-1- 221 4338 PRINTER WTH AUTOVATI C MEMORY | NI TI ALI ZI NG FUNCTI ON The
present “fnvention relates to a printer provided with an automatic nenory

iwftial??ﬁng function. A printer is known, ichis ofg%szfigisngch a user
‘can select respective initial states of various functi - rinter,
after a power switch of the printer has been turned on, but before the
actual printing operation is executed. The various functions include the

fol | owi ng ones, PRINEERNWITH ABTOMATIC MEMORYOYINFEIACIZYRGYFERETION an
interface bet weBIT TIE PrTTTer and o NOST CONPUTer-or—the-+TRketowrrch t he

printer is connected. For instance, function selectively setting either
one of a parallel interface and a serial interface; (b) Functi on
selectively setting a dot-arrangenment which determnes if characters to be
printed are ones for a draft or ones of high quality; (c) Functi on
sel ectively setting a piTEﬁ BFeEﬁﬁFaéﬂﬁ?Etg%nbéebﬁFﬁﬁeHQ Qd@rinter Functi on

| | i be Funct
el cti vel y SRTPREIGAD iﬁﬂ 88, gfnakc (Refors’ foittel 1etnacrenttieny

setting nationality- clagsi ch ter codes. -2; The a ove escri bed
vari ous functions have RobELEEeR "I RS P %WiTen 15782 type whi&R

a user can select respective initial states of various
functions of the printer, after a power switch of the
e ' printer has been turned on, but before the actual
| printing operation 1s executed. The various functions
include the following ones, for example:
(a) ' Function sélectively setting an interface
between the printer ahd a host computer or the like to
i7 which the printer is connected. For instance, function
seléctively setting gither one of a parallel interface
and a serial interface;
(b) . Function seiectively setting a dot-arrangement
which determines if characters to be printed are ones
xfl for a draft or ones of high quality;
(c) Function selectively setting a pitch of
characters to be brinted; . _
(d) | Function selectivély setting a pitch of lines

to be printed;

(e) Function selectively setting a paper length;
and | .
(f) Function selectively setting nationality-

classified character codes.



conventionafly been set by nulti-bit switches called "DIP switch. By the

-way, the functions of the printer have been diversifying increasingky, The

following 5 problens arise attendant upornp t_he diversification of th
- functions. That is, the nunber of the bits of the DIP switch cannot- but

i ncrease. As a resul.lthe tmmrﬁ%(ﬁﬁﬂﬁaq "%Lreitgsh% [’ff:'ﬂﬁﬁrorl?% on FEde

troubl esome and cunbersone. 1 n a nmany 1 n |? 10 nunber

S high i N GRstentIABANY Dddie U1 HemidY -3 ©HANS ddiiagent years, a

printer having incorporated therein a nonvolatile RAM (random access
menory) in"pIFcewiftdthe By the twalies tirs finrit e | opethéd pefgsr to 15 cope

with the above-di scussed problem In the printer, various functions are -
stored i n thiarendessl atliversifirgndroreasioelyf tThe folkewimg e set on the
basis of the stored functions. The functions of the printer can be nodified:"
by rew Bt i Pyotdens ardme afitendanioupsimithe dvepsl hicapiopwiittion of an
operating panel or the like. There are cases where it is required to. -
initialize fiuRetdansent IThakd$ orfthe auphar of thee ik Aftthe BRI before
the use thereof. To this _end,, the printer is provided with an initializing
function. S¥ifich cannadh duk iner ry A%id %8Sy 5P he initializing
function are called )factory default". .The .cases ere it. js required to
i tial i ze o (9o WHAARLIT (RT: HAR HeRT dtadR, drtlesoms).
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 manibulation of an operating panel or the like. N~

There are casés 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 p}ovided with an 1nitializing function.

25 The contents of the memory initialized by the
ihitializing function are called "factory default”.

The cases where it is required to initialize

the nonvolatile RAM include the following ones:



(1) Case where a power switch i's turned on at the production stage in
a factorgf to cause electric current to first flow through a printed circuit

board; 2y . Case just before shipnment of the printer 5 produced at the
factory; (3) Case where a user desires3to return to "factory
default"; (4) =~ Case where the contents in the nonvol atil e RAM have

been vol atilized)due to cagerwheee af pawérlQwakBR! ¥8! kli¥nedNdn( Ak th
Case where a control unit is-replaced by new one in order to ralse tﬁe

functions of tpbeoducttien. sthgealtave €aseot¥) tbScausaselvberecekaetehnt
current is caused to pass, for the first tine, through 15 the printed
circuit board to fihrst fiepotbrnosvghre pointed adrvalktyboSrdce, in this
case, the contents of the nonvolatile RAM are undefined, it is necessary to
initialize the(Adnvol ati Faspainsthbefpoeesbipment) of sthecnséntkere the 20
contents of _the ngnvolatile RAM have been rewitten due to delivery

adj ust ment ®r PRedprRd af thg; §aeLQEY it is required to define the stored

contents of th ?onvolat'le at the tiga o; shi pmrent . The above case (3)
is a case the g?'nter's 8Se WnRLCAVRFERNBRBIFESaFPFEEUr LR as, for

exanpl e, a caseg a Panges the host conputer to which the printer
i s connect ed. Iﬁxeﬁéggbgggggége'(4) it is a matter of

(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) 1s a case where electric
| éﬁrrent 1s 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
1niti£lize 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 definé'the stored contents of the
nonvolatile RAM at the time of.shipmént.
The above case (3) is a case ihe.printer's.
25 using environment is altered, such as, for example, a
case where a user changes the host computer to whiéh the
: ﬁrintér 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 firgt
initialize the nonvolatile RAM 5 - The above case (5) is &sase =
where, in a printer controlled by a CPU-(&entral processing unit), a ROM
(read-only nenory) having stored therein a control program and control

codes for tceansenttidt phegranicais dhinetEons) ohdheprdtedr-are nst ance a
printer, even 10 one which has once been shipped, can be used as a printer.

upgr aded i Feaddedto Be S8 Again tite the maonvalakicde B it h new one

havi ng i ncaor porat.ed therein new functions. Since, in this case, areas
wi thin theﬁd%ﬂf §ﬂ5¥X3I%ﬁdkﬁMHQﬂF§§4¥¥ﬂ§qi%ﬁﬁf?(ﬁn%qﬁ?¥ﬁﬁﬁ]Epefunctions,

are ones wﬁﬁ&%ogg%; no nventional ly been used, the contents of the areas
are undefi & , When the ROM having stored therein the contro

codes i g replaced by MgV e idad C Y, o] such
initial i%zi ng operation as to % rézfngs e@zgtssfra#lt‘féa% %}%‘yedaﬁan stored in the

new ROM t Optﬁ%ﬁ&“‘@xﬁ?ﬂdﬁéy'ﬂy iy g&&%%&ﬁm gy Orget ful of

the initializing operation the nonvol at 1 e printer would

per f or m unROM YQVAPRATIH ifiord®) having stordl GRPEHIRIdsHED]
initialization of the nmenory is not usually carried out frequently and,

accor di ngl progtdm mid eritnolbeaiey ifsr alie oMb Progrdni Sis By this
reason, the operation nethod of the '

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
functiqns. Since, in this case, areas within fhe
nonvolatile RAM, which are utilized for the new

15 functions, are ones which have hot 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 1nitializing 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 carfied out frequently and,
accordingly, must not easily be carried out by ordinary

users. By this reason, the opération method of the



-5- nmenory initialization is generally made conplicated. In case of, for
exanpl e,~an operating panel having four mani pulating keys, the nenory
ini-tial¥=dtion i-s carried out by pushing two keys sinultaneously. In this
manner, the initializing operation per se issmade conplicated. As a result,

there is a hi i i ity that f or get nitializi tion.

Thi s becones. ADSPEBYeArt Pd 2Bk LAReA SoBOBREAL BonRHe.APBR L LRg tinct Hns
t by and | oD agayel abi! LS Lect of th

Mvention’ Lo piavtasta prinearupi® bk SpEPNkiel handR BBkERE,Ponk e o

control codes hgn1 9Bl ate kel sOnenBKlRrIS W KAG11ARE 108 AENLALAL L

menory is once initialized automatically. ereby nmaking 1t possibleto

prevent the i nbutabyzpuishinkr eWobkeps E2muethABoudtsor dTROth?st Rénner,

i nvention, there is provided a printer conprising: a CPU for controlling
various functi the dhitheljrziingeopezatéphapeabke RSMnhdei sgmpldcadeidherei n a
control programexecuted by the CPU, first identifying codes for

i dentifyi ng t hA&scanresulproghere, 1snd hight possibalitynghdat enea

nonvol atil e nmenory capabl e of being read out and witten and having
contents retai fengetenthe Apldiadizior apenatéen: heThibnberomest arned of f,

t he
problem of the printer of the type in which the

functions are set by-and stored in the nonvolatile RAM.

w
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 automatigally.
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

ﬁrinter; _
. a replaceable ROM having stored therein a
control program gxecuted by the CPU, first identifying
codes for 1dent1fy1ng the control program, and first
initializing data;

| a nonvolatile memory capable of being read out
and ﬁritten and having contents retained even if power

switch means of the printer is turned off, the



-6- nonvol atile menory being provided with first and second nenory areas
havi ng respectively stored therein second identifying codes and secend
initializing data simlar respectively to the first identifying codés=iand
the 5 first initializing data stored i-néthe ROM the first and second
menory areas being capable of storing the first identifying codes and the
first initnanvolagids memosypbeingepyrovddedawliaht fdlrstniand arecom®ari ng t he
first and 10 second identifying codes with each other each tinme when the
power swit Blemer¥narieast havdaeorespectiyedyestored itherelmestedonidig codes
and the first initializing data respectively to the first and second nmenory

areas of tﬁéeﬁc‘]ﬁ\féﬂiﬁﬁ Icedesmdng wecendnd nditial 1zdaes dadiad Siaddar yi ng 15
d t h t f t
Caerci o n5eeBaReiiRly: o' Rl Fhrain AertFy iRk Foded dad kg, T the i1 st
d d f th I nt
nccord: g FATRRLAndridkAdnel Wta BERAAC IR, ohd® é‘@“{-h%ﬁ aiored
therein thge ggﬂhfm mB&@gr%%hbsbﬁ?Bﬁaﬁﬁ abi "OF Ytor g Ie memory

is initializ autonatlc such arrangenent, any no pagilcular

operation idenRd¥yie¢ coded bind ithe fffi%s%orm't?uﬂmm@e Thus, the

printer can be prevented 25 from perform ng unforeseen operatlon making it
possi bl e 1 @ekpelcltiivalls ;r aplgacenent of the ROMw th a new version one.

a control unit for comparing the first and
10 second identifying codes with each other each time when -/
the power swifch 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 invenfion is such that even if PO
20 the ROM having.stored therein the control program is
replaced by new one, the nbnvolétile memory is
initialized automatically. With such arrangement, any
no particular operation 1s.required to initialize the
nonvolatile memory. Thus, the printer ¢an be prevented
25 from performing unforeseen operation, making it possible
to facilitate replacement of the ROM with a new version

one.



-7- Enbodi nents-of the invention will now be descri bed by way of exanple
only andswith reference to the acconpanying drawings. in which: Fig. 1is a
block diffram for expl anation of a control_§¥sgen1incorporated in a printer
aceording to the invention; Fig. 2 is a block diagram show ng a princi pal
portion of a control SySt@rﬁbaMEQg&@Eﬁ@' infeft RK! 11T n&¢ B SUJAY 15 2

o]

;
. . . \ n
enbodi nent of the inpvention; Fig. Is a view show ng an arrangenen

data tabl es prd#ded S*A™LReMY Brdstitht eaferangs o the srepmpany ingadnawéngs .
showi ng an arr dﬁggM' ofFigat a 4ablae% 1RV idd G riah %#-[ xph BRI 1o &t xat ed
a

in Fig. 2; Fig. 5is a view show ng an arrangenent of ata table provi ded
in a RAMill ustoatedli sysitem Ancorporiateds 1inS ad priidi¥eihaldeoiditg to
initializing routine executed by a CPU illustrated in Fig. 2. Aprinter

according to tthei Anyenitdonwi || first be described with - reference to Fig.
1, prior to description of an enbodi ment of the invention. The printer
according to the inventi §i8i.s2sdsdasibdock sdagyame showing lac @ riiy cd paRU
(central processing unit). in which a ROM (read-only nenory) 1 having

stored therei nPRYEIRA: OF B SGRIFOdx STSteq BpcorPorsteds ine g ardasier. The
printer conprises a nonvaolatile: ry 2 ich is capahl e of being read out
and witten an&cﬁﬁfgﬂnﬁé§°béﬁt@Hgggﬁgégﬁng% &hen Inventdofsr switch of the
printer is turned off. qu ROM % has ﬁtore% t herein identifyin

Fig. s a4 view showing an arrangement of

data tables provided in a ROM illustrated in Fig. 2;

o Fig. 4 is a view showing an arrangement of
. data tables provided in an EZPROM illustrated in Fig. 2;
Flg. 5 1s 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 1nvention. The
- printer according to the invention is so'designed_as to
be.controlled by a CPU (central processing unit), in
which a ROM (re#d-only memory) 1 having stored therein a
| contrbl 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 stofed therein identifying



codes la for identifying the control programstored in the ROM1, and
initializing data |b. The nonvolatile menory 2 is provided with nepory
areas 2a and 2b which have stored respectively therein identifying éﬁﬁes
fand 5 initializing data simlar respectléely to the identifying codes |a
and the initializing data Ib stored in th The menory areas 2a and

?25‘;2&?52@& B 1, T e R 2%"5#“%%2* gt s oo
contr ol un| &h %g‘gg?r ?f‘&ﬁa@?i.ig'?tda% ng Co Inqm%toq_r et%.len the ROM 1

with the |éént| yl nd co he nonval at’i e Menory each time the

pover swit ﬁl@m'ori-yt $r fl%d vid wilth Inﬂ%ﬂ;ﬂ‘ Wrdh <L 4 ) wilieROM 1 and

the identifying 15 es in the nonvolatile nmenory 3 are inconsistent with

each ot her nhae s(t@ﬁerdoIrdﬂﬁéqt&ﬁél@ﬂ%&i&hadedﬁiltﬂyfmw&dwE%d@ and the
initializing data | b stored in the ROM 1 respectively-to the nenory areas

2a and 3b dhitialiwing alatae stmiday Fespedtdlwelw ito nthe he identifying 20
codes la and the initializing data | b respectively to the nenory areas 2a
and 2b. Thddendidying cedeROWal ansd rthe dodd iwltilz ingneatacrid atd@d havi ng
i ncorporated therein new functions, the initializing data Ib in the

currently incéhgoRMed .ROWhe @%Qﬂé&/@rﬁﬁﬁ&& iand 2 Tmm@Etanetthe nenory
2. Accordlngpp§1no partlcular operatlon is required for initialization of

t he nonvol & feine, codes, laand Jhee idd ng idadanddory 2is

n | h n | f
initia |zed s%e%HiJe |a E%?tHP d%ntical array fashion. The

10 printer includes a control unit 3 which compares the \J
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 inconsistenf with
each other, the control unit 3 transfers the identifying
codes 1la énd the initializing data 1b stored in the ROM |
1 respectively to the memory areas 2a'and'2b of the
nonvolatile memory 2, thereby writiné the identifying Noj
20 codes la and the initializing data 1b 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 1b in the
currently incorporated ROM are always stored in the
25 nonvolatile memory 2. Acco:dingly._no particulaf
operation is required for initialization of the

nonvolatile memory 2. Further, once the nonvolatile

memory 2 is initialized. the initialization of the



-9- nonvolatile nenory 2 need not be carried out again even though the ROM
1 is reptaced with another one. Thus, after the initialization of the
nonvol at™e nenmory 2, it is possible to nodify the initializing data in the
5 nonvol atile menory 2 freely fromthe operation panel or the like in a
manner. | i ke the caonventional one. Referring‘@o‘Fig. 2, there is shown in

bl ock di agram a control:%%sten1incorporated in a printer according to an

enbodi nent of RAVOIALGOMEMAEY RoneebRPl die §RtisHh RinpEIkesvep gh the
tral S it Q f trolli i f ti f th

brinter Conmeddthh dY meradg et it aBo hEh e na TR AF AN [ g of a

dat a bus, | - .si al, b 1 RAM

e dom acons o BN AN $°URY Ropadain & ol 2,00 g 2

programmabl e 1 gdaHe RO F twéati_niﬁi%ﬂ%g{ét e e 1HETENSY and an
1 0O a (0]

I nput/out put interface 14. The 1 1s nounte contr board in a

repl aceabl e smaneeivolBtd 1ROMehbriya® Freedd fMiemtithed dp¥iHatlon? Pasfamd or
controlling the CPU 10, identifying 20 codes inclusive of a version

nunber for iderthief Mitke time ac mamner Ariker aMe ot ventdonalfl ofear acters to be
printed. Further, the ROM 11 has stored therein a programfor automatically
initializing the EPROM 1Referird ngetor Fiigd 123t eherand sdahawnorin hd ock
initialization. 25 The RAM 12 is utilized to store work areas of
the CPU 10, rediisisnam o lcopdrald sysitedr dnicoyporarted dax @ pedmitread f or
controlling the printer. The [err] PROM 13 has stored therein respective
. according to an embodiment of the invention. The

e 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

‘an E°PROM (electrically erasable programmable read-only memory) 13 that is

15
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
hgg' control program for controlling the CPU 10, identifying
20 ‘codes inclusive of a version number for identifying the
.control program, aﬁd a font of characters to be printed.

Further, the ROM 11 has stored therein a program‘for

- ‘automatically iﬁitializing'the E2

PROM 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 conﬁrolling the printer.

2

‘The E“PROM 13 has stored therein respective



-10 - initial states of the various functions of the printer at the tine
the power switch for the printer is turned on. The [err] PROM 13 nmay-be
replaced by a nonvolatile nmenory capabl e of being read out and writtep: such.
as a 5 nonvolatile RAM or a RAM backed ug@by a battery if they can_be read
out and witten by the CPU 10 and can have contents retained even if the

power swit gh it d1urdftel fof Tilfe | VRS  AiHc PRs 1dr i tnE Pwasted to 10

various actuators and sensors of the printer. The ROM 11 i s provided
therein wtdt diiea tiale eshR@GFRIY switFOMIdY 2tlee iter Nidi urmed The first
data tabl e ROMIBL1 hqf stored therein character- string data as identifying
codes i ndi . v&he EI'BROM 153 tmare endreplaced by minbenvébatibenti fyi ng the
control programstored in the ROM 11. The character-string data include a
character &emary 'qapgble foff hedngreadoutand iwrIteen ssugh Mg lacode _
indicative of termination is stored at the end of the character string. On

the othér FPNYHAtLIR RAL AR RN thagkeArBlY slattereolfhkkeYn data

f initializi the [ P 13, The datg f ‘he initializati i ncl ud

for exanpl E5Mdies TRash Qe 10 oFF SKieh Phcthe R o fod Gap dRees, 1
ial), data.b | f t f gh t to 25

be. pri ni ed el oL el €€ pRREETSITRRL £3 FUBRER' D1 Ton” Lo

10CPI, 12: JZ&CPl), data d on the line pitch (6: 6LPI, 8 8LPl), data e on

t he paper

The input/output port 14 is connected to o
10 various actuators and sensors of the printer. A 4
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 Aata
include a character string "P001", for example, as shown
in Fig. 3. A NULL code indicative of termination is
stored at the énd of the character string. On the other -
20 hand, the second data table ROMTBL2 has stoied therein
data for initializing the EZPROM 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 arrﬁngement of characters to
25 be printed (0: draft, 1; high quality), data ¢ on the
character pitch (10: 10CPI, 12: 12CPI), data d on the
line pitch (6: 6LPI, 8: 8LPI), data g on the paper.l

iength (66: 66 lines, 72: 72 lines), and so on.



v
| ength (66: 66 lines, 72: 72 lines), and so on. The [err] PROM 13 is
provi deget herein mnth first and second data tables EETBL1 and EETBL2 as
shown |ﬂ*F|g 4. The first data table EETBtII1Thas stored therein ROM
recognition codes and the version nunber as codes 5 for identifying the

| “Th 2 d L h h f
s gt am e Aovite EZRRB RRALEBE S EhIR tnbPe lASW IR el o, ©
hand, the SeCOEdeéééoﬁéthtEE-tr%% Eaﬁaﬁeieg nhNBEPBD2 g&aﬁm&mdf{,erm ni ng

respective initial states 10 of e various tunctrons o e printer at the
time the powerFsgi tgh | FheUPDeEtoBatdNeaBleaEEPBL1 PhasCstofled hereindnd
the byte nunber of the second data table EETBL2 are the sane as the array
a, b, c, d, e,ROM.recdghbeibyt eodeshandotheéheefaiont althbe RAEBL3des t he ROM
11 15 shown in Fig. 3. The RAM 12 is provided with a data table RAMIBL2 for
storing sel%ctﬁdrnbdestbfY1ne thei contrahcprogeamt tTkeparnagrofisthbown in
Fig. 5. The array a", b", c¢", d", e", ... of the data table RAMIBL2 is the
20 sane as th@aéﬂrﬁﬁbhe BETBL1discthe same ahctbataofathe ROnFBLdagad t he
array a', b', of the data table EETBL2. Further, the byte
nunber of the H%?é?t%ﬁmgghim%BLEthRQMsblnﬁH@WEqEBIF%S tBat OR Eheh of the

dat a tabl BL2 d.EEITBL2. 25 trol t
cgngtrﬁctgg as® %VegnPﬂe sgcand dpLe Eag}gt"'Pﬂgtﬁgglggﬂﬁeﬁgufrhe

processing Sho@ﬂe%@iE'Satg £8r' 8¢ BRR 818 %hgpgéggvgnlnitial states

W 10 of the various functions of the printer at the time the

power switch is turned on. The-array a', b', c', d',
€', ... and the byte number of the second data table
EETBL2 are the same as the airay.g. b, c, d, e, ... and-
the byte nuﬁber 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
fﬁnctions of the printer as shown in Fig. 5. The érfay
a", b", ¢", Q”, e", ... of the data table RAMTBL2 is the
same as the array a, b, ¢, 4, e, ... of the data fable
ROMTBL2 and the array a', b', ¢', d4°, g: ... of the
data table EETBL2. Further, the byte number of the data
table ROMTBL2 1s also made equal to that.of each of the
data tables ROMTBL2 and EETBL2.
25. In the éontrol system constructed as above,
the CPU io executes a system initializing roﬁtine

processing shown in Fig. 6 on the basis of the program

stored in the ROM 11 for automatically'initializing the



)
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 Slrsand S2,
the CPU 10 first conpares the contents of the first data table RCNWBtf in 4
the ROM5 11 with the contents of the first data table EETBL1 in the E PROM
13. That is it is Judged whether or not2 the data on the ROM recognition

codes and rs n r r t e ogram stored in
the ROM 2 ﬁyﬁh %ﬁggeﬂg?grg anb?%g ba%EE%1%g tﬁ? Pﬁghfg g%%nt 10 is

affirnativeurhédlgnJudged 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 Judgnment
at the step S2 is negtt stepsi 51i andu§gedtheaCPUheORPIrst compaplesced by new
one. In this case, the data stored in the second 15 data table ROMIBL2 of

t he ROM liltheheontentshefd&he férsitndaetal tabige ROMTBRAr LnPRBE RBMar e
transferred at ‘a step S3 to the second data table EETBL2 of the E2PROM 13,
and 2 aPe ktivith the:gentgnts of &Bpn§1§§t fdatactpRdm EETBEL ANt al i zed.

At a subsequentzsteﬁ the data of the 20 first data table ROVMIBLL, that
are the datBeol PRe F&ﬁ*re@@@ﬁli?on1$oa§sJHﬁgthEh9§h§FoﬁrnﬂﬁﬁeF eare

ransterr og b2 Sherhe! M fhBobals i IBhEs hni"End FeEETM A0GRALS Vritten

for idéntifying.the control program, stored in the ROM
11 with those stored in the EZPROM 13. If the judgment

10 1is affirmative, it is Judgéd that the ROM 11 is the same s/
as one used until now. _The program proceeds to a step -
85.. On the other hand, if the judgment at the step S2
is negative, it is judged that the ROM 11 1is replaced by
new one. In this case, the data stored in fhe second

15 data table ROMTBL2 of the ROM 11, that is, the data for

2PROM 13 are transferred.at a step S3

to the second data table EETBLZ2 of the'EzPROM 13, and

initializing the E

are written to the same. By doing so, the E2PROM 13 is
initialized. At a subsequent step S4, the data of the ~
20 first data table ROMTBLL, that.are the data on the ROM
recognition codes and the version number, are
transferred to the first data table EETBL1 of the
E2PROM, 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 ROMTBLZ2 are hade
identical with those of the EETBL2.
At the subsequent step S5, the CPU 10

transfers the contents Qf the secdnd déta table EETBL2



contents of the  ROMIBL1 are made identical with those of 25 the EETBL1, and
the contents of the ROMIBL2 are nade identical with those of the EETBL2. At
t he subs®duent step S5, the CPU 10 transfers the contents of the second
data tabl e EETBL2 _ 13 - inthe [err]PROM %3 to the data table RAMIBL2
in the RAM 12. Thus, the initialization processing is conpleted, and the
progr am proceeds tbeoEN®PROMydBemoi thiei daitaaittablepRAMTBE2NGnOkhehRAM ke. 5
As descri bed above, the CPU 10 executes the processings at the steps Si,

S2, S3, S4 andl@s, Thas.t kbepdndtislilzetion prrocpssitigr isscbmpietedr,ned on
after the ROM 11 having stored therein the control programfor the printer
has been repl aBB8 GhenPRogram prrcegdsotRepther Eystemiadtdrdigerdonswi t ch

is merely turn g Lf gnd subiﬁguigkly turned on wthout replacenment of the
ROM 11, the ?6°8R%508: 8 5APy tH€ processings at the steps S1,” S2 and

S5, b th t ent f WLSt table EETBLL1 in the E_PROM 13
Se the cand ne those 1545 dBRErabedl aBBVE .| BheC R fl exBsuiRs e 11 i
t he manner desgpi €a¢lt I Rirtlal kZi Ngoda 0@ 4t Vakl O u i ons
of Cthe bt nt o PEoGBEsERgYCar! tie Bekpl) 51, T82028, DR4' ) BE. Chebl bl

EETBL2 of the pgwelPBWYteR by the P?hhitelri 15N¢12Q¢ %eﬁeg%ﬂga%egh%n%aﬁe-

Further, the contents of the data table EETBLZ are copied to the data table’
RAMIBLZ in therRBMMI1ZhaVhfgCatbeRds thbreifi €hkacbakr81EBFBEZam for the

printer has been réplaced by new one. On the other
&4; 10 hand, when the power switch 1s 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, becauéé the contents of the first

data table EETBL1 in the E2

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 ROMTBLZ to the

‘data table EETBL2 of the EZ

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'ﬁy 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



can be nodified to ones desired by a user by manipul ation of the keys (not
shown) in _a manner |ike 25 the conventional one. Mreover, the contents of
the data table RAMIBL2 in the RAM 12 can be nodified by neans of cormghds 4
fromthe host computer or by nanipulatioq of the keys. Furthernore, the
function - 14- selection at the tiné'tﬁe'printer is operated actually is

cart 1 ed ULl SEE Bl SRR Bledt S PATEAAG AT 12 For
printed, wWiid @aprildif &Pcdf‘ﬁéﬁgé'ea%érédée tde e gicﬁé’é’%f LehE RAMFBLES are

printed. In connection wt ove, the cont system operates in the

manner desqm hd HpwaBaciFdd Nhd tihdOVerf Sthd dud¥edd b Profieiei s turned
on. 10 Accordingly, when electric current is caused to Tirst pass through

t he board RAMYBLE ieorfonentise alrafCtclidtge tentare plinted sStwiipla tabl e
EETBL1 of the E PROM 13 is not coincident with the first data table ROMIBL1
of the EOVthe addsbrmasse H'hed ilkl, diie High-equiedBty ¢larddac texriefamed. Thus,
there is a high possibility that the [err]PROM 13 is initialized

aut onat i calpninted.. 15 - 1111111212111121211112111111 * C L M

S * . '

In connection with the gbove. 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 E2PROM 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

EZPROM 13 is initialized automatically.



Cains: - 1 A printer conprising: a CPU for controlling various

: S
functioquof the printer; a replaceable ROM having store rein a control
progranteXecut'ed by said CPU, first identifyijpg codes foﬁ“!ﬂ 'mmmﬂmld
control program and first initializing data; a nonvol ati n ol e
of being read.oH--ﬁgq_mmitten and having contents retained éeven if power -
swi tch neans of rinter is turned off, said nonvolatile nenory being
provided with first and secogﬁbnenor areas having respectively stored
therei n second b'denti fyi ity REcHEe €hitializing data sinilar

respectively to said fir ' (£ V.l id fdrst dinitializing
data stored in said ROM %sadl. ﬁdrété%gtdp@g?}r%%v "g’e?stit%f%go a‘é}ﬁal e
of storing sai ¢ ffinfedys dentifying codes and said first initializing data,
respectively; and a control unit for conparing said first and second
identifying codes with eafltdnffedtid) HOMThaV 8l SHdtdP erid ' means is
turned on, to'transfer said first identifying codes and said first
initializing daiontresgpgaiogradny dxecattiell by Haiah CAEC @G S Mdeh ti B @f
said nonvol atile nmenory when said first and second identifying codes are
i nconsi st ent wicodesadortiden titfiydmegsadd tdontrodi prfogram, dard ifirnsyy codes
and said first initializing data respectively to said first and
Initializing data;

~ a nonvolatile meﬁory capable of being read out
v | and written and having contents retained.éveh if power
switch means of the printer is turned off, said |
nonvolatile mémory being provided with first and second
memory areas having respectively stored therein second
.identifying codesland second initializing data‘siﬁilar
respectively to sald first identifying codes and said
| first initializing data stored in'said ROM, said first
and second memory areas béing capable oflStoring 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 iﬁitializing data
respectively to said first ahd 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 nenory areas. 2. A printer according to claiml1, ‘
wherein said nonvol atile nmenmory is an E PRO\/IMI'II“"IMIII”J?’IM“ ter acgording
to claim1, wherein said ROMis provided wt | e haviwdgy 3
stored therein said first identifying codes and 4 sécohd data table having
stored therein said first initializing dayg, _wherein said nonvolatile

menory is prOV|d aﬁﬁd}‘iJQJSt dat a table havi ng stored therein the second
i denti fying S5 y ~ and a second data

tabl e hav! n%.st ored t erp?eir}ltreetsgeccctd V‘ﬁﬂﬁt dn%llasﬁnat €s v@{ur ne asiiunct i ons

of the printer at the'ti neans “i’s

wher ei n sai ¢drvoita 2y q,h ?@ mf said nonvolatlle menory are
arranged in an array the sang as sal irst and second data tables of said

ROM respectgvely. 4. A printét RddBrai1me Yy E1%dof A ClwdPedtn Wif i N said
control unit includes judging neans:for judging whet'her or not data of said

first data ROM ds preoafidddOviatte & of i1 tdelatanitialb lieh oy fafg stiskdd r st dat a
tabl e of said nonvolatile nenory, neans operative-in response to the

j udgnent by tdeireijnudging figsts detify inegatodes, and tar aexfand tdeta
initializing data stored in said second data table of said ROMto said
second dat a tadiee hatvigw & teorad| thene mmadd, filretedipifrial iginge
initializing data stored in said second data table of said ROMto said
second dat a 4adift e ¥arereding Sedvl, drenvale tidie memoxiyy Ife@rovigied ki et ri ng

the data stored in said first data
Tirst data table hav ng stored therein the second identifying

codes ' and a second A
data table having stored therein_respecti#e 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 éf 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 lncludes judging.meﬁns for judging whether
or not data of said first data table in said ROM are “K;F
coincident with thosé 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
nqnvolatile 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 fir;t data
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- 17 - table of said ROMto said first data table of said nonvolatiTe ——
menory {&wrlte the data stored in said first data table o ’mﬂm

sdid firSt—dat’a table of said nonvolatile negpry. 5. "m"@”m’
according to claim4, further conprising a RAM provi ded with adata®

for storing selected nodes of the various functions of the printer, wherein

sai d data tabl ecathr1&aoe sdMV ROM atd SWEE TIrsp @4taYtabEe SéfEsasgsai d
second data table of said ROM and said second data table of said

nonvol ati | e nmenonyvolati d aienmorysatsl wionté otheindidtafstdhed imcsagdés neans
for transferring the data of said second data table in said nonvolatile
menory to sai d fitrsttddtae tdbbaiafl RFadd ROM toisabd fibst addtal tgbhe of
her ei nbefore described with reference to and as illustrated in the
acconpanyi ng dr%ﬁﬂ¢mﬁan°18tile 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 uvmit  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.

bt



