
1                   EP 0 458 507 B1                 2 Description
Summary of the Invention Technical Field
The above object has been achieved In a printing method according to claims
1, 6 and 9 wherein print The Invention relates to thermal printers having
5   head pulse width Is varied In accord with data derived printing
elements driven by strobe pulses whose pow-  from a look-up table. A
predictive model of print ele- ermay be adjusted. In particular, the
Invention relates  ment behavior Is employed where the model relates to a
method of adjusting power to such a printing ele-  variables such as speed,
history level as well as vol- ment.
tage, temperature and resistance to strobe pulse dur- 10  atIon. In accord
with the present Invention a memory Background Art
array forms a look-up table for storing desired or tar- get strobe pulse
durations computed from various fac- In US-A-4,113,391, M. Minowa discloses
a meth-  tors, such as power supply voltage levels, taking Into od for
controlling the pulse width of strobe pulses ap-  account parameters
mentioned above. Once the re- piled to printing elements of a thermal
printer. The   15  lationships are stored, a strobe pulse may be initiated
system of Minowa Is of the feedback type where a de-  at a print head
element. Once the pulse is initiated, crease in the print head element
output voltage is  periodic real time measurements are made of power
measured and the width of a strobe pulse Is corre-  supply voltage levels.
Reference is made to the look- spondingly increased. Conversely, the pulse
width is  up table to obtain the target pulse width value using decreased
in response to increases in the output vol-  20  the real time measurement
The actual strobe pulse tage. in US-A-4,168,421, Y. Ito discloses a similar
is continued so long as the target pulse width has not system using
different circuit elements.           been exceeded. Continued measurements
of the The prior art as disclosed in US-A-4113391 and  power supply level
are made and further look-up val- in US-A-4168421 recognized that factors
such as    ues are found. Each time a new pulse width is ob- print element
resistance, temperature and current 1ev-  25  tained from the table, a
comparison must be made to el can affect print quality. Generally, the
control  see whether the actual elapsed time exceeds the tar- mechanisms
adapted to achieve a desired print qual-  getvalue. Once the targetvalue is
equaled or exceed- ity involved simple models. For example, in the afore-
ed, the strobe pulse Is terminated. mentioned patents, when voltage of the
print element   This procedure is repeated each time the thermal
powersupply dropped, the pulse width was Increased   30  line array Is
turned on. The thermal line array may be and vice versa. Such models were
quite useful, but  turned on multiple times per scan line In order to ad-
did not take Into account other factors which might  just the energy
applied to Individual dot elements cause the model to become nonlinear. For
example,  based on the amount of preheating they have exper- printing speed
and history level were not taken into  ienced In previous scan lines. Each
of these multiple account. The latter parameter is associated with ap-  35
strobes is assigned a history level which points to a plications for
multiple strobes or line passes, and is  section of the strobe width
look-up table. used to achieve the desired dot contrast relative to a print
medium.                                      Brief Description of the
Drawings GB-A-2138190 discloses a method in accor- dance with the preambles
of claims 1, 6 and 9 and   40  Fig. I is a flow diagram showing steps for
estab- shows a hand-held labeller employing a thermo-     lishing strobe
pulse width in accord with the inven- graphic recording apparatus utilizing
compensating  tion. circuitry for adjusting the energy applied to the print
Fig. 2 is a tirning diagram showing strobe width in head to assure uniform
printing over various operat-  comparison to print head power supply levels
for dif- ing conditions. The compensating circuit includes cir-  45  ferent
elapsed times. cuitry that adjusts the length of time thateach printing
element of the print head is energized as a function  Best Mode for
Carrying Out the Invention of battery voltage, ambient temperature, element
re- sistance and the elapsed time since the element was    In thermal
printing, it is desirable to obtain con- previously energized. In addition,
the monitoring of re-  50  sistent print quality with minimal power
consumption sistance and voltage permit detection of open or   over a wide
range of operating conditions. In accord shorted printing elements and
discharged for faulty  with the present invention, a look-up table is
created battery cells. The energization times are determined  giving values
for a target strobe width which depends on the basis of conditions
prevailing before the energ-  upon power supply voltage, average resistance
and ization is initiated.                          55  print head element
temperature. This equation is ex- An object of the invention was to more
accurately  pressed as control the power delivered to a printing element.
W = V x R x T where W is the strobe width, V is a voltage function, 
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resistance function and T Is a temperature func-  At the first measurement
Interval, Indicated by the cir- tion. The voltage function v Is described
by the follow-  cie 37, a voltage measurement Is made. The value Ing
equation:                                        found Is below the upper
level 39, existing at the ini- [err]                5   tiaton of the
strobe pulse. The look-up table Is con- suited for the voltage level found
within the circle 37 where KO and K1 are empirical constants which are
and a number is obtained from the table, correspond- dependent on print
speed and history level. The con-  Ing to a target pulse width for this
particular voltage. stants are assigned to each speed and to each history
Assume that the target value Is 190 microseconds. level, the history level
relating to previously observed   10   Since at the measurement time, only
about 20 micro- print characteristics whereby a desired level of con-
seconds have elapsed, the strobe pulse is continued. trast can be obtained.
The voltage, V, Is the measured   Other voltage levels may be read,
Indicated by power supply voltage and is the only quantity meas-  the
vertical lines parallel to 33, but a new reading is ured in real time. All
other quantities are previously  not necessary until the elapsed time
matches the tar- measured so that different strobe pulse widths are   15
get value at 190 microseconds, Indicated by point 41 available for
different previously measured functions.  on the voltage curve 35. At this
point, the previous The resistance of function R Is given by the fol-
measured voltage level Is read, Indicated by circle 43. lowing formula:
The look-up table Is consulted for a new target pulse [err]
width value. Assume the value is 290 microseconds. 20   The strobe pulse
width Is again extended and the next where [err] is the average element
resistance and [err]    reading of the measured voltage level occurs when
is the resistance of the element driver so that [err] plus  290
microseconds have elapsed, approximately at [err] are equal to the total
resistance in the print head  point 45 on curve 35. The last measured
voltage level element circuit.                                     of the
strobe is read, indicated by the circle 47. The The temperature function is
given by the following   25  look-up table is consulted for this level and
we may equation:                                            assume that the
reading is 310 microseconds. At 310 T = 1.0 + ((25.0 - Tp) x 0.007)
microseconds of actual time, indicated at point 49, the where [err] is
equal to print head temperature in de-   power supply voltage level is
read, indicated by circle grees Celsius. The temperature function is
supplied  51 and a target strobe pulse length of 310 microsec- by the print
element manufacturer.              30   onds is found which has now been
exceeded by the With reference to Fig. 1, a print head strobe pulse  actual
elapsed time. Accordingly, the strobe pulse is is initiated at block 11.
Shortly thereafter, power sup-  terminated, indicated by vertical line 53.
ply voltage is measured, as indicated by block 13. The   In the above
description, single samples of the supply measurement is converted to
digital form and  measured print head power supply voltage level were then
the target strobe width is obtained from the look-   35   used in
consulting the look-up table. As an alterna- up table, indicated by block
15. The target pulse width  tive, average values relative to the start of
the meas- obtained from the table is compared to the actual    urement may
be made for an even more accurate de- elapsed time since the initiation of
the strobe pulse.  termination. Values for the look-up table may be stor-
When the actual elapsed time is equal to or exceeds  ed on a floppy disk
and loaded into semiconductor the target strobe the print head element is
turned off.  40   volatile memory before printing or stored in a non-vol-
indicated by block 17 with the comparison indicated  atile memory. The
look-up table permits complex and by block 19. If the measured strobe pulse
width does  precise modeling of strobe duration as a function of not exceed
the target width, as indicated by block 21  various operating conditions.
Good strobe pulse the strobe width is extended and new comparisons
width compensation is particularly important in high are made
afterobtaining furtherpowersuoplyvoltage   45  speed, battery powered
thermal printers, such as level measurements, indicated by line 23. The
entire  those used in battery powered facsimile machines, process is
repeated until the pulse width of the strobe  cardiographs and field data
logging equipment. exceeds the targetwidth from the table. As previously
In the above description. history level was used mentioned, the print head
is then turned off. indicated  to adjust the energy applied to individual
dot elements by block 17.                                    50    based on
their recent history in order to obtain con- With reference to Fig. 2.
elapsed time  of a strobe    sistent contrast and eliminate tailing.
History level pulse width is shown on the lower[err]seconds  could also be
used to vary the [err] of individual At time equals  0. the strobe [err]
ed. indice -  dots in order to create gray-scale ed by the vertical line
31. [err]strobe 



pulse is initiated, periodic measurements of the print  55 head power
supply level are made. indicated by the  Claims vertical lines 33 in the
upper plot. The actual print head power supply level is indicated by the
curve 35.  1. A method of adjusting a strobe pulse width of a print head
element comprising. 3    1111111111111111111111 3                   EP 0
458 507 B1                  4         C   L   M   S R is a resistance
function and T is a temperature func-  At the first measurement Interval,
Indicated by the cir- tion. The voltage function v is described by the
follow-  cle 37, a voltage measurement Is made. The value ing equation:
found Is below the upper level 39, existing at the Ini- 5   tiation of the
strobe pulse. The look-up table Is con- [err]
sulted for the voltage level found within the circle 37 where KO and K1 are
empirical constants which are    and a number is obtained from the table,
correspond- dependent on print speed and history level. The con-  Ing to a
target pulse width for this particular voltage. stants are assigned to each
speed and to each history  Assume that the target value is 190
microseconds. level, the history level relating to previously observed   10
Since at the measurement time, only about 20 micro- print characteristics
whereby a desired level of con-  seconds have elapsed, the strobe pulse Is
continued. trast can be obtained. The voltage, V, is the measured  Other
voltage levels may be read, Indicated by power supply voltage and is the
only quantity meas-  the vertical lines parallel to 33, but a new reading
Is ured In real time. All other quantities are previously  not necessary
until the elapsed time matches the tar- measured so that different strobe
pulse widths are   15  get value at 190 microseconds, indicated by point 41
available for different previously measured functions.  on the voltage
curve 35. At this point, the previous The resistance of function R Is given
by the fol-  measured voltage level is read, Indicated by circle 43. lowing
formula:                                      The look-up table is
consulted for a new target pulse [err]                    width value.
Assume the value Is 290 microseconds. 20   The strobe pulse width Is again
extended and the next where RA is the average element resistance and [err]
reading of the measured voltage level occurs when is the resistance of the
element driver so that RA plus  290 microseconds have elapsed,
approximately at RD are equal to the total resistance in the print head
point 45 on curve 35. The last measured voltage level element circuit.
of the strobe is read, indicated by the circle 47. The The temperature
function is given by the following   25  look-up table is consulted for
this level and we may equation:
assume that the reading is 310 microseconds. At 310 T = 1.0 + ((25.0 - Tp)
x 0.007)             microseconds of actual time, indicated at point 49,
the where [err] is equal to print head temperature in de-   power supply
voltage level is read, indicated by circle grees Celsius. The temperature
function is supplied  51 and a target strobe pulse length of 310 microsec-
by the print element manufacturer.             30   onds is found which has
now been exceeded by the With reference to Fig. 1, a print head strobe
pulse  actual elapsed time. Accordingly, the strobe pulse is is initiated
at block 11. Shortly thereafter, power sup-  terminated, Indicated by
vertical line 53. ply voltage is measured, as indicated by block 13. The
In the above description, single samples of the supply measurement is
converted to digital form and  measured print head power supply voltage
level were then the target strobe width is obtained from the look-  35
used in consulting the look-up table. As an alterna- up table, Indicated by
block 15. The target pulse width  tive, average values relative to the
start of the meas- obtained from the table is compared to the actual
urement may be made for an even more accurate de- elapsed time since the
initiation of the strobe pulse.  termination. Values for the look-up table
may be stor- When the actual elapsed time is equal to or exceeds  ed on a
floppy disk and loaded into semiconductor the target strobe the print head
element is turned off.  40   volatile memory before printing or stored in a
non-vol- indicated by block 17 with the comparison indicated  atile memory.
The look-up table permits complex and by block 19. If the measured strobe
pulse width does  precise modeling of strobe duration as a function of not
exceed the target width, as indicated by block 21.  various operating
conditions. Good strobe pulse the strobe width is extended and new
comparisons    width compensation is particularly important in high are
made after obtaining further power supply voltage   45  speed, battery
powered thermal printers, such as level measurements, indicated by line 23.
The entire  those used in battery powered facsimile machines, process is
repeated until the pulse width of the strobe  cardiographs and field data
logging equipment. exceeds the targetwidthfromthe table. As previously
In the above description, history level was used 



mentioned, the print head is then turned off, indicated  to adjust the
energy applied to individual dot elements by block 17.
50   based on their recent history in order to obtain con- With reference
to Fig. 2, elapsed time of a strobe  sistent contrast and eliminate
tailing. History level pulse width is shown on the lower plotin in
milliseconds.  could also be used to vary the contrast of individual At
time equals 0, the strobe pulse is indicated  dots in order to create
gray-scalc ed by the vertical line 31. Shortly after the strobe pulse is
initiated, periodic measurements of the print  55 head power supply level
are made, indicated by the   Claims vertical lines 33 in the upper plot.
The actual print head power supply level is indicated by the curve 35.  1.
A method of adjusting a strobe pulse width of a print head element
comprising. 3    5                   EP 0 458 507 1                  6
1111111111111111111111 * C   L   M   S establishing a look-up table in a
memory          - terminating the strobe pulse when the lat- array having
print element target pulse width in-         est target pulse width has
been equaled or formation based on a plurality of variables and
exceeded. factors, with one or more variables to be tracked   5 In real
time and the others previously measured,  7. The method of claim 6 further
comprising deter- and
mining stored look-up table values from previous- commencing a strobe pulse
for a print         ly measured print head element average resis- head
element, characterized by, during the           tance and temperature.
strobe in real time:                        10 - keeping track of one or
more variables and  8. The method of claim 6 wherein the target strobe
factors,                                        pulse width Is a product of
functions of measured - referring to the look-up table location point-
power supply voltage, average element resis- ed to by the variables and
factors to obtain    tance and temperature for each print speed and a
target pulse width,                  15       history level. - continuing
the strobe pulse so long as the latest target pulse width exceeds the
actual  9. A method for establishing the duration of a strobe pulse width,
and                                pulse for a thermal print head element
in a multi- - terminating the strobe pulse when the lat-      element print
head comprising, est target pulse width has been equaled or  20
storing in a look-up table values of target exceeded.
strobe pulse durations for computed functions of power supply voltage
levels, print head tempera- 2. The method of claim 1 wherein one of the
vari-        ture, average element resistance, paper speed, ables in said
plurality of variables and factors     and history level, and comprises
average print head element resis-  25           commencing a strobe pulse
for a print tance.                                               head
element, characterized by, during the strobe In real time: 3. The method of
claim 1 wherein one of the vari-           - periodically measuring the
power supply ables in said plurality of variables and factors
voltage level of the strobe pulse and com- comprises print head
temperature.           30           puting an average voltage level
relative to the beginning of the strobe pulse, 4. The method of claim 1
wherein a factor in said          - periodically reading the look-up table
loca- plurality of variables and factors comprises print       tion pointed
to by the paper speed history speed.
level and average voltage level to obtain a 35          target pulse width
on each look-up, 5. The method of claim 1 wherein a factor in said
- continuing the strobe pulse so long as the plurality of variables and
factors comprises his-        latest target pulse width exceeds the actual
tory level.                                              pulse width, and -
terminating the strobe pulse when the lat- 6. A method for establishing the
duration of a strobe   40   est target pulse width has been equaled or
pulse for a thermal print head element in a multi-       exceeded. element
print head comprising, 



storing in a look-up table values related to  10. The method of claim 9
further comprising deter- target strobe pulse durations for computed func-
mining stored look-up table values from previous- tions of power supply
voltage level and one of the   45  ly measured print head element
parameters in- following:                                           cluding
resistance and temperature. print head element temperature and average ele-
ment resistance, and commencing a strobe pulse for a print
Patentanspruche head element, characterized by, during the   50 strobe in
real time:                             1. Verfahren zum Einstellen
einerAbtastimpulsbrei- - periodically measuring the power supplv        te
eines Druckkopfelementes, mit den Verfah- voltage level of the strobe
pulse,              rensschritten: - periodically referring to the look-up
table for  Einrichten einer Nachschlagetabelle in einer measured power
supply levels to obtain a   55   Speicheranordnung mit Druckelement-Sollim-
target strobe pulse width on each look-up      pulsbreiten-lnformation auf
der Grundlage meh- - continuing the strobe pulse so long as the      rerer
Variablen und Faktoren, wobei eine oder latest target pulse width exceeds
the actual    mehrere Variablen in Echtzeit nachgefthrt wer- pulse width,
and                                den und die anderen im voraus gemessen
wer- 4    7                   EP 0 458 507 B1                      8
1  l  I    i den, und Startn sines Abtastimpulses fir sin
letztb Soillmpulsbreit errelcht odor fiber- Druckkopfelement, dadurch
gokennzelchnot,                schritten ist. daB wahrend des
Abtastimpulses In Echtzeit - sine odor mehrere Variable verfoigt wer-   6
7. Verfahren nach Anspruch 6, bel dem ferner ge- den,
spelcherfe Nachschlagetabellenwerte aus dem - auf die durch die Variablen
und Faktoren        vorher gernessenen mittieren Widerstandswert
bezeichnete Steile der Nachschlagetabelle       und der Temperatur des
Druckkopfelementes or- Bezug genommen wird, um sine Sollim-
mittolt werden. pulsbrelte zu erhalten,                10 - der
Abtastimpuls so lange fortgesetzt wird,  S. Verfahren nach Anspruch 6, bel
dem die Soil- bbs die spatestb Sollimpulsbreite die tat-
Abtastimpulsbrelte sin Produkt der Funktionen sAchiiche impulibreit
fiberschreltet, und       der gemessenen  Lebstungsversorgungsspan- - der
Abtastimpuls beendet wird, wenn die         nung, des mittleren
Elemenetenwiderstandswertes letzte Sollimpulsbrelte erreicht oder (Ober-
1S  und der -Temperatur fOr jede Druckgeschwindig- schritten Ist.
keit und jeden Stammpegel Ist. 2. Verfahren nach Anspruch 1, bel dem sine
der Va-   9. Verfahren zum Elnrichten der Dauer sines Ab- riablen von den
mehreren Variablen und Faktoren     tastimpulses fir sin thermisches
Druckkopfele- einen mittleren Druckkopfelement-Widerstands-  20   ment In
einem Mehrelementen-Druckkopf, mit wert umfa~t.
den folgenden Verfahrensschritten: Speichern von
Abtastimpulslingen-Sollwerten fur berech- 3. Verfahren nach Anspruch 1, bei
dem sine der Va-      nete Funktionen von Leistungsversorgungs- riablen der
mehreren Variablen und Faktoren ei-     Spannungspegeln.
Druckkopftemperatur, sines ne Druckkopftemperatur umfalt.              25
mittleren Elementenwiderstandwertes, siner Pa- piergeschwindigkeit und
sines Stammpegel in el- 4. Verfahren nach Anspruch 1, bei dem sin Faktor
nor Nachschlagetabelle und der mehreren Varlablen und Faktoren die Druck-
Starten sines Abtastimpulses fOr ein Druckkopf- geschwindigkeit umfagt.
element, 30      dadurch gekennzoichnot, daB wahrend des Ab- S. Verfahren
nach Anspruch 1, be! dem sin Faktor        tastfmpulses In Echtzelt: der
mehreren Variablen und Faktoren einen              - der
Leistungsversorgungs-Spannungspegel Stammpegel umfaSt.
des Abtastimpulses periodisch gemessen wird und sin mittlerer
Spannungspegel rela- 6. Verfahren zum Einrichten der Dauer sines Ab-  35
tiv zum Anfang des Abtastimpulses berech- tastimpulses ffir sin thermisches
Druckkopfele-          net wird, ment In einem Mehrolementbn-Druckkopf, mit
- die durch den Papiergschwindigkeits- den Verfahrensschrltten:
Stammpegel und eonen mittleren Span- 



Spelchern von Werten in einer Nachschiagetabelle,        nungspegel
bezeichnete Stole in der Nach- die Soli-Abtastimpulslangen frjr berechnete
Funktio-  4o  schlagetabelle periodisch gelesen wird, um nen sines
Leistungsvesmorgungs-Spannungspegels           be! jedem Nachschlagen sine
Sollimpuls- und einen der folgenden Parameter betreffen:             breite
zu erhalten, Druckkopfelement-Temperatur und mittlerer Wi-          - der
Abtastimpuls -solange fortgesetzt wird, derstandswert sines Elementes, und
bis die letzte Sollimpulsbreite die tatsichli- Starten sines Abtastimpulses
for sin Druckkopf-  45      che Impulsbrelte Oberschreitet, und element,
dadurch gekennzeichnet, daa w~h-              - der Abtastimpuls beendet
wird, wenn die rend des Abtastimpulses in Echtzeit:
letzte Sollimpulsbreite erreicht oder Oiber- - der Spannungspegel der
Leistungsversor-             schritten ist. gung des Abtastimpulses
periodisch ge- messen wird,                           50   10. Verfahren
nach Anspruch 9, bei dem ferner go- - periodisch auf die Nachschlagetabelle
fur       speicherte Nachschlagetabellen-Werte aus vor- gemessene Leistu
ngsversorgu ngspege;           her gemessenen Druckkopfelementparametern,
zugegriffen wird, un bei jedem Nachschle-       einschliefflich dem
Widerstandswert und der gen eine Soll-Abtastimpulsbreite zu erhal-
Temperatur, bestimmt werden. ten,                                   55 -
der Abtastimpuls so lange fortgesetzt wird. bis die letzte
Abtastimpulsbreite die tat-  Revendications sachliche Impulsbreite
Oberschreitet, und - der Abtastimpulses beendet wird, wenn die   1. Procede
d'ajustement d'une largeur d'impulsion, 5    9                    EP 0 458
507 B1                  10        C    L    M   S d'Achantillonnage d'un
element de tWe d'impres-      rcterise en co quo, pendant l'echantfllonnage
en slon, compronant les stapes consistant A:           temps reel, on
offectu8 les 6tapes sulvantos: etablir une table a consulter dans un grou-
- mesurer p6riodlquement to niveau de ten- pement de memolres qui contient
une Information   5      sion d'allmentation en energie de l'lmpul- de
largeur cible d'impulsbon d'e6iment d'impres-         slon
d'echantillonnage, slon bas6e sur une pluralits de variables et fac-      -
so reporter p6riodlquoment A la table A tours, dont une ou plusleurs
variables doivent           consultorpourtrouverles niveaux d'allmen- etre
echanfllonn6es en temps rMel, tandis que les        tation en energie
mesures afin d'obtenir autres ont ete preslablement mesurees, et   ro
une largeur cible d'lmpulsbon d'echantfllon- faire debuter une Impulsion
d'dchantillon-          nage A chaque consultation, nage pour un element de
tete d'impresslon, ca-         - continuer l'lmpulslon  d'echantllonnage
racteris6 par les etapes sulvantes:                      aussi longtemps
quo la plus recente largeur pendant l'6chantillonnage  en  temps
cible d'lmpulsion excede la largeur d'Impul- r6ellconservation de la trace
d'un ou plusleurs  15      sIon actudle, et variables et facteurs,
- Interrompre l'impulslon d'ecnantillonnage - se reporter A l'emplacement
de la table A           lorsque la plus recente largeur cible d'lm-
consulter pointe par les variables et fac-           pulsion a ete egalee
ou depassee. teurs pour obtenir une largeur d'impulsion cible,
20  7. Procede selon la revendication 6, comprenant en - continuer
l'impulsion  d'6chantillonnage        outre l'etape consistant a determiner
des valeurs aussi longtemps que la derniere largeur         memorlsees de
la table A consulter a partir des d'impulsion cible excede la largeur
d'impul-    valeurs mesurees precedemment de la resistan- sion actuelle, et
ce moyenne et de la temperature de l'element de - interrompre l'impulsion
d'echantillonnage   25  tete d'impression. lorsque la derniere
largeurd'lmpulsion cible a ete egalee ou d6passee.                   8.
Procede selon la revendication 6, dans lequel la largeur cible d'lmpulsion
d'echantlllonnage est le 2. Procede selon la revendicatlon 1, dans lequel
prodult de fonctions de la tension d'allmentation une des variables de
ladie pluralltA de variables   30  en 6nergie, de la resistance et de la
temperature et facteurs eat constihub  par la resistance         mesurees
pour chaque vitesse d'impression et moyenne d'un 6lement de t~te
d'impression.           pour chaque niveau historique. 3. Procede selon la
revendicatlon 1, dans lequel     9. Procede pour etablir la duree d'une
Impulsion 



une des variables de ladite pluralilt de variables   35  d'echantillonnage
pour un element de tete d'lm- etfacteurs eat constitu~e par la tomperature
de la   pression thermique inclus dans une tMte d'im- tteo d'lmpression.
pression multi-el6ment comprenant les etapes consistant a: 4. Procede selon
la revendicatbon 1, dans lequel un           memoriser dans une table a
consulter des facteur de ladito pluralite de variables et tours est  4o
valeurs de durees cdbles d'impulsions d'echantil- constitue par la vitesse
dimpression.               Ionnage pour des fonctions calculees de niveaux
de tension d'alimentation en energie, de tempe- 5. Procede selon la
revendication 1, dans lequel un     rature de tete d'impression, de
risistance moyen- facteur de ladite pluralite de variables et facteurs  ne
de l'6lment, de vitesse du papier et de niveau est constitue par un niveau
historique.     45       historique, et faire debuter une impulsion
d'fchantilon- 6. Procede pour etablir la duree d'une impulsion        nage
pour un blement de tete d'impression, ca- d'echantillonnage pour un element
de tote d'im-      racterise en ce que, pendant l'echantillonnage en
pression thermique inclus dans une tete d-im-       temps reel, on effectue
des etapes suivantes: pression multi-element:                     50
- mesurer perodiquement le niveau de ten- memoriser dans une table A
consulter des            sion d'alimentation en energie de I'impul- valeurs
concernant des durees cibles d'imD!iI-           sion d'echantillonnage
etcalculerun niveau sions d'echantillonnage pourdes fonctions caicu-
de tension moyen relatif au debut de l'impul- lees de niveau de tension
d'alimentation en 6ner-        sion d'chantillonnage, gie et l'un des
parametres suivants : temperature  55  - lire periodiquement l'emplacement
de la ta- de l'element de tote d'impression et resistance          ble a
consulter pointe par le niveau histori- moyenne de l'element, et
que de la vitesse du papier et par le niveau faire debuter une impulsion
d'echantillon-          moyen de tension pour obtenir une largeur nage pour
un element de tote d'impression. ca-           cible dimpulsion
d'echantillonnage A cha- 6    11                  EP 0 458 507 B1
12 quo consultation, continuer l'impulslon d'6chantillon- nags aussl
longtomps quo la plus r6cente largeur cible d'impulslon excede la largeur
c d'impulsion actuelle, et - Intrrompre limpulslon d'echantionnage lorsque
la plus r6centb largeur cible d'im- pulsion a etb bgalbe ou depass6e. 10
10. Proced6 sdlon la revendication 9, comprenant en outre l'6tape
consistant A d6terminer des valeurs m6morisee de la table a consulter A
partir de pa- rametres de l'6lement de tWte d'impresslon prced- demment
mesur6s, qui comprennent la resistan-   15 ce et la temperature. 20 25 30
35 40 45 50 55 7    


