5 11 with the contents of the first data table EETBL1 in the E PROM
13.  That is, it is Judged whether or not the data on the ROM recognition
codes and the version number for identifying.the control program, stored in
the ROM 2 11 with those stored in the E PROM 13. If the Judgment 10 is
affirmative, it is Judged that the ROM 11 is the same as one used until
now. The program proceeds to a step S5. On the other hand, if the Judgment
at the step S2 is negative, it is Judged that the ROM 11 is replaced by new
one. In this case, the data stored in the second 15 data table ROMTBL2 of
the ROM 11, that is, the data for initializing the [err] PROM 13 are
transferred at a step S3 to the second data table EETBL2 of the E2PROM 13,
and 2 are written to the same. By doing so, the E PROM 13 is initialized.
At a subsequent step S4, the data of the 20 first data table ROMTBL1, that
are the data on the ROM recognition codes and the version number, are
transferred to the first data table EETBL1 of the 2 E PROM, and are written
to the same. As a result, the 



contents of the ROMTBL1 are made identical with those of 25 the EETBL1, and
the contents of the ROMTBL2 are made identical with those of the EETBL2. At
the subsequent step S5, the CPU 10 transfers the contents of the second
data table EETBL2    _ 13 - in the  [err]PROM 13 to the data table RAMTBL2
in the RAM 12. Thus, the initialization processing is completed, and the
program proceeds to other system initialization processing or the like. 5
As described above, the CPU 10 executes the processings at the steps S1,
S2, S3, S4 and S5, when the power switch of the printer is first turned on
after the ROM 11 having stored therein the control program for the printer
has been replaced by new one.  On the other 10  hand, when the power switch
is merely turned off and subsequently turned on without replacement of the
ROM 11, the CPU 10 executes only the processings at the steps S1, S2 and
S5, because the contents of the first data table EETBL1 in the E PROM 13
are the same as those 15 of the first data table ROMTBL1 in the ROM 11. In
the manner described above, the initializing data on the various functions
of the printer are copied from the data table ROMTBL2 to the data table
EETBL2 of the [err]PROM 13 by the initializing 20  processing of the same.
Further, the contents of the data table EETBL2 are copied to the data table
RAMTBL2 in the RAM 12. The contents of the data table EETBL2 



can be modified to ones desired by a user by manipulation of the keys (not
shown) in a manner like 25 the conventional one. Moreover, the contents of
the data table RAMTBL2 in the RAM 12 can be modified by means of commands
from the host computer or by manipulation of the keys. Furthermore, the
function    - 14- selection at the time the printer is operated actually is
carried out with reference to the data of the RAMTBL2 in the RAM 12. For
instance, if the address b" of the RAMTBL2 is [0], the draft characters are
printed, while 5  the address b" is (11, the high-quality characters are
printed. In connection with the above, the control system operates in the
manner described above each time the power switch of the printer is turned
on. 10  Accordingly, when electric current is caused to first pass through
the board to which components are actually mounted, the first data table
EETBL1 of the E PROM 13 is not coincident with the first data table ROMTBL1
of the ROM 11, because the first data table EETBL1 is 15 undefined. Thus,
there is a high possibility that the [err]PROM 13 is initialized
automatically.    -  15  -       1111111111111111111111111 * C    L    M
S  * 



Claims: - 1.        A printer comprising: a CPU for controlling various
functions of the printer; a replaceable ROM having stored therein a control
program executed by said CPU, first identifying codes for identifying said
control program, and first initializing data; a nonvolatile memory capable
of being read out and written and having contents retained even if power
switch means of the printer is turned off, said nonvolatile memory being
provided with first and second memory areas having respectively stored
therein second identifying codes and second initializing data similar
respectively to said first identifying codes and said first initializing
data stored in said ROM, said first and second memory areas being capable
of storing said first identifying codes and said first initializing data,
respectively; and a control unit for comparing said first and second
identifying codes with each other each time when said power switch means is
turned on, to transfer said first identifying codes and said first
initializing data respectively to said first and second memory areas of
said nonvolatile memory when said first and second identifying codes are
inconsistent with each other, thereby writing said first identifying codes
and said first initializing data respectively to said first and    



- 16 - second memory areas. 2.        A printer according to claim 1,
wherein said nonvolatile memory is an E PROM. 3.        A printer according
to claim 1, wherein said ROM is provided with a first data table having
stored therein said first identifying codes and a second data table having
stored therein said first initializing data, wherein said nonvolatile
memory is provided with a first data table having stored therein the second
identifying codes                                         and a second data
table having stored therein respective initial states of various functions
of the printer at the time said power switch means is turned on, and
wherein said first and second data tables of said nonvolatile memory are
arranged in an array the same as said first and second data tables of said
ROM, respectively. 4.        A printer according to claim 3, wherein said
control unit includes judging means for judging whether or not data of said
first data table in said ROM are coincident with those of said first data
table of said nonvolatile memory, means operative in response to the
judgment by said judging means that is negative, to transfer the
initializing data stored in said second data table of said ROM to said
second data table of said nonvolatile memory thereby writing the
initializing data stored in said second data table of said ROM to said
second data table of said nonvolatile memory, and means for transferring
the data stored in said first data   



-  17  - table of said ROM to said first data table of said nonvolatile
memory to write the data stored in said first data table of said ROM to
said first data table of said nonvolatile memory. 5.        A printer
according to claim 4, further comprising a RAM provided with a data table
for storing selected modes of the various functions of the printer, wherein
said data table of said  RAM is arranged in an array the same as said
second data table of said ROM and said second data table of said
nonvolatile memory, and wherein said control unit  further includes means
for transferring the data of said second data table in said nonvolatile
memory to said data table of said RAM. 6. A printer substantially as
hereinbefore described with reference to and as illustrated in the
accompanying drawings.    


