;e3e xxyT| L~6T :1 D JUN ~ TI TLE OF THE | NVENTI ON DRI VI NG DEVI CE ?F
PRI NTER HEAD BACKGROUND OF THE | NVENTI ON The present invention rel afdsJbt% 727
riving device 5 of aﬁﬂrlnter head whi ch receives serial print data of

maxi mumn bits tmwm“‘ HWWects a conductive mavefornldependlng upon th
received print

ting. For example, in Jpn. :]"”MHMMHMWAI
Publ i cation 10 15 ZOH&na 8-216457, as shown in FIG 23, p
respect to each nozzle of print head 2 froma CPU 1 is conver taagot hr ough a

tone serial data converting section 3 into serial print data including tone

information, and the converted dpigykSosUupRti B@vERTfokone parallel data
converting section 4. The tone parallel data converting section 4 converts

the serial pringreatiei vEerdoner pegehtek g@i@ correspondi ng to the nunber
of tones of nozzle, and the converted tone parallel data is supplied to a
driver 6 through a duty contrehcgeROUND DF ant aNvENItIONEad 2 is driven by
this driver 6. In Jpn. Pat. Appln. KOKAI Publication No. 9-11457, 25 as
shown in FIG 24, thEhe presenvvidedntdononedavesotm gededatinggderde 7 for
generating a plurality of driving voltage waveforns corresponding to sizes
of dots, nd sysfempomter hexthswidic¢hrreensyasi agrprlnpriatadashi pf cl ock
and the like. Two-bits tone data which is print data is supplied fromthe
system control magimuminbjty penep3andseheahs 8 €onaushive YRVEHPrm9 and
is stored therein, and the tone data stored in the shift circuit 9 is

| at ched by a | A4@ReRIIRG #PAW %EeaF%ﬁ%H%?@rﬂ¥hEH 2ahfn§OTt RELNEEBAed out put
i's converted by a degoder nd {hen, 5 a tlpbaxer 13 is driven .through

si gnal processing nehfs 3§aTBf§eléEtJBﬂe HPFV|ﬁ§P It§8§Aﬁa§8P&FﬁFFﬂ8ﬁ|the
f 7 to d | ect | I n
E?F;DEZ?BVF\&SW %?i%%? ':‘E%n iﬁ b, . fiﬁ%na%iégggfﬁh%lz\faew?gﬁean(%slStm
i SR LA e

respectively, Th each D I'T CUi fromt he
shift registers,g tde L6 L8 §é‘Piné€Q' tondePRifl! htsehhal
conversion circurt Q%h ﬁ% @§% hanﬁ an outputng? E nternghtiner
19 of a 3 into serial print data including tone information,

and the converted data is supplied to a tone parallel
data converting section 4. The tone parallel data

15 converting section 4 converts the serial print data
into tone parallel data corresponding to the number
of tones of nozzle, and the converted tone parallel
data is supplied to a driver 6 through a duty control
section 5, and a print head 2 is driven by this

20 driver 6.

In Jpn. Pat. Appln. KOKAI Publication No. 9-11457,
as shown in FIG. 24, there are provided common waveform
generating means 7 for generating a plurality of
driving voltage waveforms corresponding to sizes of

25 dots, and system control means 8 for generating print
data, shift clock and the like. Two-bits tone data

which is print data is supplied from the system control



print command pul se processing section 18 is supplied to the
?arallellserial conversion circuit 17, and is supplied to a flip- fI%HUQIﬂm3
hrough an AND gate 20. An out put of this flip-flop and an out put of an
out put 20 protection circuit which nonitors a power supply voltage are
supplied to an AND gate 23, an output of this AND gate 23 and an out put of
the parallel/serial conversion circuit 17 are _supplied to an AND gate 24,
and an output of this AND gate 24 drives a transistor 25 Tr to turn on the
electricity for an exothermc resistor R In the case of Jpn. Pat. Appln.

KOKAI PublicatigBans~g0td & $hZPP3circ@it N9 afa2ib48¢orvhepndabanhayhpg two
val ues is handl ed for exanple, since it is necessary to add dunmy data such

that the anmbunttRé bbhs BLEQNBEoEE SAMBhASshherNUibBenief 9t 98esatanddt o
transfer the sane, there is a 5 problemthat it takes a tinme for

transferring theydataattR ¢heceaselof adpa. pPedetépiined KOKALnBYUbkheat i on
No. 9-11457, when data having two values is handl ed for exanple, since it

i s al so necessal gttbedddutpunyislatansectedhay &hdeaodent 1df ahdt shbagones
the sane as the 10 nunber of shifts of the shift circuit, and to transfer
the sanme,5thereaisultppbbkem thaisidrivkesthrovgh $dgnaetanspeessmaggt he
data. Further, in the case of Jpn. Pat. Appln. KOKAI Publication No.

6- 15846, there Bmpenprbyi edsshest PRYi ATEYngnvehbagarupvefoshefsomdata is
15 transferred as two bits parallel data and therefore, there is a problem
t hat the nunbertBe SPHRAr Yevetorm JPRPEALEAT BRREE SUMMMRYIVE FHE
INVENTION It is an object of the present invention to 20 provide a driving
devi.ce of printBteheS e?ﬁrhﬁl%ﬁeﬁ B&-can be transferred in series and thus

|1 ff f t f d wh f
VAl ues 1o handl ed. | £% 9° aﬁ%seé??épﬁ rk”gagﬁinauﬁﬂéﬁéﬁf@%a&% a&?&‘i Cand

data CLOSTeIrIRg LhORCRf BFG2%,SNOLLSTEH BDRE, 85 LRCaguRUBE 1O ! L5 oCT
print data is snal da%a can mor e 8wt f ? e present
| nvention descrjpgdg hgggiggni éﬁl£93£egl§t859 Eh N, 3035V reéae@tQQ%Y&ng

device of a printer recerves-one bit serial pfint
maxi mumn bits 4908 PRr<9PR Pi¥elsangde¥hbghpgdenel ptagsScardniyi ng WayRf or m

for driving a printer head in accordance with the received 5 print data,
conpri si ng: the shift registers, and the latched output is supplied
to a parallel/serial conversion circuit 17. On the
15 other hand, an output of an interval timer 19 of a
print command pulse processing section 18 is supplied
to the parallel/serial conversion circuit 17, and is
supplied to a flip-flop 21 through an AND gate 20.
An output of this flip-flop and an output of an output
20 protection circuit which monitors a power supply
voltage are supplied to an AND gate 23, an output of
this AND gate 23 and an output of the parallel/serial
conversion circuit 17 are supplied to an AND gate 24,
and an output of this AND gate 24 drives a transistor
25 Tr to turn on the electricity for an exothermic

resistor R.

In the case of Jpn. Pat. Appln. KOKAI Publication



serial input shift register nmeans for shifting the received one biT SAIN 2403
print data; and changi ng neans for changing a shift path of the sh P

Pegi ster means in accordance with the nunber m10 (1 ~ m~ n) of bits of
tone to be received. According to the invention described in claiml, data
can be transferred in series and thus, one signal line suffices for
transferring data, and even when data of_t values is handled, it is
unnecessary to add and 15 transfer dummy data,” and data transferring tine
can be shortened nDre as the amount of bits of print data is smaller so

that dat ftl ddi. t | object ¢ f
he. i nventi on vkt Ba248¢5or tAePnaka HBELPELE G \ER 141 PARAL ha 20 i n

part will be ob |ou t he, d scripti.o r e rned b ractlce of
the invention. TR& % %@ ?g aﬁé aﬁvéﬁtéﬁegéggss §¥i%ve |o%'na 6€ “eal i zed

and obtai ned byg n tal

particul arly p0|ﬁng%88% %ggePﬂEF?g?B@ g EEIE% %@%&Rﬁggl%%%%?%%HéthVERAL
VIEWS OF THE DRAMhDE-TBE esaeapaaxangodrtﬁwn@%r \Mnbcfaaa\rée ltmﬁe%oqrsataed in
and constitute a part of the speC|f|cat|on N 2003 - illustrate

present | ys pref epreglembeHaientstakekha wmentben ,trarm@ fb@ﬁqtn@en;h\@ tdatlahe
general description given above and the detail ed description of the

preferred enbodifneshe ghsenobelpw. Patvearpplexpkakalt Pabl ipaitienpl es of the
invention. FIG 1 is a circuit block diagramshowi ng a first enbodi nent of
the present invHoti 6R11EbG, *hea datamhagingveivor madiuaegr dw $faowmilegl for
operation timng when print data in which each pixel 10 conprises four bits
is handled in theahplst embodi ikntiis ELEo Becssaawynitieg adal efugwy diadgr am
showi ng operation tining when print data in which each pixel conprises two
bits is handl edshaht kBafi Ebe amboaitnedt bilksGbegomesa thienisagewaseftdem
dlagran1shomﬁng 15 operation timng when print data in which each pixel
conpri sek0one bPEMPSrhaAdPBATER Pﬁeth?r§bléﬁb6dFﬁ§Hﬁr rng t® itgragsdercui t

bl ock di agram show a second
g tﬁ gm ﬁere is a problem that it takes a time for

transferring the data. Further, in the case of Jpn.
Pat. Appln. KOKAI Publication No. 6-15846, there are
provided shift registers in two parallel steps, data is
15 transferred as two bits parallel data and therefore,
there is a problem that the number of signal lines is
increased.
BRIEF SUMMARY OF THE INVENTION
It is an object of the present invention to
20 provide a driving device of printer head in which data
can be transferred in series and thus, one signal line
suffices for transferring data, and even when data of
two values is handled, it is unnecessary to add and
transfer dummy data, and data transferring time can be
25 shortened more as the amount of bits of print data is
smaller so that data can be printed more swiftly.

The present invention described in claim 1 is that



enbodi ment of the invention; FIG 6 is a block diagram show ng a shgtgpgrﬁpa
of 20 a mask circuit in the second enbodinent; FIG 7 is a timng

di agr am showi ng operation timng when print data in which each pi xel
conprises four bits is handled in the second enbodinment; 25 FIG 8 is a

ti mng waveform di agram show ng operation timng when print data in which
each pixel conprises three bits is handled jn the second 1 0 ,IUN 2003 -
6 enbodinent; FIG 9 is a timng waveform di agram showi ng operation tim ng
when print data in which each pixel conprises two bits is handled in the

second enbodi megt .5y EhG ad0ibs 8t hTRIRLCL AL dhagiaBnaY, ration

timng when print mhlc eac i Xxel conprises one bit ed in

the second erTbOﬁw?QImEI!Lgﬁr}at' aaea%@cwasu%ﬂ% i agr acran%h%g%r?eth' rd

enbodi nent of the invent 10 FIG 12 is a timng waveform-di agram

showi ng operati gixbi mhAg wh@ahpabeérﬁlahasl a %‘J.Qf'ln%a%v@f)éﬁlm GJPri ses one
bit is handled 1n the third enbodi nent; is"a circuit block diagram

showi ng a fourtéareohn I59§k;ﬁtekhﬁeaaveﬂta@eoraénEbGW1k%lﬂhéﬂﬂéd&ﬂ@éﬂagram
showi ng a structure of a shift register with a selector; FIG 15 is a

timng wayef or npdiiagr datahovbngrapénati on ti m ng when print data in which
each pixel conprises four bits is handled in the fourth 20 enbodi nent; FIG
16 is a tinm ng wavef ermidilagnamtssduiflg regesdeiometans fpuren fring et a in
whi ch each pixel conprises one bit is handled in the fourth enbodi nent;

FIG 17 is a ciregpivefioerRedbagr aarsnéwerdgng fiateh and

changing means for changing a shift path of the

shift register means in accordance with the number m
10 (1 = m = n) of bits of tone to be received.

According to the invention described in claim 1,
data can be transferred in series and thus, one signal
line suffices for transferring data, and even when data
of two values is handled, it is unnecessary to add and

15 transfer dummy data, and data transferring time can be
shortened more as the amount of bits of print data is
smaller so that data can be printed more swiftly.

Additional objects and advantages of the invention
will be set forth in the description which follows, and

20 in part will be obvious from the description, or may
be learned by practice of the invention. The objects
and advantages of the invention may be realized and
obtained by means of the instrumentalities and combina-
tions particularly pointed out hereinafter.

25 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated

in and constitute a part of the specification,



25 epbodi nent of the invention; FIG 18 is a diagram showi ng a structure of
a mask setting circuit of the fifth enbodi nent; 1 0 J UN 2003 1BJgN 2003
Is a tinng waveform di agram showi ng operation tinmng when print data in
whi ch each pixel conprises four bits is handled in the fifth enbodi nent;
FIG 20 is a timng waveform di agram showi ng 5 operation timng when print
data in which each pixel conprises one hitgis_handled in the fifth
enbodiment; FIG 21 is a circuit block diagram showi ng a sixth enbodi nent
of the invention; FIG 22 is a timng waveform di agram showi ng 10 operation

timng when pri l@épﬁ%%ﬁ ;bpéf@ir%cﬁ)g%ﬁﬁﬁffm&@@s b']t_ Lgehandled in

the sixth enbodinent; rcult I'agram show ng a

conventional exapdgidi G arid dosg@tﬁéfquiéhb&w&kggﬁ@ﬂéﬁraébemnggi@mt her 15
conventional exanple; and - FIG 25 i1s a circuit” bl ock diagram show ng

anot her conventd e X}l a i M d- B ES(ERS RId SN T4 S NVENT ON A first

enbodi nent of the present invention will 20 be explained with reference to

FIGS. 1 to 4. Asrstewed NerdddirentdefBré oPIowv) deshva seréaplapareahéel
conversion circuit 31 which converts serial print data SI of mbits (1 ~ m

C 4) ton& into pairdiEledaif the mibrdst Bmech and whi ch can convert the
maxi mum 25 n = 4 bits of data into parallel data; a parallel shift register
unit 33 having k rowsI®f Iols-dicipanit|keloskidiageghsstkowild ahfchst
transfer parallel print data 9 0 JU N 2003

embodiment of the present invention;

FIG. 2 is a timing waveform diagram showing
operation timing when print data in which each pixel

10 comprises four bits is handled in the first embodiment;

FIG. 3 is a timing waveform diagram showing
operation timing when print data in which each pixel
comprises two bits is handled in the first embodiment;

FIG. 4 is a timing waveform diagram showing

15 operation timing when print data in which each pixel
comprises one bit is handled in the first embodiment;

FIG. 5 is a circuit block diagram shbwing a second
embodiment of the invention;

FIG. 6 is a block diagram showing a structure of

20 a mask circuit in the second embodiment;

FIG. 7 is a timing waveform diagram showing
operation timing when print data in which each pixel
comprises four bits is handled in the second
embodiment;

25 FIG. 8 is a timing waveform diagram showing

operation timing when print data in which each pixel

comprises three bits is handled in the second



_ g, of mbits fromthe serial/parallel conversion circuit 31 by1qtbb S
each; and a serial data output circuit 34 which converts the paral’l M &r$mﬁ
8ata of mbits transferred froma four-bit paral l el shift register 32 5 of
the last raw of the parallel shift register unit 33 into serial data to
output as serial print data SO. That is, data output termnals OL to 04 of
the serial parallel conversion circuit 31 gre_connected to data input
terminals D1 to D4 of the four-bit parallel 10 shift register 32 of the
first step, data output termnals OL to 04 of the four-bit parallel shift
regi ster 32 of i Jo k-1 th step are connected to data i nput
termnals Dlt(é%§?é%ﬁ§%%’four-bit parallel shift register 32 of the second

to k th steps, 15 reppgctyvelya @ﬂﬂiﬁ?t@aQHEBHﬁ bengtaal snGhihg 04 of the
four-bit parallel shift register 32 of k th step which is the lNast step are

connected to dadgetraién t€Lming! $héh %@iﬁﬂ @htdhenserieh datn pukput
circuit 34. Reset signal RST, shift clock SFCK are supplied to each of 20
the serial/ par atdipr L8 etdd Opi€s I Loli hardle®ath dhet HecdHadr elbddpaeatt el
shaft registers 32 and the serial data output circuit 34. The data out put
termnal $ Ol to 04 ofIeachOoistaetimingbwbavpéoainl éiaghamt shegisgers 32 axe
connected to 25 input termnals of a mask circuit 35. The mask circuit 35
takes in paral lepedast oft kmimg swiegn t paint edaed fnowheabheatht hexédbur-bit
parall el shift registers 32, and 1 0J UNZ2003 _ g _ nasks them except
m bit which i s ¢empriges i oneadeht ofsshepdley bnfekei yecond embedimengnal s
SLT1 and SLT2. The parallel data of k steps fromthe mask circuit 35 is
supplied to the | atchI€irétbi ts38. c¥heudfBépredpporamsghering gnkhdrdL 1
and SLT2 are al so gyggéied %o the serial data output circuit 34. The serial
data out put ci retPe Ryuppt i Bhe sERY@RtH?PRht data to a printer head driving
devi ce of  the next sgfg m@gn.a Iaﬁge.nunber gf granter head driving 10
devi ces At e connect efilfo bhet&ndt hEPINH ¥3XGEREN I EHARRE. SRBFHEAI y, in the
case of a line printer whigch. pri one.lin one line, lurality of
orinter head arpuret iRl L6 R0 M REbE FatY (2 arbt Al o ReRLBE Bed e

manner . 15 The Lagohs cld el 96! ALchesaibe PAT EhL et dialachbolis hlingtep from

t he mask circui I npu m ng of latch signa e paralle

data of k th steps |ptghedsbystBechataheChibtit a38gkamSYRBLLRE tO @
conductive waveform select circuit 37. The conductive 20 waveform sel ect
circuit 37 sel egtfo@hen dmis@NONEht VEf st gval svditdiéR; TP15 and GND (ground

| evel ) froma conductive signal generating circuit 27 for each of the steps
based ong he parall eF1dat a4oiskatblotrpdiagpaihehbatial &i sevuttdee afd
supplies the selected signal to 25 head drivers 38. The head drivers 38

out put head a shift register with a selector;

FIG. 15 is a timing waveform diagram showing
operation timing when print data in which each pixel
comprises four bits is handled in the fourth

20 embodiment;

FIG. 16 is a timing waveform diagram showing
operation timing when print data in which each pixel
comprises one bit is handled in the fourth embodiment;

FIG. 17 is a circuit block diagram showing a fifth

25 embodiment of the invention;
FIG. 18 is a diagram showing a structure of a mask

setting circuit of the fifth embodiment;



driving signal OQUT1 to QUTk, respectively. Here, the reference nunber 25
represent a driving 1 aJ UNZ2003 - 10 device, and the reference
Munber 26 represents a control section. The control section 26 co%ﬁpﬂsgﬂa
conductive signal generating circuit 27 for outputting conductive signals
TP1 to TP15, and a control signal 5 generating circuit 28 for outputting

|l atch signal LTN, effective bit select signal SLT1, SLT2, shift clock SFCK,
a reset signal RST, serial print data SI and enable signal ENB. In such a
structure, if one pixel conprises four 10 bits for exanple, four bits

serial print data Sl JFEE '?B“Es and ;the og,%q,%tfl %ﬁ‘ ?é?‘#gﬂses each the part is

as showmn in FIG 2. f %t he Teset sign ron1 ow | eve

to high level, psrﬁﬂ al £pRLAl l@heﬁogww ARGl qu&lll%éae%%h fychhe

four-bit paralle 15 s |ft regrsters 32 and the ser ta ou ut CIFCUIt

34 are initialiggdprafdsi BohPi pigkatg, nhhalsar ial thel B f¢at %n@odq%ﬁthe
shift clock SFCK are input to the serial/parallel conversion circuit 31,

and the serial/ paraFhel. gonyerai @AmgngC walye3b ra0MMeldrant RthdwaHg bit 20
paral l el print data whenever the four-bit print data is input. To each of

the four-Dit pasvpéretishi timiagi shenspd2nandathe isekihdlchdaaa hoytipal circui t
34, the shift clock SFCK is input, and the enable signal ENB is al so i nput

i n synchronous eomprisest bnbi biof ishbasdiiedl id5tpei Mt fdat @mblonl ifveng: ;manner
each of the four-bit parallel shift registers 32 transfers the four-bit
paral | el 1 0 J U NF260321- ig1a garpuidabdock dheofredr shiowiger & sdixtdhi f t
register 32 at the next step at the input timng of the enable signal ENB.
And if the shifembpdinentoqf Eh?slB&?aEF@P'prlnt data with respect to the
four-bit parallel shift 5 register 32 of the k th step is conpleted, the
paral I el data from t R&Gfode- Bt apaABIlng| Wewer PWE&%@“B?W%% | ast step
is converéed into the, serial Brln dat a b t.he serla%& %o tput circuit
34, and Hfe supﬁP?EGtEBHtﬁémb Pnt ?nheaa 99tﬁglﬁe & st ep.
10 If the shift _of data w gpect four-bit .p raII hift
registers of alioﬂPrfﬁﬁsp?Pﬁté héﬁdhapﬁé ﬁglﬁe5pge§ R gFﬁﬁggﬂﬁécted in

t he cascade nanner e&gd ? g$%&E“51%%&?d%f a@%%yﬁ ilone i ne

has been shifted, thg ﬁatc S|gna i'sTIrnput e prin ata of the
anount of one lbeﬁvéﬁt§HHh§Cé§ng9ea pr edet er m ned nasklng by the mask
circuit 35 one pixel by one pixef and |atched by the latch circuit 36.

Since print data havigg.thg FBXEMEA-EAReS KbcRN&iRIGHRIn fsHdwilld arckHandl ed
this time, the masking by the mask 20 circuit 35 is not carried out. The

print datm of tBenasRUNénal erempleg hatiched by the latch circuit 36 is
supplied to the conductive waveform select circuit 37 as four bits pixel
dat a. - FIG. 25 is a circuit block diagram showing another
convention example.
DETAILED DESCRIPTION OF THE INVENTION
A first embodiment of the present invention will
20 be explained with reference to FIGS. 1 to 4.

As shown in FIG. 1, there are provided: a serial/
parallel conversion circuit 31 which converts serial
print data SI of m bits (1 = m = 4) tone into parallel
data by m bits each and which can convert the maximum

25 n = 4 bits of data into parallel data; a parallel shift

register unit 33 having k rows of four-bit parallel

shift registers 32 which transfer parallel print data



The conductive waveform select circuit 37 selects 25 one of conduqta\ggN 2003
signals TP1 to TPI5 and the GND, and the sel ected conductive signal

Supplied to the correspondi ng head driver 38. The correspondi ng 10JUN
2003 - 12 relationship between the four bits data and the conductive
signals at that tine is as shown in Table 1. The head driving signal

sel ected for each of pixel in one line is gqutput in this manner. 5 Table 1
Print Data SI HexConductive signal
TPnFTP15ETP14DTP13CTP12BTP11ATP109TPO8TP87 TP76 TP65TP54TP43TP32TP21TP10GND

As shown in FIG%me BFEseﬁfgﬂlgheige@%%??@ﬁrggﬁgﬂtc&%@?ﬁgﬁ%%eg&€§ﬁ#§$r]the

pi xel is "FH', and a latch output wt esSpect to n pi xel

conductive “ﬁveﬁQrgksﬁ!BE%sCEEEHEtfﬁa aehéeaslt§3t9969%§5%V%i%%u§k9%@ TP15

Wi th respect to n pi xel , and selects the conductive Signal TP14 with

respect to n-1 {hiphXxebnvbhtshtfenpapalled bRiRicndawbpet wawsfer m for
driving n th head elenent and n-1 th pin output waveformfor driving n-1 th

head el enent arergaséeared. fibm\Vepoapebpixphra®npli sas fitwechyitstert B2 bits
seri al 1 0J UNZ2003 - 13 print data 51 is input, and the operation
timng of5each of the pastsras af§ shewparalEeG sBifthakgisterf unfie r3&set
signal rises fromlow level to high level, the serial/parallel conversion
circuit 31, eachnbtp skeislfdarabte patphktebssheftiadegirsnér sla32 &0d t he
serial data output circuit 34 are initialized and in this state, the serial
print data Sl and t h&haki is,cHeER SREtRuAr &ermdae liso Olhdos &4 sIf pdreal | el
conversion circuit 31, and whenever the two bits serial print data 10 is

i nput, the seri8fFpataPRERLEBAVEPBYBRSAPACEILECELtcdAvares comaessee it o t wo
bits parallel print data, At this_ tine, the higher-order tw bits (03, 04)
of the serial/p3fhfI dMPEbNLEFELBALEI PAurP B 8fethRe fPWE-bilts Peridiedat a

Four - bi 1 bar al | BIC-ERi FEO} GRS P52 hRa RatsarFRY BBER BUCRUE cirouit o4,
and the enable 5Long} . FYBoY SeLNBYt o ENe RUNEBLRNBYE! Ya¥hiRel shift
register 32 of the first to k-1 th step are connected
to data input terminals D1 to D4 of the four-bit
parallel shift register 32 of the second to k th steps,
15 respectively, and data output terminals 01 to 04 of the
four-bit parallel shift register 32 of k th step which
is the last step are connected to data input terminals
D1 to D4 of the serial data output circuit 34. Reset
signal RST, shift clock SFCK are supplied to each of
20 the serial/parallel conversion circuit 31, each of the
four-bit parallel shaft registers 32 and the serial
data output circuit 34.
The data output terminals 01 to 04 of each of the
four-bit parallel shift registers 32 are connected to
25 input terminals of a mask circuit 35. The mask circuit
35 takes in parallel data of k th step transferred from

each of the four-bit parallel shift registers 32, and



the 'second bit of the serial print data. In this manner, each of the
four-bit parallel 20 shift registers 32 transfers the two bits pal aUNe2003
print data to the four-bit parallel shift register 32 at a timng where
enabl e signal ENB is input, thereby shifting data. If the shift of the two
bits parallel print data with respect to the four-bit parallel shift 25
register 32 of k th step is conpleted, paralel data fromthe four-bit
parall el shift register 32 of the last step is converted by the serial data
out put 1 0J UNZ2003 - 14 circuit 34 into serial print data and
supplied to thempgicht enolicacdpt vhng; feyheenols! BeglexbasifPeakh b€ print
data of anmount of one |1 ne has been shifted, the Igtc signal L I's I nput,
and the print 5sdaba By aFPuRtifé BNE LkbDEctSs$yRhest §frloaaqpsedet er mned
maski ng by the mask circuit 35 pixel by pixel and | atched by the latch
circuit 36. ThathéSpathe18BSHathl68i k 3bepBSksohhendpRgEkt WOrbutis 3song the
four bits line to forcibly bring the data to "00", and outputs 10 only the
| ower two bits is stpplaedhtei thai LaB6hasiethieéet Bge bhe. efliecpiivat bdat a of
amount of one line latched by the latch circuit 36 is supplied to the
conducti v®@ wavefetartebignatsr8UTl 8WdaSLT@doabet slpoxehpdatiad t6 The
conductive waveform select circuit 37 selects one of the conductive signals
TP1 to TP3 and s@ei@Ddiphsedudputheiranibi 84¢.data for each pixel and
supplies the sel ected conductive signal to the corresponding head driver

38. 20 That is, sinc&hghéenipbeflasp REEBYtoFiEEHAGCPyEUPPAASISs SErAd@ludi ng
G\ND) whi ch can be sel ected when one pixel conprises two bits _is four, the
conductive si gnBF$"¥Pa2td §¥p18 BFénﬁgf E%FgcagﬂvéPgtﬂﬁYlF?nﬁf Lh8 BREY four
ki nds of signals, i.e , the conductige 25fsi?naLs Tﬁl t.0o . TP3.and the G\D
are sel ected wi thePe¥PBRt 2t b2FHE PWBPBFt 8EaREA  “Fhe "EBHAHELYFBYsi gnal s TPL

to TP3 at t hat &in§ are ggffeﬁent Laog&tgge a%o JrU.N 2oggs 2 15
conduct i % signa?g TP1 PH T3 MREREnE prXxel ~“co riséd fobr 8|9§, for

exanpl e, the copgygLive ﬁ&?ﬂ%#%gf3%ﬁ°£ﬁgsggg SokOat gy Oaggﬁgg¥ewﬁkgﬂa'

TP15 when it conprises fodr e ‘conducti ve signa corresponds

LgnéngtfegdgftigfiﬁkgnéheTf§n$h69 bheCOTRE! SESpi QY1 REYSorapdihiRer
gn TP1
head driving devices are connected to one another in
a cascade manner.
15 The latch circuit 36 latches the parallel data of
k th step from the mask circuit 35 at the input timing
of latch signal LTN. The parallel data of k th steps
latched by the latch circuit 36 is supplied to a
conductive waveform select circuit 37. The conductive
20 waveform select circuit 37 selects one of conductive
signals TPl to TP15 and GND (ground level) from a
conductive signal generating circuit 27 for each of the
steps based on the parallel data of k th step from the
latch circuit 36, and supplies the selected signal to
25 head drivers 38. The head drivers 38 output head

driving signal OUT1 to OUTk, respectively.

Here, the reference number 25 represent a driving



corresponds to the conductive signal TP1 when it conprises four bits. The
driving signal selected for each pixel of one 10 line is output{iunJthi2e03
Yanner. For exanple, as shown in FIG 3, if the latch output with respect
tonth pixel is "3H', and the latch output with respect to n-1 th pixel is
"2H', the conductive waveform select circuit 37 selects the 15 conductive
signal TP3 with respect to n th pixel, andgselects the conductive signal
TP2 with respect to n-1 th pixel. In this manner, n th pin output waveform
for driving n th head element and n-1 th pin output waveformfor driving

n-1 th head el t.ar ngieq:%reatreedfe éyéhq{hnpgber 'ge}e logg)éljlégsaone bit, one
an

bit serial prin at d %I I ST nput, t he operation §|n1ng of each of

parts is as shows i Fldac honlhalries cddtddie d&Seios Halodpridéses from
|l ow | evel to high level, the serial/parallel conversion circuit 31, each of

the 25 four-bi o prhRIdifle Hliddal QERAISiNY AL Ne SErEcE Sladsuoumyt

circuit 34 are initialized, and in this state, the serial print data SI and

the shift clockonductidrd) N@MF -TEO tSHEK B @andiputcdwttde signal
serial/parallel conversion circuit 31, and the serial/parallel conversion
circuit 81 all gamdde ione didcwiar i28 ford dutdadter irog phstsclassigna k. LMW, each
of the four-bit parallel shift registers 5 32 and the serial data output
circuit 34, theffuidtivd dck SeQledts siqnal Rl § BLBhabs kel & gnbdcENB whi ch
is always in high level state is also input. In this manner, each of the
four-bit paral ISSICKkhid trasefi stigra BRIequastial IBrintrdded sSbnandit print
10 data to the four-bit parallel shift register 32 of the next step at a
timng of the sHighle|sdgnadr@Bo shift data. If the shift of print data to
the four-bit parallel shift register 32 of the k th step is, conpleted,

print data from the Fbufudh t2 parEiFerreni 1 a8 (RHTeL eFORPLLFCE hECYESt step
passes through the serial data output circuit 34 as jt i and_it is

suppl i ealato t h@Fd Wlﬁwié@%fb%?ﬁe %ee’i&alst%’b%n'ffgi’h% ‘g%iﬁ of the

int dat f t of | i ' I [ '
Pnpot, and 20 CHE U e stenmia or bR dhee 2t St BT, 1t
det i ned ' ' it 3 ' | tched b
Phe Tatch o rodioubiiedes J7F puide i, o8 Ph Gto gl R K Ra PSP ree

R e e e S sy
The print data Qfnamtn AiNed 1 3e, |dehess bbhe four-bit parallel
15 shift registers 32 and the serial data output circuit
34 are initialized, and in this state, the serial print
data SI and the shift clock SFCK are input to the
serial/parallel conversion circuit 31, and the serial/
parallel conversion circuit 31 converts the four-bit
20 parallel print data whenever the four-bit print data
is input. To each of the four-bit parallel shift
registers 32 and the serial data output circuit 34, the
shift clock SFCK is input, and the enable signal ENB is
also input in synchronous with fourth bit of the serial
25 print data.

In this manner, each of the four-bit parallel

shift registers 32 transfers the four-bit parallel



1 0J UNZ2003 - 17 the latch circuit 36 is supplied to the conductive
wavef orm sel ect circuit 37 as one bit pixel data. The conducti vel daldf 803
sel ect circuit 37 selects one of the conductive signal TP1 and the G\D
based on the 5 one bit data for each pixel and supplies the sel ected
conductive signal to the corresponding head driver 38. That is, since the
nunber of kinds of conductive signals (inc{yding GND) which can be sel ected
when one pi xel conprises one bit is twd, the conductive signals 10 TP2 to
TP15 are not selected at that tinme, and only two kinds of signals, i.e.

the conductive Sionalgaddleanthd h&@%{gﬁgé;ggggshm ey e, skanal

sel ected for e prxel "of one TineT1s ou I'S manne

val ues can be L0t Rt POl XREPL Ry Bp3OWINi AgFbE the Ehablie | atch
output with res],ép%g%ﬁ%Io nth p?ée IS e"ng'I,3 and Itnhegl atch Sut pat W th

respect to n-1 ghypikepnds "ANH . ifhensogHuEti ye wA¥ekeum Bekechaghlguilt 37
sel ects the 20 conductive signal TP1 with respect to n th pixel, and

sel ects the G\t despesith ordsgetd pPbXxEhe Foukhbitnpapalled shifin
out put waveformfor driving n th head elenent and n-1 th pin output
wavef ormd or drredghgter 132 hohealde ekenenstapeigenempletiedThehe phrpildedut put
25 waveformis the waveformof the signal TP1, and the n-1 th pin output
wavef ormis a zéabaofkputthavidernpisi paralhed shafbereganasker B@doifn series
tothe 10 J UNZ2003 - 18 printer head driving device, the nunber of
si gnal |ines usellefbastatteprinstenvenhedeibhpytbheseriptherinkhéatseri al
print data at the maxi mum four bits tone can be received, even if the
situation is changeleseepiahadatat QutPrEsCcisrBitedtal 2pfi ALCIEHIRPILSGne bit
serial print data of two, values is handed, it is ungecgssaré to _add and
transfer dummy ®at&he TReiREe¥ chead dREVHPEnHCUAFES RastERaPFEF BifP the data
transfer_tinme can be_shortened anﬁ ga a can, be printed faster. 10 Next, a
second ehbodi nent ofI?hEﬁﬁrﬁgéﬁF Phv ﬁ%?owlﬁp!Feﬁgeg&pﬁgi%éﬁ\EQPﬁ'F@Terence
gﬁiflgﬁ- 5 to 1garéflglC%h?fttggggggg£8|o%egaiogfZQhahBW@nEQthghdl I'S
driving devices which are connected in the cascade
manner is completed, and print data of an amount of one
line has been shifted, the latch signal LTN is input,
15 the print data of the amount of one line is subjected
to a predetermined masking by the mask circuit 35 one
pixel by one pixel and latched by the latch circuit 36.
Since print data having the maximum tones of one-pixel
four-bits is handled this time, the masking by the mask
20 circuit 35 is not carried out.
The print data of the amount of one line latched
by the latch circuit 36 is supplied to the conductive
waveform select circuit 37 as four bits pixel data.
The conductive waveform select circuit 37 selects
25 one of conductive signals TPl to.TP15 and the GND, and

the selected conductive signal is supplied to the

corresponding head driver 38. The corresponding



El ements sinmlar to those in the above described 15 first enbodi nent are
desi gnated by the sane reference nunerals,

first enmbodi nent will be descri
FIG 5, serial print data S
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As shown in FIG.
with respect to n th pixel is

with respect to n-1 th pixel is

2, for example, if a latch output
"FH", and a latch output

"EH", the conductive

waveform select circuit 37 selects the conductive

10

signal TP15 with respect to n th pixel, and selects the

conductive signal TP1l4 with respect to n-1 th pixel.

In this manner, n th pin output waveform for driving

n th head element and n-1 th pin output waveform for

driving n-1 th head element are generated.

15

When one pixel comprises two bits, two bits serial



Subsequently, after the reset signal RST rises fromlow |level to hi%h

| evel , and each of the four-bit parallel shift registers 32 and thé UsdyN 2003
ata output 20 circuit 34 are initialized, the four bits serial print data
SI is input in synchronously with the shift clock SFCK. The serial print
data is input to the serial/ parallel conversion circuit 31 through the
select circuit 39, and the serial/paralIelﬁgonversion circuit 25 31
converts it into four bits parallel print ta whenever the four bits
serial print data is input. This four bits parallel print data is supplied

to the 1 0J UNZ2003 - 21 four-bit parallel shift,register 32_of the
first step thr gt HAYRsK % c’tf?ﬁ?milo.g'ﬁirté},‘e STRREA than gﬂ‘ﬁ’tm@ia‘?g havi ng

h i f - pi xel, f - bi is h , th Ki f.th
par al Tol pr i nt GRS By CHE BT L TRAROHD T8 Bt chr 1y B butS THE L his
, h of - i I ft ' 2 the f
bits phral ol priReta s TR Tl AT LN RIS, o (he
e data T . egl ster 32
Gara, 11 the st Sl it/ ROR it OB or LR RR, A R LY,

paral l el sshift foaksier Frof1dheskith sdghstsSre£0oMpl gh@dehPasatrigl data
fromthe four-bit parallel shift register 32 of the last step is converted

into serial priditdadecgive 15itdeicess ddrdlal @i ©rd Pliedi d6dli in3dhiand is
supplied to the printer head driving device of the next step. In this
manner, if the stifd, ofhsladarial epcinovfddbe $pudndi theasid felcsdekt
registers 32 of the all of the printer head devices which are connected in
t he 20 cascade SiEtHKeare simonpl et eche aswlr i dk/pdrdllol deneensiamount of one
line is conpleted, the latch signal LTN is input, and print data of anount
of one line is diahicd by, tdnd |wheteody cilhie B@& Thes psentabapaint dabant of
one line latched by the latch circuit 36 is 25 supplied to the conductive
wavef or h0sel ectigiinRit, dthasoneabiparalbel -eoneennien ghecebhddtti ve
waveform sel ect circuit 37 selects one of the conductive sjgnals 1 0 J1JN
2003 - 22 TP1 SNVEASS dritP CNENDakkeR ofiF? okt hiRar bt el fRF iRl t he

Read oriver 3854 it o Himerne URREHCPTAEY | WP SPbral (bt it bebT of Mach
DXL O, 1%, S A0 B S5 PLONRA BB (PSRl d R
e aninct ) se b e ROV ARy ot e selocliekl Lo plope! oot
15 SFCK is input to each of the four-bit parallel shift
registers 32 and the serial data output circuit 34, and
the enable signal ENB is input in synchronously with
the second bit of the serial print data.
In this manner, each of the four-bit parallel
20 shift registers 32 transfers the two bits parallel
print data to the four-bit parallel shift register 32
at a timing where enable signal ENB is input, thereby
shifting data. 1If the shift of the two bits parallel
print data with respect to the four-bit parallel shift
25 register 32 of k th step is completed, parallel data
from the four-bit parallel shift register 32 of the

last step is converted by the serial data output



conductive signal TP14 with respect to n-1 th pixel. In this manner, n th
pi n output waveformfor driving n th head elenent and n-1 th pin otitGpuN 2003
waveform for driving n-1 th head el enent axe generated. 15 If one pi xel
conprises three bits, as shown in FIG 8, when the reset signal RST is at
|l ow | evel, four bits nmask data is set in the mask circuit 40 through the
select circuit 39. Subsequently, after Lhelﬁesgt signal RST rises 20 from
|l ow | evel to high level, and each of the four-bit parallel shift registers
32 and the serial data output circuit 34 are initialized, the three bits
serial print data Sl.jis,jnput in synchronousl,y wth the shift, clo SFCK.
The ser al prinecrerht el Ebte PoPYAL GERRE phsd b, PReplish, Spothe
circuit 31 thro c j,ECUi a i.al.lparalle
conver si on circ%??n%%fcgﬁégr%EE?§ﬁgn?8§?ﬁ$egqb%?§ %g%gl g%%brint dat a 10
J U N 2003 - 23 whenreveythe;thr [ Fhale R datia J 4 At
this time, the highegﬁ-g?gepféhg g?fg(%§)§§$htteggegﬁgl?ﬁgfgﬁfg?ﬁﬁ%ﬂbersion
circuit 31 is tog;leuestcREdestOneshbha®f Lie ikhhgguki,t anBr ikhle gﬁtﬁtl nput 5
i mredi ately before. This three bits parallel print data is supplied to the
four-bit paral |l@ghtehbftaneghst 6F 3Reol ihbeiki sabjstepdt Rbough rcke taask
circuit 40. The mask circuit 40 masks the upper one bit anong the four bits
line to 10 forchbhydbrasgihfebgdathet masR" cigandiauBpuipdxenl pyt pd XedWamd hr ee
bits to the four-bit parallel shift register 32 of the first step as
ef fective bits.lanchédsbyabher latabhcokctihie Béur - Bhatpasal thle slaiskt
registers 32 transfers the three-bit parallel 15 print data to the four-bit
paral | el shift ¢byFwitr33omagkst hhenvrpest poabitleamapgt thienifegrob itise
enabl e signal ENB. And if the shift of the three bits parallel print data
to the four-bitlpagarPefospiblyrbgingethgodatar ke KOOA  se8F P8teoHsl et ed,
the parallel 20 data fromthe four-bit parallel shift register 32 of the
last stelf is coneYtBl®i heBernEw_ePihF pPi hfeddehChy CiREULEr 381 afat a out put
circuit 34, and ?%e €U§§I%ed to the printer head driving device of the next
step. If the shPFteSF ¥at 3 b - anount of one line is 25 conpleted in this
manner, the latch sigpal LTN. is_input, _and print datag.of unt of one |line
is latched by the Ia?gﬁ BF%EEiéagg.O%hgmﬁPPntOgafgeoﬁl§ﬁ53%&c§ﬁdgﬁérline
the latch circuit 36 is supplied to the conductive

waveform select circuit 37 as two bits pixel data.

15 The conductive waveform select circuit 37 selects one
of the conductive signals TPl to TP3 and the GND based
on the two bits data for each pixel and supplies the
selected conductive signal to the corresponding head
driver 38.

20 That is, since the number of kinds of conductive
signals (including GND) which can be selected when
one pixel comprises two bits is four, the conductive
signals TP4 to TP1l5 are not selected at that time,
and only four kinds of signals, i.e., the conductive

25 signals TPl to TP3 and the GND are selected with
respect to the two bits data. The conductive signals

TP1 to TP3 at that time are different from the



1 0J UN2003 - 24 latched by the latch circuit 36 is supplied §g %ﬂ?ZWB
conductive waveform select circuit 37 as one-pixel three-bits data. e
tonductive waveform select circuit 37 selects one of the conductive signals
TP1 to 5 TP7 and G\D based on three bits data for each of the pixels, and
supplies tie selected conductive signal to the correspondi ng head driver

38. That is, when one pixel conprises three bits, there are eight kinds of
conductive signal (including G\D) whi cH car® be sel ected. 10 In this manner ,
t he head driving signal selected for each of pixel of one line is output.
As shown in FIG 8, for exanple, if a latch output wth respect to n th

pi xel is "7H', %ﬂmﬂ%t}la‘f%ﬁ%adﬁ THY 2 e othen ona BRIl xGPUPELSEEr  t he
conductive 15 vefqrm select circuit 37 selects the conducti si gnal TP7
with respect t\(,)P%u]i ﬁol{o%%delt,eoraned‘%“gﬁe%t SRREUE %%%Y%es%‘?%% '¥$13->6 Wi th

t ton-1 ' i ' f f
eepect 10 -1 ddkMaiflngd T it TEUBLec 4 T P PUDIY wMETELT for
th head el ement. {r6 generad gd.p Rt @Le égnmméﬁf‘%@%r%ifs two bits,
S roug

four bits mask data is set 1n the ma circuirt 40 e sel ect

circuit 39 whenrdhedmitls sidnale ROndc@fvd W dyelres whoyniin FIG 9.
This is the sane as the 25 case in which one piXxel conprises four bits.

Subsequent |y, afdnir dtss resgt 151 AlafB el sesnduomovsigyel +p1hi gh
| evel , and each of the four-bit 1 0J UNZ2003 - 25 parallel shift

registers 32 angbihsspRidsltdaiie @dmuicttive Wigdl arel ivihéhaltzed, the two
bits serial print data SI is input in synchronously with the shift clock
SFCK. The seri adompiidedataur oittgput to the serial/ 5 parallel conversion
circuit 31 through the select circuit 39, and the serial/parallel
conversion circuit 3lhecweringisigmb sebedied Par addech pikel détane
whenever the two bits serial print data is input. At this time, the

hi gher - df0der t WolTi§ tiss (VBEPWHY)inpfthis ke i al / paral | el conversion circuit

31 are the . ]
For example, as shown in FIG. 3, if the latch

output with respect to n th pixel is "3H", and the
latch output with respect to n-1 th pixel is "2H",
the conductive waveform select circuit 37 selects the
15 conductive signal TP3 with respect to n th pixel, and
selects the conductive signal TP2 with respect to
n-1 th pixel. 1In this manner, n th pin output waveform
for driving n th head element and n-1 th pin output
waveform for driving n-1 th head element are generated.
20 When one pixel comprises one bit, one bit serial
print data SI is input, and the operation timing of
each of parts is as shown in FIG. 4. That is, if the
reset signal RST rises from low level to high level,
the serial/parallel conversion circuit 31, each of the
25 four-bit parallel shift registers 32 and the serial
data output circuit 34 are initialized, and in this

state, the serial print data SI and the shift clock



two bits print data input inmmediate before. This two bits parallelifriux 2003
data is supplied to the four-bit parallel shift register 32 of the first
Step through the mask circuit 40. The mask circuit 40 nasks the 15 upper
two bits anong the four bits line to forcibly bring the data to "00", and
outputs only the lower two bits as effective bits. In this manner, two bits
parallel print data is sequentially shifted-and stored in each of the
four-bit 20 parallel shift registers 32. It the print data of an anmount of
one line has been shifted, the latch signal LTN is input, and the print

dara of, the amupol gneoblpect spig! chet brpLhey Ll cheRldstiLy 30, The

print data of anount o i ne y Freuft®ls 36 is

supplied to thec??@QHEthYe Eﬁ&eéﬁég%éfigf? %Légféi 33?9érQESﬁpE§§%uE%D‘bits

data. The conduciive mavefornlse e circu sel ects one of _ 101J
U N 2003 - 26 §9”QE§&W¥et§égaﬁéfbf€1séPiJE3p§BHtGHE&Qa§8dEQQsF&Q bits data

for each of the pixels, and supplies the selected conductiVve signal to the

correspondi ng head debveacBBor VWRE £HErPbxXEl p&PAPLIESEShI YR Pbhsstbhere are
four kinds 5 of conductive signal (including GND) which can be selected. In

this manmer, the2head ghévisgisiognatasehepthedcipeueachapf tpexehigt one Iine
is output. As shown in FIG 9, for exanple, if a latch output with respect
ton th pixel isld3k'srandia kapah, oahguthdOemabher esgral ENBnwhith pexe

is "2H', the conductive waveformselect circuit 37 selects the conductive
signal TP3 wi t hatespecintbight hepekestabadisekbsdsibpeteconductive signal
TP2 with respect to n-1 th pixel. In this manner, n th pin output waveform
for driving 15 n th headhékemennezndeach ehi phe saqupubiwapateddeflor driving
n-1 th head el ement are generated. Further, if one pixel conprises one bit,
tour bits mask #Riftiregestenst B aegwertiably Boannfenghonpebib| pEint
circuit 39 when the reset signal RST is at low 20 | evel as shown in FIG

10. SubsEyuent | gatasterthpefrasebiti panpl kY Fhi8E reghfrow Pévef £Beni gh

Vel ins, cachugty theatout. B £ pakal Le! Bl L FeOLPLeLocPRepd, Lheeper oL
S L SyoaREEnousky b be b ELsgLosle TR slbesgELAL e 0, 0ot
b1 o TR PAEE B4 PR TOgeL 2 SEL! hLpar e sLogonyersion cireul
completed, print data from the four-bit parallel shift
15 register 32 of the last step passes through the serial
data output circuit 34 as it is, and it is supplied to
the printer head device of the next step.
If the shift of the print data of amount of one
line is completed, the latch signal LTN is input, and
20 the print data of amount of one line is subjected to a
predetermined masking by the mask circuit 35 pixel by
pixel and latched by the latch circuit 36. That is,
the mask circuit 35 masks the upper three bits among
the four bits line to forcibly bring the data to "000",
25 and outputs only the lower one bit to the latch circuit

36 as an effective bit.

The print data of amount of one line latched by



At this time, the higher-order three bits (02, 03, 04) of the 1.0 9
serial/parallel conversion circuit 31 correspond 5 to print data imwﬂ P%
the order before the one bit serial print data (04 is data input

i medi ately before the one bit serial print data). This one bit parallel
print data is supplied to the four-bit parallel shift register 32 of the
first step through the mask circuit 10 40. ;he mask circuit 40 masks the
upper three bits anmong the tour bits line 6 forcibly bring the data to
"000", and outputs only the lower one bit as effective bit. IN this manner,

one bit parallel print data is, 15 sequentially shifted and stored in each
of the four-bi tthRarkAtdt %%ﬁ??l?e§$s%%r§“gﬁil¥? FRetBri RPPQ4E5%f an amount

f line has beep shifted, the latch,signal LTN.is input, and the print

data of the andtAe WEBre Tk TorFatEndl By oRE PhECRIEPLCIRFASs, The |
int 20 dat f. i t t ' ' [

Clppi i od to the et VRyervPRotd) £3FCe Pl BPase 87 ERIEKHE PRES b

data. The CondQ§#i%$%Y€g§ﬁ§§£}i§|§f§n§irfﬂhta§a sgpLegkip 99§e8fohh$he

conductive signa ased”on one bit data 25 for each of the

pi xel s, and supphd es;t hgas8! 661 eda&Qngustivangi 808p116st BReCOENLBEREAMI NY
head driver 38. In this manner, the head driving signal selected for 1

,! ' UN 2003 - 2&neachi®é $iyehlofo0bRel tBErbBpoHtpHY. hEaY axawplke3sas
shown in FIG 10, if the latch output with respect to n th pixel is "1H',
and the |atch outputThathigespeatet eha- humbepi v€l kiandsOdE, chndhe tderduct i ve
waveform select circuit 37 selects the conductive signal TP1 with respect
to n th pixel, sgnseseciscliei MDY hwheéspectnt bensélehtpidxwhenl pnehi s
manner, n th pin output waveformfor driving n yh head elenent and n-1 th
pi n out put wavepbxed foompriséngon® hit ih head theneanductiygeneigneds The n
th pin output waveformis the waveform of the signal TP1, and the n-1 th
pin outpt waveE®? nt¢sTR1Sepse ol pusehaGEREr AL ?%éFeFéW@; pRdt RPdY two
enbodi nent al so, since data can be transferred in series to_the Rrinter
head driving 15K#89$ cef #henakfvet - 8f - sEGRaFOPFAHES 1Y€ 81 P8R 1GatE 1t ARAST er
can be only one, Further, mhef seri,al print data at the nmaxi mum four bits
tone can be recER9efDedER FFLERESY tuation is changed such that two bits
tone serial print data or,_ one bit .serial print dat f 20 t. val S
handed, it is unneceigﬁr9r53188dsé98a§rgﬁg gFegu%ﬁ% %gfélpf%%}e gﬁgﬁmﬁs t he
print data has I i he d t roti n o] ned, and
data can be pri%?gé ?%s?gﬁpukbgP,%ggﬁh%?ﬂﬁ%%boéngﬁﬁgoyggﬁggpﬁégé%%

i nventi ofy 25 mﬁﬁLipgeggplained with reference to FIGS. 11 and 12. In FIG
11, the control“section 26 shown in FIG 1 is omtted. 1 0J UN 2003 -
29 Elenents sinilarrpbe thasglkn hhesabove idesad.bad fiifr sheemkadiment are
designated by the same reference nunerals, and portions different fromthe
first enbodi menpuvblhit hetHesespbed. tbnnt ha phiked esbodHmgniands the shown in
FIG 11, the basic circuit structure is the same as that of the first

enbodi nent excepattheousplitcwichi resphett hior d-dnbbdpimetl iis di0H"erent from
the first enmbodinment in that the mask circuit is omtted, and the setting
met hod of the cohducbndecsigaakwsvEPbrmoselect circuit 37 selects the

20 conductive signal TPl with respect to n th pixel, and
selects the GND with respect to n-1 th pixel. 1In this
manner, n th pin output waveform for driving n th head
element and n-1 th pin output waveform for driving
n-1 th head element are generated. The n th pin output

25 waveform is the waveform of the signal TPl, and the
n-1 th pin output waveform is a zero output waveform.

Since data can be transferred in series to the



10 TP15 and the G\D i s changed. That is, when one pixel conprises @o r
bits, a different conductive waveformis set for each of the condu vﬁWezma
signals TP1 to TP15, and the conductive waveform select circuit 37 selects
one of the 15 conductive signals TP1 to TP15 and the GN\D based on the

one-pi xel four-bit data fromthe latch circuit 36. Therefore, the operation
at that tinme is the sane as the case in mﬂjch one pi xel conprises four bits.
in the first enbodinent. 20 Further, when 6%e'bixe| conprises two bits,
each of the conductive signals TP4, TP8 and TP12 is set to the sane state

as the GND such that the conduct. ve veform.sel ect, circuit, 37 selects the
conducti ve wavedrhedt ead B insh DU Si (- RAURGH &#a?’eg’?% ui“@%st 0

h duct i f I i i . Al so, wh
he four bits AACK dPF FRCS Tt ol BT e coniiitie Gt &
TPs, TPo and - L0 .3 UNR003., 30 JIRIZAIGSPldS S ST Stalg gs the

TP1 such that tshe conductive waveform sél ect ¢Circul

conductive wavefrdnQfy t he JIPL. ¢ Ryd here e tihe St tanare 2H,
6H, AH and EH, each ofd’t he econ]1 ucethlrve SuE\M;il gnaJ]s TP6,gTP1§Oug]ﬁd TP14 are

set tot BRe samg.&f ¥i& LA e S-B_Dr%'_aﬁ.ucﬂ}j_trf@tdé{ﬁa SOCth e yeyvef prm sel ect
circuit 37 selects the conductive waveform of the TP2. Further, when the

four bits datapiet3idatéHo BHwing FidesLach inddte, conductiveeségaaty TP7,
TP11 and TP15 are 10 set to the sanme state as the TP3 such that the

conductive wavejoraad el tt reinsfdd difuselanis. t Mhaantiies j ves welvef or m of
the TP3. In the operation at that tinme, even if the upper two bits anong
the four bits agneEmtotdatesked Emaliteanthionalthg date corehucfewet ivaee¢anm can
be selected using the lower two bits data only irrespective of the val ues
of these two bikes. shifixdteriesl, @arshgatiee dagubeipsintead fadteed ower two bits
are effective and the upper two bits are invalid substantially. 20

Theref o8, in such dedse,a EReIkamMhebingnts Qe preeepti hreantionwo
bits serial print data is input. Further, when one pixel conprises one bit,
the conducti ve "&ilgn&iss epplaines wiph refgrefse t‘FPl]gI,GSI'PPZ dl P14 are set
to the sane state as the G\D such that 25 the conductive waveform sel ect

circuit 37 sel é& & Ge “cordifc G FHMBE 1he wHerf tfhe ot bits

dat a whi ch areoi th o the conductive wavef orm sel ect 1 0J UN 2003 -
31 circuit 37%Me t&d 2H, 4H, 6H, 8H, AH, CH and EH. The conductive

signals TP3, TPS, TRAIPA.. TRi JIP1L, a0 JPLS, are, S8ot0 AlecagEast ate

as the TPl such that e conductive waveform se circuit eécts the

5 condugti ve waMelqr myfodiRkithent-d e d iita did ﬁae\fja\;}?e A gnd Hedtlertl 7H

9H, BH, DH and FH. In the operation at that ti even It the upper
numerals, and portions different from the first

embodiment will be described. 1In the second embodiment,
as shown in FIG. 5, serial print data SI of m bits (1 =
m = 4) tone is supplied to a select circuit 39.

20 The select circuit 39 supplies, mask data which is
to be input instead of the serial print data SI when
the reset signal RST is at low level, to a mask circuit
40 and the serial data output circuit 34 from an output
terminal B, and the mask circuit 40 sets this mask data

25 and masks data other than the required m bit data.

The mask data to be supplied to the serial data output

circuit 34 is output to a printer head driving device



three bits anong the four bits are not masked inten tionally, the g j;y 2003
conductive waveform can be selected using 10 the | ower one bit data only
irrespective of the values of these three bits. That is, anbng the tour
bits, only the lower one bit is effective and the upper three bits are
invalid substantially. Therefore, in such a case, two values can be 15
printed if one bit serial print data is_inggt._The operation timng when
one pixel conprises one bit is as showmn in"FIG 12. For exanple, if the

| atch output with respect to n th pixel is "xxxlI" and the latch output with
respect to n-1 t? pi xel ist"xxxﬁﬁb 20 the congu ti,ve vefornhselect
circuit 37 sel eBfsaR§*5n8&6P FRECROAGUEPPOES Fénépst B1CafpseTPsNNeE7
TP9, TP11l, TP13 d.TP ith, resp he.n_th, pixel d_sel s the
conductive mave?%gnﬁgo%igggéﬁ i§§ ?ggtﬁgs%oﬁégg %5el§iﬁﬁgg ?5??%%%d sel ects

any one of the ﬂgaao?g?ggbﬁgdgp%eglgfggp% gggt g@éngP6, TPB, TP10, TP12

and TP14 with respec th pi xe sel ects the conductive

wavef of m cor r espondi agiel a8 CRINELEVEs shrdildd Ni20RRriad2 prsianal GO

In this manner, n th pin output waveformfor "driving n th head el enent and

n-1 th pig outpuhrwavel ghithoh sdihyuRdwheh theheadee! 8igRk1aRETIGREHAL ed.
The n th pin output waveformis the waveformequal to 5°the signal TP1, and

the n-1 th pin augputlevaveker fhiessariglgpanhpiblWavaker@iohheriekarie, in
this enbodi ment al so, since data can be transferred in series to the
printer head drBui dgofewncentphe mBemhenadf Asi gak kemdsldpedaflaeldata 10
transfer can be only one. Further, when serial print data at the nmaxi num
four bits tone canvbesieceriedpievéh cbnvhetsi thasi serislcpangéd dstah t hat
two bits tone serial print data or one bit serial print data of two val ues
is handed, it isngonpeseddey puiadddatd abdt thasfesuppdigsdahe. sameref ore,
as the print data has smaller bit, the data transfer time can be shortened,
and datalan betpriinpag tasmépalmeiN]l &of At Rfefbedimaskt cércuié Flesent

invention will be explained wiith reference to FIGS. 13 tqQ 16. 20 I.n FI G
13, the control T&cFPSK SErsHeIN4PNMREES thpsParAlied. PELBefesasilmPldr to

those in the abgye degeribed first;enbodiggnt ang,desidnated by the same

m bit data, and supplies the same from output terminals
OUT 1 to OUT 4 to the four-bit parallel shift registers

15 32 of the first step.

As shown in FIG. 6, the mask circuit 40 comprises

a serial/parallel conversion circuit 41, a latch
circuit 42, an enable signal generation circuit 43 and
an AND gate circuit 44. After the mask circuit 40

20 inputs mask data from the select circuit 39 to the
serial/parallel conversion circuit 41 to convert the
same into parallel data, the latch circuit 42 latches
the parallel data, and the latched output is supplied
to the enable signal generation circuit 43 and the AND

25 gate 44.

The enable signal generation circuit 43 determines

a generation timing of the enable signal ENB based on



nuneral s, and portions different fromthe first enbodi 25 nent wll be
described. In the fourth enbodi nent, as shown in FIG 13, shift redi 8tJNS2003
51 having selectors are used instead of the serial/parallel conversion 1
0O JUN 2003 - 33 circuit 31, each of the four-bit parallel shift registers
32 and the serial data output circuit 34. As shown in FIG 14, each of the
shift registers 51 having selectors conpriéﬁs a select circuit 56 and a 5
shift regi ster group having four steps of type flip flops 52 to 55 which

. are connected to one another in series, and sequentially shifts mbit tone
serial print data SI to the four steps of the D-type flip-flops 52 to 55 in
synchronous!y wB@ ?Hépéh?@td@FBckaEECRPPEél?ﬁeﬁhﬁhgeBSH?FSﬁ enghafP MBLT is

t low level, th t_cjrcuit 56 t put he flip-flop 55
of tho 1ast bt chiaRAL oBBUFE PRENCARe CPPORPAR BOFpREEPLLAIAR Tl o an

out put term nal _SO. the,shift ister 51 nd n.the_contrqgl, signa
VBLT i s at 16 hFERLPEGEr . tnandeFEd: SeFiat aBa slPBREs CRERR AL of *Lhe

171109 52 g @UAgHt gotBec ST L1 97,408, BULRUL hebasl ofyho Hisarut

term nal SO of regrs n out pu eac I'p-flops

52 to 55 4's outpuppi QeliherSRSknei LAPLE Barhhnaughifyt pUt 1839 bgEBUNahs OL to
04. In such a structure, when one pixel conprises four bits for exanple,

four bits seriatherhftxdabeaStaténkapsy, tadiatchhatrkuie, 4bheagant rol
signal MSLT is at low level, and the select circuit 56 selects an output 25

of the flip-flogubpuefohhg thRsteEEeptand ButpubsthBeosaphtfl temminaleut put
termnal Y. The operation timng of each of parts is as shown 10JUN

2003 - 34 in Fb@rilbo Gbat4is, if the reset signal RST rises froml ow

| evel to high level, each of shift registers 51 having selectors is
initialized, each of Atherdhnfijt toegushens sStukduireg shleacboes pitkerles the
serial print 5 data four bits by four bits while sequentially shifting the
data. 1fl1@he shié¢mpoiseerfahrpbihs farackemphe,shhet reegisséan8l R&Ti ng t he
sel ector of k th step is conpleted, data is supplied fromthe shift

regi ster 51 10 havPrguehe égE@c%BW oeveheaFaghoypepnt BIEme 7pr RRfei Mhead

driving device of .the next step,.and the shift of )
this state, four bits mask data 1s supplied to the mask

circuit 40 through the select circuit 39 in synchro-
nously with the shift clock SFCK. In this manner, the

15 mask data is set in the latch circuit 42 of the mask
circuit 40.

Subsequently, after the reset signal RST rises
from low level to high level, and each of the four-bit
parallel shift registers 32 and the serial data output

20 circuit 34 are initialized, the four bits serial print
data SI is input in synchronously with the shift clock
SFCK. The serial print data is input to the serial/
parallel conversion circuit 31 through the select
circuit 39, and the serial/parallel conversion circuit

25 31 converts it into four bits parallel print data
whenever the four bits serial print data is input.

This four bits parallel print data is supplied to the



data.is carried out also in the next step. If the shift of the prin{ th@ 003
fromall of the printer head driving devices which are connected to one 1%
anot her in the cascade nanner to each of the shift registers 51 having
selectors is conpleted, and the shift of amount of one line is conpleted,
the latch signal LTN is input, and the print data of anobunt of one line is

| atched by the latch circuit 36 through thz 20 mask circuit 35 fromthe
output termnals OL to 04 of each of the s %ft'registers 51 havi ng
selectors. Since print data having the maxi numtones of one-pixel four bits

is handled this_time, . th ' h i Ui i 5 .not i ed
out | 25 The. pri FIVERLE b RbI SIotRL bf SBHES Phe PaPEnElony (RS FREEh
ircuit 36 i ' t duct i lect circuit 37 as f

bi 1 pixel dat ahroydt G Bk ELER DA THREE, DR Bk dearde, *° O
circuit 37 sel eghs, ong, pf o CORAURLLYRuR! 9BALS LBl ha-LR%a,and, Eﬁ%i%g&sa”d

the sel ected con%uctlve stgnal 1s supplleggto the co}re sponging

driver 38. In thi n t dE i Xi i I c f of
o xo s of one | TRAATEA ne RS REAY Srdthy BAraLIRY, pReneC AR B W Ok

output wigh respgesk &Préuih PoXet hst"Elrriafdoatl.atch output with respect
ton-1th pixel is "EH', the 10 conductive waveform select circuit 37

sel ects the conducti yg gh@sahanhdd, WekbBhr e¥pedk tfour-bitPipsalalland sel ects
t he conductive signal TP14 with respect to n-1 th pixel. In this manner, n

th pin output waneformedostdrsvBngtnahbfbeadtakefentr &ndsnphrial 1@iln out put
15 waveformfor driving n-1 th head el enent are generated. Further, when

one pi xel conprpséstodetdhi to bthe bowrsbitapaprilieldaha £8| riegiisteut 32and at
that tinme, the control signal MSLT is at high |level, and the select circuit
56 sel ects an ouf ptlke ohexhesteppat| bheofinphé 2dmfingsefistde smabdet puts the

sanme fromthe output termnal Y. The operation _timng of each of the parts
is as shdn in FianaleENFhEerjshiftingedpEset 3ifghle eihdds Prfombieokonaye

to high | evel, each of the shift . .
bits parallel print data to the four-bit parallel shift

register 32 of the k th step is completed, parallel
data from the four-bit parallel shift register 32 of
the last step is converted into serial print data by

15 the serial data output circuit 34, and is supplied to
the printer head driving device of the next step.

In this manner, if the shift of data to each of
the four-bit parallel shift registers 32 of the all of
the printer head devices which are connected in the

20 cascade manner is completed, and the shift of data of
amount of one line is completed, the latch signal LTN
is input, and print data of amount of one line is
latched by the latch circuit 36. The print data of
amount of one line latched by the latch circuit 36 is

25 supplied to the conductive waveform select circuit 37
as one-pixel four-bits data. The conductive waveform

select circuit 37 selects one of the conductive signals



25 registers 51 having selectors is initialized. In this state, 1 JUe2003
serial print data SI and the shift clock SFCK are input, each of the shift
regi sters 51 having 1 aJ UN2003 - 36 selectors stores the serial

print data in the flip-flop 52 of the first step and then, shifts the
output of the flip-flop 52 to the shift register 51 having the sel ector of
the next step. 5 If the shift of serial print data to the shift register 51
having the selector of k th step is conﬁle?@d,‘data is supplied fromthe
shift register 51 having the selector of the |last step to the printer head
driving device of the nexg stgp and the shift of 10 data is carried out

al so in the nextPdt&B. TPLot ABAsENPt bapefhenpipHr Bats frsm 4PF sRchhet

i nt head drjying.deyi whi ch_ar ted t ther in th
cascade manner FBCcHUACOP 't RISRRPPIFEG: LhEr SSRFCREd: REmOurecve: ¢ Hapal
| et ed, d th hi f f_at f i [ ted, the latch
i onal LTN 15 1 KautnaSderRefppdifihed e Ao istnc o SRo i mee Rrched by
the latch ci ka3 . ; ' ' 5 [ i nal
Ol to 04 of eache ‘TR ShertPIcaiaiESSETRketn o CRRER PRI b Sl ©

time, thesmask g¢ireuil 3dgcprRkes only the bit data fromthe output term nal
OL effective, and nmasks the outputs fromthe output termnals 02 to 04 to

zero. Therefore, theadakfolf B8 Fatched Byrt Beaklieh qiff Uil 36 RRGYRS one
bit data in which one pixel is 25 represented by 1H or OH The print data

of the amount ofienerkspectatehadthyptihell aschrgircint 361a%chuppitped to

t he conductive waveform select circuit 37 as ~ 0 JUN 2003 - 37 one-pi xel
one-bit data. Théthondapecuetwanelothm pekedt igi redi'tt 8Resebadustane of
conductive signals TP1 and the GND, and the sel ected conductive signal is
supplied to thewsvefesposdiagtheadcditvadi 88lethe hkadcdnducmrdgve si gnal

sel ected for each of pixel in one line is output in this manner. As shown
in FIG 18, forségaapl BPlbfwatharespectpte Wi th péspéct and selbhcpisxehsi s
"1H', and a latch output with respect to n-1 th pixel is "OH', the 10
conducti ve mave?%ﬁﬁ?ggFE%tSEGBéhi P34 WérbBcrsspaetcbadocti & pigedl TP1
with respect to_n tg,gixel, and selects the GND with respect to n-1 th
pixel . In this HBnhBFS RaPReH; nobh pRENWAYEPBENYRBRIBFIVERY ATENiRgad

element and ”'1nt@hpﬁgaguéfgéeM@VSBSrﬂl O£hdggxiggtput waveform for
driving n-1 th head element are generated.

15 If one pixel comprises three bits, as shown in
FIG. 8, when the reset signal RST is at low level, four
bits mask data is set in the mask circuit 40 through
the select circuit 39.

Subsequently, after the reset signal RST rises

20 from low level to high level, and each of the four-bit
parallel shift registers 32 and the serial data output
circuit 34 are initialized, the three bits serial print
data SI is input in synchronously with the shift clock
SFCK. The serial print data is input to the serial/

25 parallel conversion circuit 31 through the select

circuit 39, and the serial/parallel conversion circuit

31 converts it into three bits parallel print data



15 n-1 th head el enent are generated. Therefore, in this enbodi nent al so,
since data can be transferred in series to the printer head driygngNd20l ce,
t he nunber of signal |lines used for data transfer can be only one. Further,
when serial print 20 data at the maxi mum four bits tone can be received,
even if the situation is changed such that one bit serial print data of two
val ues is handed, it is unnecessary to add.and transfer dummy dat a.
Therefore, as the print data has smaller bft, The data transfer 25 tine can
be shortened, and data can be printed faster. Next, a fifth enbodi nent of
the present invention wl| be exglalned with reference to FIGS. 17 to 20.

9 0 J U N 2009 ¥hegever Hpeg; thyeet RitaoReFoplsBELNBNd2bashewAPPREEIG 1 is

omtted. El enents sinil .to those jn the above descri bed . .fourth enbodi ment
are designated by thgksghésrBf@?en&beSEﬁﬁhﬁﬁ rgr SﬁdOBSrgF8n§OéﬂfP r ent

[rom (he ot ERROSLEER kLl by S5SfiLPEon ByLAR 1 SRRk gRROUL TN 2

showmn in FIG 17, a” nas g Circui and the

reset signal RSTo.Lbe.sPhiE 6hochSFGK and LhEodabac Sl pRiey! ARUL §AoLRI S

mask 10 setting circuit an out pu rom t he mask ting circurt 61

is suppligd to {he-ARgKeE|rG8EL 3D, and the output SL is supplied to the
shift registers 51 having selectors as the control signal MSLT. As shown in

FIG 18, the mask sethiBItRkEEULEtE81phPatIaR! beehtt WALE! €BS sQbpPikhPeo
flip-flops 62 and 63 which are connected in series, the shift clock SFCK

and the data Slthsefonpubitophhelibipshliop 6dgastehe3pi o8t thkepirand the
reset signal RST is input to the flipflop 63 of the second step. An output
of the flip-flopt@p BBrofighhthsemask siepuis 48ed @reamasRnalirSuitl A0such a
structure, when the reset signal RST is at |ow | evel, step-nunber setting
data of the naskashksatbaduppersbnétbitgasbeg tbei iput botshdinmaskosetting
circuit 61 in synchronously with the shift clock SFCK, 25 and when the
reset silfhal RSfor¢islesy bhéngatheidaratthedOby ahd dutputbopndg &hd is

supplied to the mask circuit 35 and each of the shift registers 51 having
1 0 JUN 2003 lower three bits to the four-bit parallel shift

register 32 of the first step as effective bits.
In this manner, each of the four-bit parallel
shift registers 32 transfers the three-bit parallel
15 print data to the four-bit parallel shift register 32
at the next step at the input timing of the enable
signal ENB. And if the shift of the three bits
parallel print data to the four-bit parallel shift
register 32 of the k th step is completed, the parallel
20 data from the four-bit parallel shift register 32 of
the last step is converted into the serial print data
by the serial data output circuit 34, and are supplied
to the printer head driving device of the next step.
If the shift of data of amount of one line is
25 completed in this manner, the latch signal LTN is input,
and print data of amount of one line is latched by the

latch circuit 36. The print data of amount of one line



- 39. selectors as the signal SL. Wen this signal SL is at |ow If%e N 3003
circuit setting for coping with one-pixel four-bits is carried ou and P%
signal SL is at high level, a circuit setting for coping with one-pixel 5
one-bit is carried out. For exanple, when one pixel conprises four bits,
four bits serial print data SI is input, and at that tine, the control
signal MSLT is at low |level, and a sel ect CIrCUIt 56 of the shift register
51 having 10 the sel ector selects an ourpu? of “the flip-flop 55 of the | ast
step and outputs the sanme fromthe output termnal Y. The operation timng
of each of parts at that tine is as shown in FIG 19. That is, when the
reset signal 15l®ReThedsky themlabahl ekeFuis Bbghs evepliggchoofthehe shift
regi sters 51 haV|n%$selectors is initialized, and iin this state, |f t he

serial print daf@nERCLAYCtHRVERPFT BPOBRESRERCHLE Brp@f, CB&cR 1Rt he shift
t 51 h th | data f 20 bits b

four bits whilcthErmshtfs fotan: ?ﬁﬁgc-‘?ﬁsagé'&?{e f"’?ﬁsrg‘haﬁl%%? serial

print data to the, égiﬁt %é?é8£s5 éknghghgoﬁﬁbﬁ%ggr g%aﬁ@ $oqP 1S

conpl eted, data i's sup rom-t ift regrster the select or

of tne lagl Ste?ptzoahﬁecﬁb'ﬂégé Zénheﬁgegr bwtegd%w %%rogakmefo&e& eStep,
shift o

and t he data is carried out also 1 n the next t he shift of

the print data fr;mglellaﬁa gng nésotﬂe sN120034- céoqduerulmeersl@%q d5i ving
devi ces which afe conhected to one another in the cascade nannér to each of

the shift regi stgeScetr83¥bNAiag! RERAN 8ri§eFOnBl. et @Ratang ,t RAethiohk Of
anount of one line is conpleted; the latch 5 signal LTN is input, and the

print data of appuel ebmpheskinehisel Biebedthyrkharkakchhei kawidls 3¢ t hrough
the mask circuit 35 fromthe output termnals OL to 04 of each of the shift
regi sters 51 hawonduselieet signabi néecpudihgdgia)hahich tha mexiselectedes of
one-pi xel 10 four-bits is handled this tine, the masking by the mask
circuit B5 is not caini édisumanfke,pthet heada dofiviimg ariomatl cfelewedd ne

| at ched by the latch circuit 36 is supplied to the conductive waveform

sel ect circuit 8Frasathupfbpixepi vél odat ding5iFheusprducti ve wavef orm
select circuit 37 selects one of conductive signals TP1 to TP15 and the
G\D, and the sel ect eASc8hawat iteF$Ggnélr ﬁ@rs@ﬁémpé@rtdftﬁe1é6¥¥b§§6ﬁﬂﬂhg
head driver 38. In this nmanner, the head dr|V|n nal | ected for each
of pixels of on€lFhnEesBefs batButh RiXhowd |H FV ngga EBFCQXQHﬁP@t if a

I h b h "EH I h th
respect 1o - Vl“%fh ty Reroret e h-ihERCBiRA: ioe " ier SR SOMSBE CePoui 37
selects the 25 copdycti,veo s Tﬁigﬁglﬁttwa%hsrﬁap%gt 8, BohyHioigl and

sel ects the co Ve S|gna f eSpec n-1-t In this
manner, n th p'Ql@HEPU&Pyﬂ¥§£Hr§bspect to n th pixel, and selects the

conductive signal TP6 with respect to n-1 th pixel.

In this manner, n th pin output waveform for driving

n th head element and n-1 th pin output waveform for
20 driving n-1 th head element are generated.

Further, if one pixel comprises two bits, four
bits mask data is set in the mask circuit 40 through
the select circuit 39 when the reset signal RST is at
low level as shown in FIG. 9. This is the same as the

25 case in which one pixel comprises four bits.

Subsequently, after the reset signal RST rises

from low level to high level, and each of the four-bit



1 0°JUN Z003 - 41 for driving n th head elenent and n-1 th pin qut put
waveformfor driving n-1 th head el enent are generated. Further,1m%éHNdW@
pi xel conprises one bit, one bit serial print data SI is input, and at that
time, the 5 control signal MSLT is at high level, and the select circuit 56
selects an output of the flip-flop of the first step and outputs the sanme
fromthe output termnal Y. The operation timng of each of the parts is as
10 shown in FIG 20. That is, when the TeséP stgnal rises fromlow level to
hi gh | evel, each of the shift registers 51 having selectors is initialized.
In this state, if the serial print data SI and the shift clock SFCK are

i nput, each of paeakheltshéftsregisteraadingndsthel serdrd spdresutipatseri al
print data in the flip-flop 52 of the first step and then, shifts the

out put of the f¢+5@$+gp3$2af% %ﬁétsﬂi+%6¢egF§?e5ws1bh5§iﬁ&rﬂﬁé SA&Y or of
the next step. I|f the_shift of serial int data to _the shift 20 register
51 having the s%?Eit§¥ bF k“Pﬂts%EpsyggéﬁﬁBPB?iH,W&E athé §&ﬂ§¢i§&°&#bn1the

hi f i i h f_the.l he pr. head
i ving devi ce SFCRhe hgtSSELR Rhanendat, #2°Shelk ao EneElialll MG
in the next Stegarg?lé%i%ﬁﬁvé?éi&n02129§19rbﬂttﬂébﬁghggﬁbaE%l%Etthe printer

head driving devices are connected to one ano i'n the cascade

manner to each eif&Q@tS@bttanﬁltﬂﬁg%%&%g@gﬁgrézlepeebﬁw%&%iék having «

selectors is conpleted, and the s unt of one line is conpleted,

the latch signab)Ldbhisrt8pyt. iARd th6 BEtBt pdakaieh araWRt g@afcone line is
| atched by the latch circuit 36 through the E mask circuit 35 fromthe

out put term nal gnEheterOdnef tRachiel theiahi pkihegustar $s54inpaiti.ng
selectors. At that time, the mask circuit 35 makes only the bit data from
the output ternnpath©d eikecttMe, hagHemaskdetrhewoubptks (0Bgmouhe ogut put
termnals 02 to 04 to zero. 10 Therefore, the data to be | atched by the
latch cirteuit 36hbesentslpperbilellatanverstibahcameupitxsll axer epreesent ed by
1H or OH. The print data of the anpbunt of one line |atched by the latch
circuit 36 is stppl bétstprihe dehduchpue wawefloptresbedowresi r Qhiits Iwoas one
15 pi xel one-bit data. The conductive waveform select circuit 37 selects
one of conductibétsipaspblebirahatt dataNDs araprilhedsspedhed fogwdidt ve
signal is supplied to the correspondi ng_head driver 38. The head driving
signal sel ect edPfBRLE8EnSBELhi X@BLFReENd2| Phethe &St SE6F IO vanner.
As shown in FIG 20, for exanple, .if a latch out ut,mﬁtﬂ respect .to n th
bixel is "iH, HHA BaPS EATOULpuOni  RRPBASK CEaCHiT A0 BRRES (0O oyt he
conduct i waveform sel ect.circuit 37, sel.ects, the 25 conductive,signal TP1
Wih restect touRPTh: prier:EandtebrobrE FRE- CR S TR Fodgede o

toNn-‘l th

pixel. In this aper I p.ouhRuUt e r driVvi 10
BN 2003 | asPELRG! £he GALR BoOl O aad; %ﬁ%%%epﬁrlba o 3??’%’-]3}%%_1 th
head el ement arg;ggngtabedecfhpreborg, in this enbodi nent al so, since data

can be transferred in series to the printer head driving 5 device, the

nunber of signal |ings uped manndatatciwoamsker paaalhe 10HM nlatdAIrider,
when serial print data at the maxi mum four bits tone can be received, even

if the situati oseytenbaageg shilitbhatnanetbiredseni aacpr ot tdad & cafr bt

values is handed, it is 10 unnecessary to add and transfer dunmy data.

Therefor2) as therpliel dhtifithasgimiklker 3Bi.t, Itftheéheapa intamsfter of an
amount of one line has been shifted, the latch signal
LTN is input, and the print data of the amount of one
line is latched by the latch circuit 36. The print
data of amount of one line latched by the latch circuit

25 36 is supplied to the conductive waveform select

circuit 37 as one-pixel two-bits data. The conductive

waveform select circuit 37 selects one of the



time.can be shortened, and data can be printed faster. Next, a sixth

embodi nent of the present invention will be explained with referéhddNtZ03
FIGS. 21 and 22. 15 In FIG 21, the control section 26 showmn in FIG 1 is
omtted. Elenents simlar to those in the above described fourth enbodi nent
are designated by the sane reference nunerals, and portions different from
the first 20 enbodinent will be described._|In the present enbodi nent, as
shown in FIG 21, the basic circuit struct?fe Ts the same as that of the
fourth enbodi ment except the mask circuit. The present enbodinent is
different in that the mask circuit is omtted and the 25 setting nmethod of
t he conductive SPRHHAFEivEIsignaba sTRAhJEP hEP SNNE sCRPARgead qRatwpsbitifien
one pi xel conprises %our bits, 1 0J UNZ2003 - 44 a different
conducti ve wavef®Fdn FRTseRCRoPchlb® BEXehe: cORuBEPRELEF ghBPsSFPECEBITPLS,

dth duct i f I ] it 37 | ect f_th duct i
Sinal's TPL 10 GPILGREVEHEL BB bEQeH o PRECBPONaL I BF # 00F “KFE dita fr om

the latch circuyj 6 h r e i t t] iks.the. as
the case in mh?%%egn%n%i§£§£go§%?é£g§8$o%§£bl?EQIn£$%%ef%g§thggﬁbgﬁﬁ§gﬁt.
Furt her, n o L xel ri ne; Di dygtive
signal s fgg, Tﬁg? #%%?u%E%?QTiggﬁ%gl8%&#%%%EgﬁgGgéiiQP£8§e§??ogghe sane
state as the C*§é§§$@e&hatIﬁh€h£9nﬂgﬁﬁé¥? Mﬁéeﬁ8£&1§§l€iﬁgcbi§Hhi 37

sel ects the conductive waveforfi of the G\D when four bits dafa which are

input to the cogduséty@ YE¥etQtm el gekelSofi bhdli 1inRd @geo%uelﬂ, 4H, 6H,
8H, AH, CH, and EH. Also, when the tour bits data are 1H, 3H, 5H, 7H, 9H,

BH, DH and FH, each m§ thewaondugtcvessi goal 6xdpleTPRf APTatdR9ouiPit,
TP13 and TP15 are set to the sane state as the TP1 such that the conductive
wavef orm sel ectw28hcrespett 3Zosel eht pikde tontdit | ventaxef atahobutphaet TPL.
In the operation at that tine, even if the upper three bits anong the four
bits arelthot nmagked respattobal hy]l theptmatucsi VeHivaveher opodncbéveel ect ed
using the lower one bit data only irrespective of the values 25 of these
three bits. Thavavefommosglete ¢oueubtts? salgcthetheveendnethbve is
effective and the upper three bits are invalid substantially. 10JUN
2003 - 45 Thereiopel TR3sWibharesBectti® VallieBixah: bengrsaledtefthfe bit
serial print data is input. The operation tim ng when one pixel conprises
one bit is as sFHOWAFHIEPE199al FEP2 bl BESPRCENRC| AT ENEE BHEBLt with
respect to n thIgiﬁel is "xxxI" and the latch outgu% WA reggect ton-1th
pi xel is "xxx0" Tt ha R oMATREF ¢ wal P bP P S BPREt WRTTEOFT 597 s@F &¥18%ny one

o ihe, CEICL! ool ogkeoTE TP RS JEToid el a BRI IS W1
correspondi ng t@rl@fng n-1 th head element are generated.

Further, if one pixel comprises one bit, four bits
mask data is set in the mask circuit 40 through the
select circuit 39 when the reset signal RST is at low

20 level as shown in FIG. 10.

Subsequently, after the reset signal RST rises
from low level to high level, and each of the four-bit
parallel shift registers 32 and the serial data output
circuit 34 are initialized, the one bit serial print

25 data SI is input in synchronously with the shift clock

SFCK. The serial print data is input to the serial/

parallel conversion circuit 31 through the select



conductive signal TP1l, and selects any one of the conductive signals G\D,
TP2, TP4, TP6, TP8, TP10, TP12 and TP14 with respect to the n-1 tlh) gUN€E003
and sel ects the conductive waveform corresponding to the conductive 15
signal G\ND. In this manner, n th pin output waveformfor driving n th head
element and n-1 th pin output waveformfor driving n-1 th head el enent are
generated. The n th pin output maveforn1i52 he waveform of the signal TP1,
and the n-1 th pin output waveformis a 20“zerd output waveform Therefore,
in this enbodi mrent al so since data can be transferred in series to the
printer head driying, deyjce, the nunber f Si i nes used for data
transfer can beSbHbRFyibna? s FGF?hE?e FRER éPFﬁg EF#nFOQKEHEﬂSHaFlFﬁBlHBX|num

four bits tone n_be r cejved, eve f the situation is chan ed such that
one bit serijal %flﬂ?taﬁ BIF 86 Ebt SPEIASnEEYN ht Batg as115 35u N 2003 -

46 unnecessary,io tr f [ a,, Thereftore S e Rnint
dat a has snallé%ébFﬁgg ﬁ atgﬂ rgn gggn¥F§§£c5Hr g S % Hgd bghdeééta can

be printed fastst. RAdLLL AR oREYRRLATES, IR DL E[LQ@EE.Q“%leUrrésEJSﬁg' ly

occur to those s In t e art. ere ore e itnhvention in i1ts broader

aspects is not ténbﬁﬁﬁtt@akgelﬁgéelihctﬂstakhéraaefagereaénbaEIBgt
enbodi nents shown and descri bed herein. Accordingly, various nodifications

nmay be made W tdediatepaihtndataopvihes18ashi ihpulr ifkeBeatbl/hecaerer al
i nventive concept as defined by the appended clains and their equival ents.

1 0 J UN 2003 thd7on&l K d5sdridldprvhbgddesice ohia phenbet paadilwaich
receives one bit serial print data of maxinumn bits tone per one pixel and
whi ch det erm nesrandrdatagid sapploed tor tHei Yong-bipr patran lbéadhiifit
accordance with the received print data, conprising: serial input shift

regi ster neans fegisheft3Agofatber écesvedtopethicbugbr the peshkt cdatajitand
changi ng neans for changing a shift path of 10 said shift register neans in
accor dane witht@he ﬁhﬁb@@sh1@1r9uht 4@)maskpi theohppenethseBebi&sei ved. 2.
A driving device of grlnter head agcordln% to claiml, wherein said
serial input shifengehhet EPuReRRES chbiBPi tesIArFibdy BRiPY thGi dp&A for

I nputting "000", and outputs only the lower one bit as effective
bit.
In this manner, one bit parallel print data is
15 sequentially shifted and stored in each of the four-bit
parallel shift registers 32. If the print data of an
amount of one line has been shifted, the latch signal
LTN is input, and the print data of the amount of one
line is latched by the latch circuit 36. The print
20 data of amount of one line latched by the latch circuit
36 is supplied to the conductive waveform select
circuit 37 as one-pixel one-bit data. The conductive
waveform select circuit 37 selects one of the
conductive signal TP1 and GND based on one bit data
25 for each of the pixels, and supplies the selected
conductive signal to the corresponding head driver 38,

In this manner, the head driving signal selected for



15 one bit serial print data in series to convert it into a paral] el ougﬁut
of maximumn bits, and a second register of n bits parallel inpuﬂ ¢ otfee®td
to said first shift register, said changi ng neans changes said shift path
of 20 said shift register nmeans by changing a shift timng of said second
shift register. 3. Adriving device of a printer head according to claim1,
wherein said serial input shift register neans conprises a plurality of
shift registers 25 connected to one anoT hef8i n~seri es capabl e of selecting
t he nunber mof steps (1 ~~m~ n), and said changi ng neans sel ect the
nunber m of steps in accordance with ., 1 0 J UN 2003 - 48 the nunber m of
bits of tone tocdenreEePiBalsBfadneoltRgngE QUERPEL path of said shift

regi ster neans. 4. A drivin% evice of a printer, head ich receives one
bit serial print dat3°5f ¥8XPhEm ASHFSYE t8n& Fer 19ne i j'r‘?d: i ch

det ' drivj f drivi i nt , [ d ith

he T oce ved prPNFBE AL CRORBFPEF hobo ehr PBi PhEPAI KB aBmvePrrng Weans whi ch
t bi i L nt . dat bj 1.~ . t Wh0 i Nt

paraliel data miBretog sPBE AR CRPRRTkakbohn o B n OBt i n

parallel;sn bi ttﬂér@btﬁhcﬂgétwé\‘?grémrslé;}'?éi:Uéﬁ!%ﬁ:ﬁ&!&i 19 @‘eﬁiefctlgaftfl’x'e'bg' "

print data converted by said serial para converting neans mbit

bit; 15 maski ng-pranecipe gugkhnorsai ¢ipnbibsparal kel ndahaptisanst amnged by
said n bits parallel shift régister other than necessary bit; selecting

means for sel ecséngcsCeRduchibveivavetsparef ta Readthnpagear.dange tMilsh said
mbit 20 parallel print data output from said maski ng neans; and a head
driver for supphyhngrihs tAngust bdeput waveform for driving n th head
element and n-1 th pin output waveform for driving
10 n-1 th head element are generated. The n th pin output
waveform is the waveform of the signal TPl, and the
n-1 th pin output waveform is a zero output waveform.
Therefore, in this embodiment also, since data can
be transferred in series to the printer head driving
15 device, the number of signal lines used for data
transfer can be only one. Further, when serial print
data at the maximum four bits tone can be received,
even if the situation is changed such that two bits
tone serial print data or one bit serial print data of
20 two values is handed, it is unnecessary to add and
transfer dummy data. Therefore, as the print data has
smaller bit, the data transfer time can be shortened,
and data can be printed faster.
Next, a third embodiment of the present invention
25 will be explained with reference to FIGS. 11 and 12.

In FIG. 11, the control section 26 shown in FIG. 1 is

omitted.



wavef orm sel ected by said selecting nmeans to a printer head. 5. A driving
device of a printer head according 25 to claim4, wherein said {mgsiiNQ003
means masks other than a necessary mbit. 6. A driving device of a printer
head whi ch i 0 JUN 2003 - 49 receives one bit serial print data of

maxi mumn bits tone per one pixel and which determ nes a driving waveform
for driving a head in accordance with theé%ﬁceived print data, conprising:
5 serial parallel converting nmeans whi ch Verts one bit serial print data
of mbit (1 ¢c m~n) tone into parallel data for mbit by mbit; masking
means whi ch takes in mask data for masking mbjt parallel print data other
than necessary m bi tE4MeMES nlkkla% &P nt P e phit ab R 2R YRt d@8E 51 RBAver t ed

by said serial parallel convertin ans based on said nmask data, and to
ot ot Ca st m gt ARG INe ik TR T S LT e e T enee dat o 1o
a rear step; n hit rallel shift. regist or. taking .l aid 15 masked
paral l el print rﬂﬂ‘fealp%a].rsa’nsq‘réq rpeoarﬁjroonnﬁgscgji%{enga% ti'ngrorr“ég%}légi%“f%bl y to said

timing signal faomepalah ek NG JRAS A T OFd rasT el ) dGRald patel | el

print data mbit by mbit; selecting neans ting a conductive 20

wavef or msof a headHdRCGPTERNCE W tihSaldk fardl +ali prdttudaife frompgai d n
bit parallel shift register; and a head driver for supplying the conductive

wavef or m sel ectfihdyas$ aiith 5 @ £GHA O IRAN Serifo @i g At BEc @b h&Smdsk A
driving device of a printer head according to claim®, erein said mask

data to be takei Sl d TS ki G- dresitsod Sudmpui s fd D @ren ipfitoh eemé nal  of
said 1 0J UN 2003 - 50

first embodiment in that the mask circuit is omitted,

and the setting method of the conductive signals TPl to

10 TP15 and the GND is changed.
That is, when one pixel comprises four bits,

a different conductive waveform is set for each of the

conductive signals TPl to TP15, and the conductive

waveform select circuit 37 selects one of the

15 conductive signals TPl to TP15 and the GND based on the
one-pixel four-bit data from the latch circuit 36.

Therefore, the operation at that time is the same
as the case in which one pixel comprises four bits in
the first embodiment.

20 Further, when one pixel comprises two bits, each
of the conductive signals TP4, TP8 and TP1l2 is set to
the same state as the GND such that the conductive
waveform select circuit 37 selects the conductive
waveform of the GND when four bits data which are input

25 to the conductive waveform select circuit 37 are OH, 4H,

8H and CH. Also, when the four bits data are 1H, 5H,

9H and DH, each of the conductive signals TP5, TP9 and



serial print data. 8. A driving device of a printer head accordijng jun 280
one of clains 1 to 4, further conprising: a serial data output circuit for
converting said mbit 5 parallel print data transferred fromsaid n bit
parallel shift register of the |last step into serial data, and outputting
the sanme. 9. A driving device of a printer head which receives one bit
serial print data of maxinmumn bits 10 tongoper one pi xel and which
determines a driving waveformfor driving head i n accordance with the
received print data, conprising: serial parallel converting neans which
converts one bit f rial print data of mbijt ne 15 into

1 -~ ~ t
paral l el data nfbit ®%° %Ftt%nﬁh%h?%%ec%BaEénﬁérEgenﬁﬁﬁngﬁFH Bhes in
parallel; n bit_parallel shift register for Eransfer [ g n12it aral l el
print data conv%g?eﬁo% u%%fﬂes%?Yg%oﬁﬂri?gﬁF c%ﬁﬁ%?f#ng nBEAECHT b by m
bit; 20 tti t1i i h t
el ection of { REoRORaELTE VISR ERRE R borE ey BN EEBE R YERan CBPr Eebve m
bit of said par@ﬂ?'dé’fég&fgaﬁﬁ Oéﬂmﬁhtaﬁ&aﬁﬁfeéégﬂ By ?ﬂédcaanEtS@Ezal el
shift register Ts invalidated; 25 sél'ecting nmehns Tor selecting sai

conduct i v \'A@veépgﬂapé PpHeagpi § FLGOFHRNCE M LB SRbdL AL bEbmRasabkel print
data fromsaid n Dit paralfel shift 1 0 JUN 2003 - 51 register; and a

head driver forasuppéyipg satdl eraduehéveonavet ove wel-eebesl byisakd
selecting nmeans to a printer head. 5 10. A driving device of a printer head

whi ch receives @pechit 3ersaleptsnthdatanadblicttbxenvavarbirihSofonRepep20ne

pi xel and which determ nes a driving waveformfor driving a head in
accordance w t hFaheheecewlen phéenfodathitsodptasang: 3HQ AH$hBHt andgFHY er
devi ce having a selector conpris ing shift registers when one bit serial
tone is taken, sathl ohetkditondegtsversighahaskPitg fRAhsanfif BELbverm bits
of said shift resister of the maximumn steps in which print data of mbit
(1 ¢ m~1G) oneséttteecthalspreénstabeaasstiet TPA 8hch shepstheor nmasking

bits other than ) ) )
conductive waveform select circuit 37 selects the

conductive waveform of the TP3.
In the operation at that time, even if the upper
two bits among the four bits are not masked
15 intentionally, the conductive waveform can be selected
using the lower two bits data only irrespective of the
values of these two bits. That is, among the four bits,
only the lower two bits are effective and the upper two
bits are invalid substantially.
20 Therefore, in such a case, one-pixel two-bits tone
can be printed if two bits serial print data is input.
Further, when one pixel comprises one bit, the
conductive signals TP2, TP4, TP4, TP6, TP8, TP10, TP12
and TP14 are set to the same state as the GND such that
25 the conductive waveform select circuit 37 selects the
conductive waveform of the GND when the four bits data

which are input to the conductive waveform select



utnost n-step bit data output from device; selecting neans for sehleqctinopoos
sai d conductive waveform of a head in accordance with said mbit 20
paral l el print data output from said nmasking neans; and a head driver for
suppl yi ng sai d conductive waveform sel ected by said selecting neans to a
printer head. 11. A driving device of a printer head according 25 to claim
10, wherein setting data of the nunber of gieps of said shift registers in
said shift register device having the selettor”is input froman input 10
J UN 2003 - 52 termnal of said serial print data. 12. A driving device
of a printer head acgcor cla r 11, wherein _a setting for

i 1
masking (n - mSHrE bth ?ngﬁ%gogaigﬁzfgggtpge fipi £y CEaP895 Effaski ng neans
. od out q Ut f oLt ! ! . o
data 150 A dr i T PoReh Bt Ye AOTbRNe PP R B Rn B¢ caBPveliie BPeri al
gr!nt data of q?%é 3 %{ésséQ”EODEﬁ °9§m8'§§£aéngs“Qh§th§t%B@hn%%a
riving 10 waveTorm for driving a héad Tnh accordance W th the receive

print data, CO”PﬁéSé&?d%ﬁgfﬁéf&a&@ﬂ&§&$£e98¥£Cﬁ%@é%&ﬁﬁ39 seheekar cranpris

ing shift registers o maxi mumn steps In IC en one bit serial

print dat@a of mebhduédibe WEvOIodn 8NePR SwhakePheS2bAroRE thi Ha%er adle Print
data is set in the shift registers of msteps; setting neans which treats
dat a out put fronmga@m,o$H;h¢H§t9@E sel by saudrghift register device as m
bit parallel print data, and which sets a conductive 20 waveform such t hat
a selection of the condunéi ypevavebar axtbyhatbitimet hevenhhd® efhleecaigpea m bi t
of said parallel print data of mbit is invalidated; selecting neans for
sel ecting sai d coneeiclhive awmee§otheofocarhkatsi aracootdmackevi tinteai-d m bi t
25 parallel print data output fromsaid shift register device having a

sel ector; and athewmallyi vehefornduppiyengavafdroondncbeveelected using

10 the lower one bit data only irrespective of the values
of these three bits. That is, among the four bits,
only the lower one bit is effective and the upper three
bits are invalid substantially.

Therefore, in such a case, two values can be

15 printed if one bit serial print data is input.

The operation timing when one pixel comprises one
bit is as shown in FIG. 12. For example, if the latch
output with respect to n th pixel is "xxxl" and the
latch output with respect to n-1 th pixel is "xxx0",

20 the conductive waveform select circuit 37 selects any
one of the conductive signals TP1l, TP3, TP5, TP7, TP9,
TP1l, TP13 and TP1l5 with respect to the n th pixel and
selects the conductive waveform corresponding to the
conductive signal TPl, and selects any one of the

25 conductive signals GND, TP2, TP4, TP6, TP8, TP10, TP1l2
and TPl4 with respect to the n-1 th pixel and selects

the conductive waveform corresponding to the conductive



1 0 J UN 2003 53 waveform sel ected by said selecting neans to a ﬂrﬁdﬂﬁrﬂma
head. .Ar.A3. A9. AU .AL.A . A .AL.A AL AL.AA%A{r. A A& % A&L. A

A al % A9. . A&% A9. A&n, . A9. ALa. A& A&u, . AAN9. A5@ A&3. A&Y. A9u. A&3. A&

. A& A% A&a. A&u, . Af . A&N. A&S% ANy. AH. A&% AL. AL_$. A9. AA% Al . A{ % Au% AHO. AN3L6
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Fx/ d7 d Z
o) oo corexpacaskacked) el esharhed) o pabachashanie abechpmbeion ool oo
a] ca] ca] ca] ca] cahgahcaheplrabaapaal paleabeal ¢al eakbcahcakeahcalaahcakeal calc
a] ca] ca] cal 5RVWWo > s
$!3ILIM 3! I"Rind"s}y ﬁandmﬁl}cah@akﬁa] ﬁahcahcghﬁabaekqa] walegbenl ga] ca] ca
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ") #BHCHEVHH#HES, $-
$@$X$$$$$9N9@@@@£&é&&&&&t ut waveform.

"}xsnid_ Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]wahmefoahcahnathls embodiment also, since data can
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/10% h& () - 9& %gfggﬁai)YBto an output terminal SO of the shift

register 51, and when the control signal MSLT is at

15 high level, the select circuit 56 selects an output of
the flip-flop 52 and outputs the same from the output
terminal Y to the output terminal SO of the shift
register 51. An output of each of the flip~-flops 52 to
55 is output to the mask circuit 35 through output

20 terminals Ol to 0O4.

In such a structure, when one pixel comprises four
bits for example, four bits serial print data SI is
input, and at that time, the control signal MSLT is at
low level, and the select circuit 56 selects an output

25 of the flip-flop 55 of the last step and outputs the
same from the output terminal Y.

The operation timing of each of parts is as shown
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in FIG. 15. That is, if the reset signal RST rises
from low level to high level, each of shift registers
51 having selectors is initialized, gach of the shift
registers 51 having selectors stores the serial print
5 data four bits by four bits while sequentially shifting
the data.
If the shift of serial print data to the shift
register 51 having the selector of k th step is
completed, data is supplied from the shift register 51
10 having the selector of the last step to the printer
head driving device of the next step, and the shift of
data is carried out also in the next step.
If the shift of the print data from all of the
printer head driving devices which are connected to one
15 another in the cascade manner to each of the shift
registers 51 having selectors is completed, and the
shift of amount of one line is completed, the latch
signal LTN is input, and the print data of amount of
one line is latched by the latch circuit 36 through the
20 mask circuit 35 from the output terminals 0Ol to 04 of
each of the shift registers 51 having selectors. Since
print data having the maximum tones of one-pixel four-
bits is handled this time, the masking by the mask
circuit 35 is not carried out.
25 The print data of the amount of one line latched

by the latch circuit 36 is supplied to the conductive

waveform select circuit 37 as four bits pixel data.
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selected conductive signal is supplied to the corre-

sponding head driver 38. In this manner, the head

5 driving signal selected for each of pixels of one line

is output.

As shown in FIG. 15, for example, if a latch
output with respect to n th pixel is "FH", and a latch
output with respect to n-1 th pixel is "EH", the

10 conductive waveform select circuit 37 selects the
conductive signal TP1l5 with respect to n th pixel, and
selects the conductive signal TP14 with respect to
n-1 th pixel. 1In this manner, n th pin output waveform
for driving n th head element and n-1 th pin output

15 waveform for driving n-1 th head element are generated.

Further, when one pixel comprises one bit, one bit
serial print data SI is input, and at that time, the
control signal MSLT is at high level, and the select
circuit 56 selects an output of the flip-flop of the

20 first step and outputs the same from the output
terminal Y.

The operation timing of each of the parts is as
shown in FIG. 16. That is, if the reset signal rises
from low level to high level, each of the shift

25 registers 51 having selectors is initialized. 1In this

state, if the serial print data SI and the shift clock

SFCK are input, each of the shift registers 51 having
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selectors stores the serial print data in the flip-flop
52 of the first step and then, shifts the output of

the flip-flop 52 to the shift register 51 having the
selector of the next step.

5 If the shift of serial print data to the shift
register 51 having the selector of k th step is
completed, data is supplied from the shift register 51
having the selector of the last step to the printer
head driving device of the next step, and the shift of

10 data is carried out also in the next step.

If the shift of the print data from all of the
printer head driving devices which are connected to one
another in the cascade manner to each of the shift
registers 51 having selectors is completed, and the

15 shift of amount of one line is completed, the latch
signal LTN is input, and the print data of amount of
one line is latched by the latch circuit 36 through the
mask circuit 35 from the output terminals Ol to 04
of each of the shift registers 51 having selectors.

20 At that time, the mask circuit 35 makes only the bit
data from the output terminal Ol effective, and masks
the outputs from the output terminals 02 to 04 to zero.

Therefore, the data to be latched by the latch
circuit 36 becomes one bit data in which one pixel is

25 represented by 1H or OH. The print data of the amount
of one line latched by the latch circuit 36 is supplied

to the conductive waveform select circuit 37 as
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one-pixel one-bit data. The conductive waveform select

circuit 37 selects one of conductive signals TPl and

the GND, and the selected conductive signal is supplied

to the corresponding head driver 38. The head driving

5 signal selected for each of pixel in one line is output

in this manner.

As shown in FIG. 16, for example, if a latch
output with respect to n th pixel is "1H", and a latch
output with respect to n-1 th pixel is "QOH", the

10 conductive waveform select circuit 37 selects the
conductive signal TPl with respect to n th pixel, and
selects the GND with respect to n-1 th pixel. 1In this
manner, n th pin output waveform for driving n th head
element and n-1 th pin output waveform for driving

15 n-1 th head element are generated.

Therefore, in this embodiment also, since data can
be transferred in series to the printer head driving
device, the number of signal lines used for data
transfer can be only one. Further, when serial print

20 data at the maximum four bits tone can be received,
even if the situation is changed such that one bit
serial print data of two values is handed, it is
unnecessary to add and transfer dummy data. Therefore,
as the print data has smaller bit, the data transfer

25 time can be shortened, and data can be printed faster.

Next, a fifth embodiment of the present invention

will be explained with reference to FIGS. 17 to 20.
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In FIG. 17, the control section 26 shown in FIG. 1 is
omitted.

Elements similar to those in the above described
fourth embodiment are designated by the same reference

5 numerals, and portions different from the first
embodiment will be described. 1In the present
embodiment, as shown in FIG. 17, a mask setting circuit
61 is newly provided, and the reset signal RST, the
shift clock SFCK and the data SI are input to this mask

10 setting circuit 61, an output SL from the mask setting
circuit 61 is supplied to the mask circuit 35, and the
output SL is supplied to the shift registers 51 having
selectors as the control signal MSLT.

As shown in FIG. 18, the mask setting circuit 61

15 comprises two steps of D-type flip-flops 62 and 63
which are connected in series, the shift clock SFCK and
the data SI are input to the flip-flop 62 at the first
step, and the reset signal RST is input to the flip-
flop 63 of the second step. An output of the flip-flop

20 63 of the second step is used as a signal SL.

In such a structure, when the reset signal RST is
at low level, step-number setting data of the mask data
and the shift register is input to the mask setting
circuit 61 in synchronously with the shift clock SFCK,

25 and when the reset signal RST rises, the data is

latched by the flip-flop 63 and is supplied to the mask

circuit 35 and each of the shift registers 51 having
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low level, a circuit setting for coping with one-pixel
four-bits is carried out, and the signal SL is at high
level, a circuit setting for coping with one-pixel

5 one-bit is carried out.

For example, when one pixel comprises four bits,
four bits serial print data SI is input, and at that
time, the control signal MSLT is at low level, and
a select circuit 56 of the shift register 51 having

10 the selector selects an output of the flip-flop 55 of
the last step and outputs the same from the output
terminal Y.
The operation timing of each of parts at that time
is as shown in FIG. 19. That is, when the reset signal
15 RST rises from low level to high level, each of the
shift registers 51 having selectors is initialized, and
in this state, if the serial print data SI and the
shift clock SFCK are input, each of the shift registers
51 having selectors stores the serial print data four
20 bits by four bits while sequentially shifting the data.

If the shift of serial print data to the shift
register 51 having the selector of k th step is
completed, data is supplied from the shift register 51
having the selector of the last step to the printer

25 head driving device of the next step, and the shift of
data is carried out also in the next step.

If the shift of the print data from all of the
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printer head driving devices which are connected to one
another in the cascade manner to each of the shift
registers 51 having selectors is completed, and the
shift of amount of one line is completed, the latch
5 signal LTN is input, and the print data of amount of
one line is latched by the latch circuit 36 through the
mask circuit 35 from the output terminals 01 to 04 of
each of the shift registers 51 having selectors.
Since print data having the maximum tones of one-pixel
10 four-bits is handled this time, the masking by the mask
circuit 35 is not carried out.

The print data of the amount of one line latched
by the latch circuit 36 is supplied to the conductive
waveform select circuit 37 as four bits pixel data.

15 The conductive waveform select circuit 37 selects one
of conductive signals TPl to TP15 and the GND, and
the selected conductive signal is supplied to the
corresponding head driver 38. In this manner, the head
driving signal selected for each of pixels of one line
20 is output.

As shown in FIG. 19, for example, if a latch
output with respect to n th pixel is "FH", and a latch
output with respect to n-1 th pixel is "EH", the

conductive waveform select circuit 37 selects the

25 conductive signal TP15 with respect to n th pixel, and
selects the conductive signal TP14 with respect to

n-1 th pixel. 1In this manner, n th pin output waveform
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waveform for driving n-1 th head element are generated.
Further, when one pixel comprises one bit, one bit
serial print data SI is input, and at that time, the
5 control signal MSLT is at high level, and the select
circuit 56 selects an output of the flip-flop of the
first step and outputs the same from the output
terminal Y.
The operation timing of each of the parts is as
10 shown in FIG. 20. That is, when the reset signal
rises from low level to high level, each of the shift
registers 51 having selectors is initialized. 1In this
state, if the serial print data SI and the shift clock
SFCK are input, each of the shift registers 51 having
15 selectors stores the serial print data in the flip-flop
52 of the first step and then, shifts the output of the
flip-flop 52 to the shift register 51 having the
selector of the next step.
If the shift of serial print data to the shift
20 register 51 having the selector of k th step is
completed, data is supplied from the shift register 51
having the selector of the last step to the printer
head driving device of the next step, and the shift of
data is carried out also in the next step.
25 If the shift of the print data from all of the

printer head driving devices which are connected to one

another in the cascade manner to each of the shift
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ont 10%8"5()' Frr;la%@&: (chl‘?t 35 from the output terminals Ol to 04 of

each of the shift registers 51 having selectors. At
that time, the mask circuit 35 makes only the bit data
from the output terminal 01 effective, and masks the
outputs from the output terminals 02 to 04 to zero.

10 Therefore, the data to be latched by the latch
circuit 36 becomes one bit data in which one pixel is
represented by 1H or OH. The print data of the amount
of one line latched by the latch circuit 36 is supplied
to the conductive waveform select circuit 37 as one-

15 pixel one-bit data. The conductive waveform select
circuit 37 selects one of conductive signals TPl and
the GND, and the selected conductive signal is supplied
to the corresponding head driver 38. The head driving
signal selected for each of pixel in one line is output

20 in this manner.

As shown in FIG. 20, for example, if a latch
output with respect to n th pixel is "1H", and a latch
output with respect to n-1 th pixel is "OH", the
conductive waveform select circuit 37 selects the

25 conductive signal TPl with respect to n th pixel, and
selects the GND with respect to n-1 th pixel. 1In this

manner, n th pin output waveform for driving n th head

1
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5 device, the number of signal lines used for data
transfer can be only one. Further, when serial print
data at the maximum four bits tone can be received,
even if the situation is changed such that one bit
serial print data of two values is handed, it is

10 unnecessary to add and transfer dummy data. Therefore,
as the print data has smaller bit, the data transfer
time can be shortened, and data can be printed faster.

Next, a sixth embodiment of the present invention
will be explained with reference to FIGS. 21 and 22.

15 In FIG. 21, the control section 26 shown in FIG. 1 is
omitted.

Elements similar to those in the above described
fourth embodiment are designated by the same reference
numerals, and portions different from the first

20 embodiment will be described. 1In the present
embodiment, as shown in FIG. 21, the basic circuit
structure is the same as that of the fourth embodiment
except the mask circuit. The present embodiment is
different in that the mask circuit is omitted and the

25 setting method of the conductive signals TPl to TP15

and the GND is changed.

That is, when one pixel comprises four bits,
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5 one-pixel four-bit data from the latch circuit 36.
Therefore, the operation at that time is the same
as the case in which one pixel comprises four bits in
the fourth embodiment.
Further, when one pixel comprises one bit, each of
10 the conductive signals TP2, TP4, TP4, TP6, TP8, TP1O,
TP12 and TP14 is set to the same state as the GND such
that the conductive waveform select circuit 37 selects
the conductive waveform of the GND when four bits data
which are input to the conductive waveform select
15 circuit 37 are OH, 2H, 4H, 6H, 8H, AH, CH, and EH.
Also, when the four bits data are 1H, 3H, 5H, 7H, 9H,
BH, DH and FH, each of the conductive signals TP3, TPS5,
TP7, TP9, TP1ll, TP1l3 and TP1l5 are set to the same state
as the TPl such that the conductive waveform select
20 circuit 37 selects the conductive waveform of the TP1.
In the operation at that time, even if the upper
three bits among the four bits are not masked inten-
tionally, the conductive waveform can be selected using
the lower one bit data only irrespective of the values
25 of these three bits. That is, among the four bits,

only the lower one bit is effective and the upper three

bits are invalid substantially.
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printed if one bit serial print data is input.

The operation timing when one pixel comprises one

bit is as shown in FIG. 22. For example, if the latch

5 output with respect to n th pixel is "xxxl" and the
latch output with respect to n-1 th pixel is "xxx0",
the conductive waveform select circuit 37 selects any
one of the conductive signals TP1l, TP3, TP5, TP7, TPY,
TP11, TP13 and TP15 with respect to the n th pixel to

10 selects the conductive waveform corresponding to the
conductive signal TPl, and selects any one of the
conductive signals GND, TP2, TP4, TP6, TP8, TP10, TP12
and TPl4 with respect to the n-1 th pixel and selects
the conductive waveform corresponding to the conductive

15 signal GND. In this manner, n th pin output waveform
for driving n th head element and n-1 th pin output
waveform for driving n-1 th head element are generated.
The n th pin output waveform is the waveform of the
signal TP1, and the n-1 th pin output waveform is a

20 zero output waveform,

Therefore, in this embodiment also, since data can
be transferred in series to the printer head driving
device, the number of signal lines used for data
transfer can be only one. Further, when serial print

25 data at the maximum four bits tone can be received,
even if the situation is changed such that one bit

serial print data of two values is handed, it is
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Additional advantages and modifications will
5 readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the
10 spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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5 waveform for driving a printer head in accordance with
the received print data, comprising:

serial input shift register means for shifting
said received one bit serial print data; and

changing means for changing a shift path of

10 said shift register means in accordance with the number
m (1 = m = n) of bits of tone to be received.

2. A driving device of a printer head according
to claim 1, wherein said serial input shift register
means comprises a first shift register for inputting

15 one bit serial print data in series to convert it into
a parallel output of maximum n bits, and a second
register of n bits parallel input connected to said
first shift register,

said changing means changes said shift path of

20 said shift register means by changing a shift timing of
said second shift register.

3. A driving device of a printer head according
to claim 1, wherein said serial input shift register
means comprises a plurality of shift registers

25 connected to one another in series capable of selecting
the number m of steps (1 = m = n), and said changing

means select the number m of steps in accordance with
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4. A driving device of a printer head which
receives one bit serial print data of maximum n bits
5 tone per one pixel and which determines a driving
waveform for driving a printer head in accordance with
the received print data, comprising:
serial parallel converting means which converts
one bit serial print data of m bit (1 = m = n) tone

10 into parallel data m bit by m bit and which can
converts maximum n bits in parallel;

n bit parallel shift register for transferring
m bit parallel print data converted by said serial
parallel converting means m bit by m bit;

15 masking means for masking said n bit parallel data
transferred by said n bits parallel shift register
other than necessary bit;

selecting means for selecting a conductive
waveform of a head in accordance with said m bit

20 parallel print data output from said masking means; and

a head driver for supplying the conductive
waveform. selected by said selecting means to a printer
head.

5. A driving device of a printer head according

25 to claim 4, wherein said masking means masks other than
a necessary m bit.

6. A driving device of a printer head which
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waveform for driving a head in accordance with the

received print data, comprising:

5 serial parallel converting means which converts
one bit serial print data of m bit (1 = m = n) tone
into parallel data for m bit by m bit;

masking means which takes in mask data for masking
m bit parallel print data other than necessary m bit
10 and masks said m bit parallel print data converted by
said serial parallel converting means based on said
mask data, and to output a timing signal for transfer-
ring said masked parallel print data to a rear step;
n bit parallel shift register for taking in said
15 masked parallel print data transferred from said
masking means in reply to said timing signal from said
masking means, and for transferring said parallel print
data m bit by m bit;
selecting means for selecting a conductive
20 waveform of a head in accordance with said parallel
print data from said n bit parallel shift register; and
a head driver for supplying the conductive
waveform selected by said selecting means to a printer
head.
25 7. A driving device of a printer head according
to claim 6, wherein said mask data to be taken by said

masking means is input from an input terminal of said
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to any one of claims 1 to 4, further comprising:
a serial data output circuit for converting said m bit
5 parallel print data transferred from said n bit
parallel shift register of the last step into serial
data, and outputting the same.
9. A driving device of a printer head which
receives one bit serial print data of maximum n bits
10 tone per one pixel and which determines a driving
waveform for driving a head in accordance with the
received print data, comprising:
serial parallel converting means which converts
one bit serial print data of m bit (1 = m = n) tone
15 into parallel data m bit by m bit and which can
converts maximum n bits in parallel;
n bit parallel shift register for transferring
m bit parallel print data converted by said serial
parallel converting means m bit by m bit;
20 setting means for setting a conductive waveform
such that a selection of the conductive waveform by
(n - m) bit other than effective m bit of said parallel
print data of m bit transferred by said n bit parallel
shift register is invalidated;
25 selecting means for selecting said conductive
waveform of a head in accordance with said m bit

parallel print data from said n bit parallel shift
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receives one bit serial print data of maximum n bits
tone per one pixel and which determines a driving
waveform for driving a head in accordance with the
received print data, comprising:

10 a shift register device having a selector compris-
ing shift registers of the maximum n steps in which
when one bit serial print data of m bit (1 = m = n)
tone is taken, said one bit serial print data is set in
the shift registers of m steps;

15 masking means for masking bits other than
effective m bits of utmost n-step bit data output from
said shift resister device;

selecting means for selecting said conductive
waveform of a head in accordance with said m bit

20 parallel print data output from said masking means; and

a head driver for supplying said conductive
waveform selected by said selecting means to a printer
head.

11. A driving device of a printer head according

25 to claim 10, wherein setting data of the number of
steps of said shift registers in said shift register

device having the selector is input from an input
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the shift registers of m steps;
setting means which treats data output from each
of the steps set by said shift register device as m bit
parallel print data, and which sets a conductive
20 waveform such that a selection of the conductive
waveform by a bit other than effective m bit of said
parallel print data of m bit is invalidated;
selecting means for selecting said conductive
waveform of a head in accordance with said m bit
25 parallel print data output from said shift register

device having a selector; and

a head driver for supplying said conductive



T109%$& () - S|[:bU410 6S 10%3$& ()- ,/ 10%3& ()- ,/ 109 & ()+0 JUN 2003
L-s!10%3$& ()- |1+10%%& ()- )F10%3$& ()- CvwxyvU410 k! 109%& & ()-y
MOYRP&E' () - &LOYRP& () - 10+$10+$10+$ : GlO%$& ()- 8:10%$& ()- 3
$t|[:vU410 k 109%R$& ()- 10% RS & ()- FHI0YRB& ()-f F#L0N " & ()-f

F10%! & ()-y W10%R$~& ()-y9dg|[:vUW4al0 k é% 109R$&' () -: ) #L0YRB& () - ) #10%
& ()- ,10%#& ()- ,10%% ()- , 10%%&' ()-9g%678G\rvU410 &1O0%XP@ () -
109%@x$@ ()- SmLO%X$@ () - 3%A0%X$@ () - 10#10#10#

df /" 109#& ()-::9|[:vU410 SI0%@X$@& ()- &Z10%@&X$@& ()- 10%@&X$@&,()-

' AOUESE () - MaCAagEEe)ectediby@gsi 51eRFENIUITONS CP1BURKSECE) - S
10%@X$@&' () - s410%X$S@& ()- 10%@X$S@ ()- - 10%@X$@ () -

10%@X$@ () - (HIF34U410 - 10%@&X$@ () - +10%X$@ ()- ) 10%@x$@ () -

10U @ () - &S10%EXS@ () - $HI0UXS@ ()-Kx, |[:vU410 8mlo%@x$@ ()- 6
10%@X$@ ()- 4' 10%@X$@ ()- 3Z10%UXS@ ()- 3110UXKS@ ()-

S/ z10%X$@ () -, XYZ[ilvU410 102 & ()- 109 & ()- | 109 & ()- @&3109%
& ()-10@x3@Q0$@AO@$@ : MLOY@X$@ ()- Normal " "Heading 13]c" "Heading

23] ¢c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading
73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Fontl

0}$1*/5:J>Cl I NMATY& di 0 uz?.9(cd=j PbG x7Z

"$&(*,.02468: <>@DFHILNPRTVXZ\ A" bdf hj | nprt vxz| ~VC6"

', 036<H@GKMOUY[ 0" e7l rulUx} (1>(#) YnCclnl ; ROi A/ !"V#x$vI& (*, B-.612) 46
8: <=>>>>7?2%p4??A7TBDWFGH L+MrN' OQSTVKWKZ( [\ *n" 4b7ceTg"i kmopr t uwmixyz| } ~} >* >y
nB D#p=uzxt T$| sMM - *3lyf g, " #$9&' () *+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _"abcdef ghi j kI mopqgr st uvwxyz{|}~6Ti nes
New RomanAri al Courier New'h Root EntryWrdDocunent

" #B9& ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~



