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controlling the drive current increase in the case where the counting
operation is initiated from a clear This invention relates to a light
quantity control  state. device adapted for use in a beam recording
apparatus  It is an object of the present invention to provide or the like.
5   an improved light quantity control device. In a known image recording
apparatus, such as      The invention provides a light quantity control de-
a laser beam printer, a semiconductor laser which  vice comprising: beam
generating means; monitor emits a laser beam is used as a practical light
source.  means for monitoring the quantity of light of a beam The
semiconductor laser has an unique light     generated by said beam
generating means and pro- quantity characteristic (1-1 characteristic)
between a   10  viding an output; digital value output means for out- laser
driving current "1" and a emitted light quantity "1"  putting a digital
value in accordance with the output as shown in Fig. 13. In Fig. 13, the
vertical axis de-  of said monitor means, and having first and second notes
the light quantity "1", and the horizontal axis de-  modes of operation for
varying the digital values at notes the laser driving current "I". The
semiconductor  high speed and lowspeed respectively; and supplying laser
does not emit the laser beam until the laser driv-  15  means for supplying
a drive current corresponding to Ing current "I" reaches a threshold value
[err] but  the digital value from said digital value output means emits the
laser beam when the laser driving current  to said beam generating means;
characterised in that "I" exceeds the threshold value [err] (such region is
re-  a finite response time must elapse before the effect ferred to
generically as the "LED emitting region"). In  of a change in the digital
output value is reflected sta- the laser beam emitting region, the light
quantity "1"   20  bly in the output of the monitor means, and in that the
has a certain slope [err] relative to the laser driving cur-  digital
output value is changed at time intervals short- rent [err]
er than said response time in said first operating In the known Image
recording apparatus, the las-  mode and not shorter than said response time
in said er is set to a non-emittinq state (i.e., the laser output  second
operating mode. is set to zero) at first before initiating the printing of
25  Other objects, features, and advantages of the each page. The
laserdriving current [err] is determined  invention will become apparent
from the following de- in such a way that a desirable prescribed light
quan-  tailed description of exemplary embodiments of the tity [err] can be
obtained by monitoring the laser output  present Invention and the
accompanying drawings. and by controlling the laser driving current. The
image  Fig.  is a block diagram showing an arrangement recording apparatus
holds the prescribed light quan-  30  of a light quantity control device
according to a tity [err] constant by performing constant-current driv-
embodiment of the present invention; ing of the laser driving current [err]
corresponding to  Fig. 2A is a chart for explaining output data from the
prescribed light quantity [err] However the 1-1    the laser light quantity
comparator/controller characteristic of the semiconductor laser, which has
shown in Fig. 1; an initial form "A" as shown in Fig. 13, may vary to a
35  Fig. 2B is a chart showing the relation between form "B" or "C" due to
variation in the chip tempera-  the count value shown in Fig. Aand the
laser cur- ture. Accordingly, In the laser beam printer, a con-  rent;
stant-current driving circuit executes light quantity  Fig. 3 is a chart
showing the relation between the control (APC or auto power control) by
clearing the    monitor voltage output from the light quantity laser output
before initiating the printing of each page   40  monitor circuit shown in
Fig. 1 and the laser light so as always to perform each printing operation
with  quantity; the desirable prescribed light quantity [err]         Fig.
4 is a chart for explaining a low-speed light A method for deciding the
current value of the     quantity feedback control sequence of the light
constant-current driving circuit is proposed in U.S.  quantity control
device; Patent US-A-4,890,288 (corresponding to EP-A2-  45    Fig. 5 is a
chart for explaining a high-speed light 0258060 published before the
present priority date),  quantity feedback control sequence of the light
which method controls the current value by utilizing  quantity control
device; an IC (DIA converter) for converting a digital value   Fig. 6 is a
flow chart for explaining an example of into an analog value.
light quantity control procedure in the light quan- However, the
conventional light quantity control  50  tity control device; device, which
can control the light quantity character-  Fig. 7 is a illustration for
explaining a light quan- istic to the driving current of the semiconductor
laser  tity adjusting timing of the light quantity control by utilizing the
D/A converter, suffers from the prob-  device; lem thatthe bit numberof the
D/Aconverter increases     Fig. 8 Is a chartshowing the relation between
the in the case where a precise lightquantity control is re-  55  monitor
voltage of an Initial APC processing and quired. That is, the conventional
control device takes  the count value; a lot of time to complete the light
quantity control be-  Fig. 9 and Fig. 10 are charts showing the relation
cause of the large number of up-counting steps for    between the monitor
voltage of an APC process- 2   
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APC processing and the count  D/A converter, the Internal data bus of the
microcom- value;                                          puter can
constitute the outputs Do-Dn. A constant- Fig. 11 is a chart showing an APC
processing of  current circuit 9 controlled by the constant-current the
light quantity control device according to a  control circuit 8 and
receiving a laser current 11 second embodiment of the present invention;  5
through a switching circuit 10 is provided. A photo- Fig. 12 is a chart
showing an APC processing of  diode 12 is provided for receiving a laser
beam emit- alight quantity control device according to a third  ted from a
semiconductor laser 11 used as a light embodiment of the present invention;
and        source. Alight quantity monitor circuit 13 is provided Fig. 13
is a chart showing a light quantity charac-  for monitoring a detection
signal supplied from the teristic of a light source to which the light
quantity  10  photodiode 12, and for outputting a light quantity control
device is applied.                      monitor voltage [err] to the first
A/D converter of the las- Three embodiments of the present invention will
er light quantity comparator/controller 7. Alight quan- be described in
detail herein with reference to the ac-  tity setting circuit 14 structured
with a register is pro- companying drawings.
vided for outputting an output voltage Vo to the sec- 15  ond A/D converter
of the laser light quantity compar- Embodiment 1
ator/controller 7. The laser light quantity compara- tor/controller 7 makes
and holds a comparison refer- Fig.  is a block diagram showing an
arrangement  ence value internally by processing the output voltage of a
light quantity control device according to the first  Vo output from the
light quantity setting circuit 14 in- embodiment of the present invention.
The device   20  ternally. An ORgate 15 is provided for performing OR shown
in Fig. I Includes an external controller 1, such  logic (gate) operation
between a video signal VIDEO as a personal computer, for controlling
recording ap-  output through the internal Interface 5 and a laser paratus
3, such as a laser beam printer, by a standard  turning-on signal LON which
overrides the data input interface (external interface) 4. Well known
examples  and unconditionally turns on the semiconductor laser of the
standard Interface include RS232C, the Cen-  25  11 to execute the light
quantity control of the laser. tronics interface, and GPIB (general purpose
inter-    An operation of the light quantity control device face bus). The
device also includes a controller 2 for  In Fig. 1 will be described below.
converting data transmitted by the standard Interface  When the photodiode
12 detects the light quan- 4 into data for a internal interface 5 provided
for the  tity of the laser beam emitted from the laser 11, the laser beam
printer's exclusive use, and for controlling   30   D/A converter 8a
converts the count control value the recording apparatus 3 directly by
means of the in-  (outputs Do-Dn) output from the laser light quantity
ternal Interface 5. The controller 2 may be mounted  comparator/controller
7 into an analog signal based on an internal part of the recording
apparatus 3 or the  on the detected light quantity. external controller 1,
such as a personal computer, or  In these circumstances, the time required
for disposed at an external part of the recording appara-  35  each change
of the count control value is controlled tus 3. A central processing unit
(CPU) 6 is provided  changeably by an output from a timing control means
for performing the entire control of the recording ap-  (the laser light
quantity comparator/controller 7 oper- paratus, such as timing control of a
motormounted on  ates as the timing control means in this case) based the
internal partofthe recordingapparatus 3 and tem-  on the light quantity
detected by the photodiode 12. perature control of a fixing heater, which
accompany   40  Accordingly, it Is possible to change the time for com-
information recording processing. A laser light quan-  pleting the light
quantity control in dependence on the tity comparator/controller 7 composed
of a one-chip  light quantity. microcomputer incorporatingfirstand second
analog-     The timing control means executes a low-speed to-digital (A/D)
converters is also provided. The CPU  change processing for changing the
count control val- 6 and the laser light quantity comparator/controller 7
45  ue, which is output to the D/A converter 8a, after the can be
structured as a single CPU If the single CPU  lapse of a period, used
forstabilzing the lightquantity has a processing capacity which is able to
control the  of the light beam detected by the photodiode 12, and control
processing conditions properly. The A/D con-  enables the constant-current
control circuit 8 to exe- verters may be incorporated into the single CPU
or  cuteaconstant-currentcontrol by giving priorityto the disposed at an
external part of the single CPU.  50  stabilization of the light quantity.
The device also includes a constant-current con-   The timing control means
further executes a trol circuit 8, which has a digital-to-analog (D/A) con-
high-speed change processing for changing the verter 8a connected to
outputs Do-Dn of the laser  countcontrolvalue,which isoutputtothe
D/Aconver- light quantity comparator/controller 7, for converting  ter 8a,
before the lapse of the stabilization period for the outputs Do-Dn (the
outputs Do-Dn is used as a   55  the light quantity of the light beam
detected by the count control value) into an analog signal. In the case
photodiode 12, and enables the constant-current con- where the laser light
quantity comparator/controller 7  trol circuit 8 to execute a
constant-current control by is structured with a microcomputer
Incorporating a  giving priority to the shortening of the time necessary 3
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control. The timing control means  quantityfeedback control sequence of the
light quan- executes the low-speed change processing in the    tity control
device. In Fig. 4, the same reference nu- range of a reference light
quantity value detected by  merals are used to denote the corresponding
ele- the photodiode 12, and enables the control of the light  ments
explained in Fig. 2A, Fig. 2B, and Fig. 3. quantity while maintaining the
stability of the light   5  In response to the up-counting of the count
value quantity corresponding to Image writing. The DIA   [err] input to the
D/A converter 8a, the laser current 11 converter 8a converts a count
control value, which is  increases, thereby increasing the monitorvoltage
[err] obtained at the time an Initial light quantity adjust-  As shown in
Fig. 4, in response to the up-counting of ment processing of the laser 11
is completed, sequen-  the count value [err] a certain time lag occurs
until the tially, and outputs the converted count control value   10
monitor voltage VM is stabilized. The time lag de- as an initial count
control value for the next control to  pends on a time constant or a
response of the circuit. the constant-current control crcuit 8 Therefore,
it is  Accordingly, in the case where the low-speed possible to decrease
the number of steps used for  light quantity feedback control is executed,
the count reaching a light quantity in a stable state, and to reach  value
XD Is incremented after the lapse of time T2, af- this light quantity in a
short time.          15  ter being held for a response time T1 (T2 > T1).
An explanation of data output from the laser light  According to the
above-described structure, the quantity comparator/controller7 will be
described be-  light quantity can be stabilized although the stabiliza- low
with reference to Fig. 2A and Fig. 2B. Fig. 2A is  tion of the light
quantity control may take time. an illustration for explaining data
structures of out-  For this reason, the present embodiment em- puts [err]
output from the laser light quantity corn-  20  ploys the low-speed or
high-speed light quantity feed- parator/controller 7 shown in Fig. 1. Fig.
2A shows the  back control based on a difference between a prede- relation
between an up-counting of the countvalue [err]  termined voltage VA and a
difference voltage of the and a down-counting of the count value [err] As
illu-  monitorvoltage [err] and a prescribed lightquantityvol- strated in
Fig. 2A, the count value XD Input to the DIA  tage VT provided for the
laser 11. Thereby the light converter 8a of the constant-current control
circuit 8   25  quantity control can be completed, at,time T3, at high is
represented by an n+1 bit binary number [err]  speed while not affecting
the stabilization of the light [err]             quantity. having the
output [err] as the mostsignificant bit (MSB). In Fig. 2A, "0" indicates a
low (L) or false level, while  High-speed Ught Quantity Feedback Control
"1" indicates a high (H) or true level.       30 Fig. 2B is a chart showing
the relation between    Fig. 5 isa chartfor explaining the high-speed light
the count value [err] shown in Fig. 2A and the laser cur-  quantity
feedback control sequence of the light quan- rent II, wherein the vertical
axis denotes the laser cur-  tity control device. In Fig. 5, the same
reference nu- rent II, and the horizontal axis denotes the count value
merals are used to denote the corresponding ele- [err] As shown in Fig. 2B,
it is assumed that the laser  35  ments explained in Fig. 2A, Fig. 2B, and
Fig. 3. As current II increases proportionally with the increase of  shown
in Fig. 5, in response to the up-counting of the the count value [err]
count value [err] Input to the D/A converter 8a, the con- Fig. 3 is a chart
showing the relation between the  trol decideswhetherthe count value XD is
counted up monitorvoltage [err] outputfrom the light quantity mon-  to its
propervalue or not atthe lapse of time T2, rather itor circuit 13 shown in
Fig. 1 and the laser light quan-  40  than the count value XD being held
for response time tity 1, where the vertical axis denotes the monitor vol-
T1 (T2 < T1), which is used for stabilizing the monitor tage [err] and the
horizontal axis denotes the laser light  voltage [err] Thereby the
upcounting processing of the quantity 1.
countvalue XD is executed at high speed, and the light As shown in Fig. 3,
the laser beam emitted from  quantity control can be completed, at time T4,
at high the semiconductor laser 11 is photoelectrically con-  45  speed.
verted by the photodiode 12 in a laser unit 18, and is  A light quantity
control operation of the light processed by the light quantity monitor
circuit 13 to  quantity control device will be described below with obtain
the monitor voltage [err] corresponding to the  reference to Fig. 6. laser
light quantity 1 for feedback to the laser light  Fig. 6 is a flow chart
for explaining an example of quantity comparator/controller 7.
50  the light quantity control procedure in the light quan- Explanations of
a low-speed light quantity feed-  tity control device. In Fig. 6, numerals
(1)-(13) denote back control and a high-speed lightquantity feedback  each
step. control will be given below with reference to Fig. 4 and  When a
power source of the apparatus is turned Fig. 5.
on, the flow starts, and all information of the printer 55  is cleared.
Low-speed Light Quantity-Feedback Control              In step (1), a
closed count value [err] of the last automatic light quantity control is
cleared (i.e., Fig. 4 is a chartfor explaining the low-speed light  [err]
In these circumstances, the laser light quan- 4 
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comparator/controller 7 stands by to wait for  i.e., a formula [err]is
executed. Then the flow transmission (TRUE state) of an auto light quantity
returns to step (9). Meanwhile, if the answer in step control start signal
(APCST) sent from the CPU6 in  (9) is yes, the present count value XD is
held in an in- step (2). When the auto light quantity control start sig-
ternal memory of the CPU6 as a closed count value nal (APCST) is
transmitted, the laser light quantity   5   [err] in step (11).
comparator/controller 7 sets the countvalue [err] equal  In step (12),
laser light quantity comparator/con- to the closed count value [err] of the
last automatic  troller 7 shifts the laser turning-on signal LON to a light
quantity control in step (3). The count value [err]  false level.
Consequently, image recording can be is used as a input signal to the D/A
converter 8a of  performed by the video signal VIDEO sent from the
constant-current circuit 8. In the case where the first  10  controller 2.
In step (13), the auto light quantity con- automatic light quantity control
Is performed after  trol is completed. Then the flow returns to step (2).
turning on the power source, the count value XD is set  An explanation of a
difference between an auto at 0 because the closed count value [err] Is set
at "0"  light quantity control performed at a time when the in step (1).
The auto light quantity control start signal  power source is turned on and
an auto light quantity (APCST) Is output during an interval of each record-
15  control performed at the next time will be described ing sheet P1-P3 in
the case of consecutive printings  below with reference to Fig. 8-Fig. 10.
shown in Fig. 7. The first auto light quantity control  Fig. 8 is a chart
showing the relation between the start signal (APCST) Is output from the
CPU6 just be-  monitor voltage [err] of an initial APC processing and fore
the image writing to a recording sheet. In step (4),  the count value [err]
wherein the horizontal axis de- the laser light quantity
comparator/controller 7 shifts  20  notes a time, the upper vertical axis
denotes the mon- the laser turning-on signal LON to a true level, to  it or
voltage [err] and the lowervertical axis denotes the open the gate of the
switching circuit 10, thereby sup-  count value XD. plying the
semiconductor laser 11 with a laser current  As shown in Fig. 8, the
countvalue XD output from 11.As explained above, the constant-current
control  the laser light quantity comparator/controller 7 to the circuit 8
having the D/A convertor 8a is controlled by  25  D/A converter 8a is
increased sequentially from "0" the up-counting or the down-counting of the
digital  and the semiconductor laser 11 starts to emit the las- value taken
from the outputs [err] from the laser  er beam when the count value XD
exceeds a count light quantity comparator/controller 7, thereby vary-
value corresponding to the threshold value [err] of the ing the laser
current 11 in the laser 11 by an analog val-  semiconductor laser 11,
whereby the monitor voltage ue corresponding to the up-counting or the
down-  30  VM is output When the monitor voltage [err] is beyond counting,
through the constant-current circuit 9. In  a predetermined voltage (VA),
that is, when the mon- step (5), the laser light quantity
comparator/controller  itor voltage [err] is within a region A, the count
value [err] 7 checks whether a condition [err]  output from the laser light
quantity comparator/con- - [err]  shows a difference between the prescribed
light  troller 7 to the D/A converter 8a is counted up at high quantity
voltage VT corresponding to the prescribed   35  speed. When the
monitorvoltage [err] Is within the pre- light quantity [err] and the
monitor voltage [err] is satis-  determined voltage (VA), i.e., a region B,
by the up- fled or not. If it is not the above explained high-speed
counting of the count value [err] the low-speed light light quantity
feedback control is executed in step (6).  quantity feedback control is
executed. The APC proc- In steps (7), the count value is counted down,
i.e., a  essing is completed when the monitor voltage [err] formula [err]
is executed, if a condition [err]  40  reaches the prescribed light
quantity voltage VT. [err] 0 is satisfied, butthe countvalue is counted up,
i.e.,  Fig. 9 and Fig. 10 are charts showing the relation a formula [err]1
is executed, If a condition [err] -  between the monitor voltage [err] of
an APC processing [err] is satisfied. Then the flow returns to step (5).
after the initial APC processing and the count value In step (7), the step
of the count value is not limited  [err] wherein the horizontal axis
denotes time, the up- to "one"; rather the step of the count value can be
set  45  per vertical axis denotes the monitor voltage [err] and
changeably, e.g., "2" or "3" or "n" It is also possible  the lower vertical
axis denotes the count value XD. to change the number of steps for
up-counting or     An explanation of the APC processing will be de-
down-counting in dependence on the monitor voltage  scribed below with
reference to Fig. 6. [err]
In the case where the count value [err] of the last Meanwhile, when In step
(5) the answer is yes,  50  automatic light quantity control is not set at
"0" the the low-speed light quantity feedback control is exe-  closed count
value [err] should not be set at "0" in step cuted in step (8). In step
(9), the laser light quantity  (3). To put it concretely, the automatic
light quantity comparator/controller 7 checks whether a condition I
control (APC) processing Is started from a time when [err] is satisfied or
not. If it is not, the flow  the auto light quantity control start signal
(APCST) is advances to step (10). In step (10), if a condition [err]   55
shifted to a true level. In step (3), a count value set [err] is satisfied,
the count value is counted down,  to the D/A converter 8a In the last
automatic light i.e., aformula [err] is executed, but if a condition
quantity control, that is, the closed count value [err] [err] is satisfied,
the count value is counted up,  Is set as the count value [err] In step
(5), the monitor 
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should be a closed voltage of the last au-  time of the CPU6 Is slow, a
predetermined number of tomatic light quantity control corresponding to the
up-counting steps are executed to obtain a count val- count value [err] at
a time when the laser turning-on  ue [err] and the count value [err] is
held until the signal Is shifted to a true level as shown in Fig. 9 or
monitor voltage [err] corresponding to the count value Fig. 10.
5   [err] is stabilized. Afterthe stabilization ofthe monitor In step (5),
the laser light quantity compara-  voltage [err] the up-counting of the
count value XD is tor/controller 7 checks the monitor voltage [err] If the
restarted to execute a predetermined number of up- condition [err] is not
satisfied, the flow  counting steps for obtaining a count value [err] After
advances to step (6), (7), and the high-speed light  the predetermined
number of up-counting steps are quantity feedback control is executed as
described   10  executed, the count value [err] is held for stabilizing
above.                                           the monitor voltage [err]
When the stabilized monitor Meanwhile, the condition [err] is often
voltage [err] corresponding to the count value [err] is satisfied because
the closed count value [err] of the  within a predetermined range, that is,
when the con- last automatic light quantity control is adopted. If the
dition [err] is satisfied, the above- condition [err] is satisfied, the
low-speed   15  described low-speed light quantity control is execut- light
quantity feedback control is executed in step (8).  ed, thereby the light
quantity is controlled to comply In step (9), the laser light quantity
compara-  with the prescribed light quantity voltage VT. tor/controller 7
checks whether the condition [err]    In the above-described embodiment,
the light [err] is satisfied or not.                       quantity control
is carried out by using a count value If it is not, the flow advances to
step (10). In step  20  having a constant step. However, it is possible to
(10), the up-counting (see Fig. 9) or the down-   shorten the time of the
light quantity control by com- counting (see Fig. 10) of the count value
[err] is execut-  bining such processing where the step for counting is ed,
and thereby an appropriate count value XD is set  large In the initial
control, and the step gets smaller by a fewer number of steps.
when the light quantity exceeds a predetermined lev- According to the
above-described structure, a   25  el as shown in U.S. Patent No. 4,890,288
(see Fig. control time for reaching the prescribed light quantity  15).
voltage VT, i.e., a time from the initiation of the APC processing to the
completion of the APC processing,  Embodiment 3 can be shortened sharply.
In the above-described embodiment, the up-  30    Fig. 12 is a chart for
showing an APC processing counting or the down-counting of the count value
[err]  of the light quantity control device according to a third is
performed under the condition that a time for  embodiment of the present
invention. In Fig. 12, the changing the count value is constant. However,
in the  same reference numerals are used to denote the cor- case where a
response of the circuitto the change op-  responding elements shown in Fig.
10. eration of the count value [err] ora sampling time of the   35  As
shown in Fig. 12, predetermined voltages VA, CPU6 is slow, the count value
XD should be held ev-  VB, VC are provided as critical voltages. The high-
ery predetermined number of up-counting or down-  speed count is increased
by 3 counts at a time when counting as shown in Fig. 9 or Fig. 10. Thereby
the  the monitor voltage [err] is lower than the predeter- count value
[err] can be counted up or counted down in  mined voltage VC. The
high-speed count Is increased a state that the monitor voltage VM is
stabilized.  40  by 2 counts at a time when the monitor voltage [err] ex-
ceeds the predetermined voltage VC. Then, the high- Embodiment 2
speed count is increased by 1 count at a time when the monitor voltage
[err] exceeds the predetermined Fig. 11 is a chart showing an APC
processing of  voltage VB. The high-speed count, i.e., the high- the light
quantity control device according to a second   45  speed light quantity
feedback control, should be embodiment of the present invention. In Fig.
11, the  changed over to the low-speed light quantity feed- same reference
numerals are used to denote the cor-  back control when the monitor voltage
[err] exceeds responding elements shown in Fig. 10.            the
predetermined voltage VA. Asshown in Fig. 11,whenthepowersourceofthe
According to the above-described structure, a apparatus is turned on, the
count value [err] received  50  time of the light quantity control can be
shortened by the D/A converter 8a starts from "0," i.e., a count  sharply.
value [err] When the count value [err] coincides with   As mentioned above,
according to the present in- a count value [err] the laser current [err]
exceeds a  vention, high-speed and high-precision light quantity threshold
value current [err] of the semiconductor laser  control can be provided.
11, so that the semiconductor laser 11 starts to emit  55  Although
particular embodiments of the present the laser beam.
invention are herein disclosed for purposes of explan- In the case where a
response of the circuit to the  ation, various modifications thereof, after
study of 



change operation of the countvalue [err] or a sampling  this specification,
will be apparent to those skilled in    11                  EP 0 420 573 B1
12 the art to which the invention pertains.              preceding claim,
wherein said digital value output In this application, the word "light"
will be under-  means operates in thefirstmodewhen the output stood not to
be limited to the visible radiation spec-  of said monitor means is in a
first range, and op- trum but to encompass the infra-red region and any
erates In the second mode when the output of othersuch region of the
electromagneticspectrum as   5  said monitor means in a second range
different may from time to time be useful in a beam recording   from the
first range. apparatus or the like; the wavelength of emission of a beam
producing device is readily selectable by the  6. A light quantity control
device according to any skilled man.
preceding claim, further comprising setting 10      means (14) for setting
the value representing the quantity of light of the beam to be generated
from Claims                                                said beam
generating means. 1. A light quantity control device comprising:     7. A
light quantity control device according to claim beam generating means
(11);          15      6, wherein said digital value output means com-
monitor means (12, 13) for monitoring the    pares the outputfrom said
monitoring means with quantity of light of a beam generated by said     the
value set by said setting means, and varies beam generating means and
providing an output;    the digital value output in accordance with the
digital value output means (7) for output-   comparison. ting a digital
value in accordance with the output  20 of said monitor means, and having
first and see-  8. A light quantity control device according to any ond
modes of operation for varying the digital val-  preceding claim, wherein
said digital value output ues at high speed and low speed respectively;
means includes an AID converter for converting and
the output from said monitor means into a digital supplying means (8a, 8,
9) for supplying a   25  value. drive current corresponding to the digital
value from said digital value output means to said beam  9. A light
quantity control device according to claim generating means;
8, wherein said digital value output means is a mi- characterised in that a
finite response time  cro-computer Incorporating the A/D converter. (T1)
must elapse before the effect of a change in  30 the digital output value
is reflected stably in the  10. A light quantity control device according
to any output of the monitor means, and in that the digital  preceding
claim, wherein said digital value output output value is changed at time
intervals shorter  means discriminates whether the output of said than said
response time in said first operating    monitor means reaches a
predetermined level mode and not shorter than said response time in  35
and wherein said digital value output means op- said second operating mode.
erates in the first mode when the output of said monitor means is
discriminated to be lower than 2. A light quantity control device according
to claim  the predetermined level, and operates in the sec- 1, wherein said
beam generating means compris-     ond mode when the output of said monitor
means es a semiconductor laser.                  40     is discriminated to
reach the predetermined level. 3. A light quantity control device according
to claim  11. A light quantity control device according to claim 1 or 2,
wherein said monitor means detects the     10, wherein said digital value
output means is ca- quantity of light of the beam as a monitor voltage.
pable of varying the amount of each change of 45     the digital value in
accordance with the output of 4. A light quantity control device according
to claim  said monitor means when the output of said mon- 1, 2 or 3,
wherein said supplying means compris-  itor means is discriminated to be in
a predeter- es digital-to-analog converter means (8a) for ef-  mined range
lower than the predetermined level. fecting digital-to-analog conversion of
the digital value supplied from said digital value output  50  12. A light
quantity control device according to claim means and producing an output;
driving current     10 or 11, further comprising setting means (14) control
circuit (8) for controlling a drive current for  for setting a value
representing the quantity of said beam generating means in response to the
light of the beam to be generated, for comparison output of said
digital-to-analog converter, and    with the output of said monitor means,
wherein drive current generating means (9) for generating  55  said
predetermined level is defined relative to the drive current.
said set value. 5. A light quantity control device according to any  13. An
image recording apparatus including a light 7  
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invention pertains.             preceding claim, wherein said digital value
output In this application, the word "light" will be under-  means operates
in the first mode when the output stood not to be limited to the visible
radiation spec-  of said monitor means is in a first range, and op- trum
but to encompass the infra-red region and any   erates in the second mode
when the output of othersuch region of the electromagnetic spectrum as   5
said monitor means in a second range different may from time to time be
useful in a beam recording  from the first range. apparatus or the like;
the wavelength of emission of a beam producing device is readily selectable
by the  6. A light quantity control device according to any skilled man.
preceding claim, further comprising setting 10     means (14) for setting
the value representing the quantity of light of the beam to be generated
from Claims                                               said beam
generating means. 1. A light quantity control device comprising:    7. A
light quantity control device according to claim beam generating means
(11);         15      6, wherein said digital value output means com-
monitor means (12, 13) for monitoring the   pares the outputfrom said
monitoring means with quantity of light of a beam generated by said    the
value set by said setting means, and varies beam generating means and
providing an output;   the digital value output in accordance with the
digital value output means (7) for output-  comparison. ting a digital
value In accordance with the output  20 of said monitor means, and having
first and sec-  8. A light quantity control device according to any ond
modes of operation forvarying the digital val-  preceding claim, wherein
said digital value output ues at high speed and low speed respectively;
means includes an A/D converter for converting and
the output from said monitor means Into a digital supplying means (8a, 8,
9) for supplying a   25  value. drive current corresponding to the digital
value from said digital value output means to said beam  9. A light
quantity control device according to claim generating means;
8, wherein said digital value output means Is a mi- characterised in that a
finite response time  cro-computer incorporating the A/D converter. (T1)
must elapse before the effect of a change In  30 the digital output value
is reflected stably in the  10. A light quantity control device according
to any output of the monitor means, and in that the digital  preceding
claim, wherein said digital value output output value is changed at time
Intervals shorter  means discriminates whether the output of said than said
response time in said first operating   monitor means reaches a
predetermined level mode and not shorter than said response time In  35
and wherein said digital value output means op- said second operating mode.
erates in the first mode when the output of said monitor means Is
discriminated to be lower than 2. A light quantity control device according
to claim  the predetermined level, and operates in the sec- 1, wherein said
beam generating means compris-    ond mode when the output of said monitor
means es a semiconductor laser.                 40     is discriminated to
reach the predetermined level. 3. A light quantity control device according
to claim  11. A light quantity control device according to claim 1 or 2,
wherein said monitor means detects the    10, wherein said digital value
output means is ca- quantity of light of the beam as a monitor voltage.
pable of varying the amount of each change of 45     the digital value in
accordance with the output of 4. A light quantity control device according
to claim  said monitor means when the output of said mon- 1, 2 or 3,
wherein said supplying means compris-  itor means is discriminated to be in
a predeter- es digital-to-analog converter means (8a) for ef-  mined range
lower than the predetermined level. fecting digital-to-analog conversion of
the digital value supplied from said digital value output  50  12. A light
quantity control device according to claim means and producing an output;
driving current    10 or 11, further comprising setting means (14) control
circuit (8) for controlling a drive current for  for setting a value
representing the quantity of said beam generating means in response to the
light of the beam to be generated, for comparison output of said
digital-to-analog converter; and   with the output of said monitor means,
wherein drive current generating means (9) forgenerating   55  said
predetermined level is defined relative to the drive current.
said set value. 5. A light quantity control device according to any  13. An
image recording apparatus including a light 7    
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device according to any preced-  chen auf den Ausgang des
Digital/Analog-Wand- ing claim.
lers, und eine Aneteuerstromerzeugungsvorrich- tung (9) zum Erzeugen des
Ansteuerstromes 14. An image recording apparatus according to claim
aufweist 13, further comprising means for initiating a light   5 quantity
control operation of the light quantity  5. Lichtmengenstsuerungsvomichtung
nach einem control device just before a first image is written  der
vorhergehenden AnsprOche, wobei die Digi- to a first recording sheet and in
intervals be-   talwertausgabevorrichtung in der ersten Be- tween the
writing of subsequent images on con-    triebsartarbeitet, wenn derAusgang
derOberwa- secutive recording sheets.                10
chungsvorrichtung in elnem ersten Bereich liegt, und in der zweiten
Betriebsart arbeitet, wenn der Ausgang der Oberwachungsvorrichtung in einem
Patentansprfche                                      vom ersten Bereich
verschiedenen zweiten Be- reich liegt. 1. Uchtmengensteuerungsvorrichtung
enthaltend:   16 eine Strahlerzeugungsvorrichtung (11);   6.
Lichtmengensteuerungsvorrichtung nach einem eine Oberwachungsvorrichtung
(12, 13)       der vorhergehenden AnsprOche, ferner aufwei- zum Oberwachen
der Lichtmenge elnes durch         send eine Setzvorrichtung (14) zum
Setzen des die  Strahlerzeugungsvorfichtung  erzeugten       Wertes, der
die Lichtmenge des von der Strahler- StrahlS und zum Lefem eines Ausgangs;
20      zeugungsvorrichtung zu erzeugenden Strahis eine
Digitalwertausgabevonichtung (7)       reprasentiert. zum Ausgeben eines
Digitalwertes In Oberein- stimmung mit dem Ausgang der Oberwachungs-     7.
Lichtmengensteuerungsvorrichtung  nach An- vorrichtung, mit ersten und
zweiten Betriebsar-   spruch 6, wobel die Digitalwertauwgabevorrich- ten
zum Varieren der Digitaiwertb mIt hoher bzw.  25  tung den Ausgang von der
Oberwachungevor- niedriger Geschwindigkeit und                    richtung
mit dem durch die Setzvorrichtung ge- eine Zufihrvorrichtung (8a, 8, 9) zum
Zu-   setzten Wert vergleicht und den digitalen Ausga- ffhren eines dem
Digitalwert von der Digitaiwert-  bewert entsprechend dem Vergleich
variiert. ausgabevorrichtung entsprechenden Ansteuer- stromes an die
Strahlerzeugungsvorrichtung;    30  8. Lichtmengenstbuerungsvorrichtung
nach elnem dadurch gekennzeichnet, daB eine be-        der vorhergehenden
Ansprtiche, wobei die Digi- grenzte Antwortszelt (TI) vergehen muB, bevor
talwertausgabevorrichtung einen AlD-Wandler der Effekt einer Anderung Im
digitalen Ausgabe-   zum Umwandeln des Ausgangs von der Oberwa- wert sich
im Ausgang der Oberwachungsvorrich-     chungsvorrichtung in elnen
digitalen Wert ent- tung stabil widersplegelt, und daB der digitale  3S
halt. Ausgabowert in Zeitintervallen geindertwird, die in der ersten
Betriebsart ktlrzer sind als die  9. Lichtmengensteuerungsvorrichtung  nach
An- Antwortszeit und in derzweiten Betriebsart nicht  spruch 8, wobei die
Digitalwertausgabovorrich- kfrzer sind als die Antwortszeit.
tung eln den AID-Wandler enthaltender Mikro- 40      computer Ist. 2.
LichtmengensteuerungsWorrichtung nach An- spruch 1, wobel die
Strahlerzeugungsvorrich-   10. Lichtmengensteuerungsvorrichtung nach einem
tung oinen Halbleiterlaser aufweist.              der vorhergehenden
Anspriche, wobei die ~igi- talwertausgabevorrichtung entscheidet, ob der 3.
Uchtmengensteuerungsvorrichtung nach An-  45      Ausgang der
Oberwachungsvorrlchtung elnen spruch I odor 2, wobei die Oberwachungevor-
vorbestimmten Pegel erreicht und wobei die Di- richtung die Lichtmenge das
Strahis ale elne      gitalwertausgabevorrichtung in der ersten Be-
Oberwachungespannung erfallt.                    triebsart arbeltet, wenn
entschleden wird, daB der Ausgang der Oberwachungsvorrichtung 4.
Lichtmengensteuerungsvorrichtung nach An-  6o     niedriger als der
vorbestimmte Pegel ist, und in spruch 1, 2 oder 3, wobel die
ZufOhrvorrichtung   der zweiten Betriebsart arbeltet, wenn entschie- eine
Dgital/Analog-Wandiervorrchtung  (8a)       den wird, daB der Ausgang der
Oberwachungs- zum Ausfiihren einer Digital/Analog-Wandlung      vorrichtung
den vorbestimmten Pegel errehcht. des von der Digitalwertausgabevorrichtung
zu- gefuhrten Digitalwertes und zum Erzeugen elnes  u5  11.
Lichtmengensteuerungsvorfichtung  nach An- Ausgangs, ine
Ansteuerstromstbuerungsschal-       spruch 10, wobel die
Digitalwertausgabevorrich- tung (8) zur Stbuerung eines Anstbuerstromes
tung in der Lage ist, den Umfang jeder Anderung fOr die
Strahlerzeugungsvorrichtung Im Anspre-    des Digitalwertes entsprechend
dem Ausgang    
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111111111111 I11 !I der Oberwachungsvorrichtung zu varlieren,         mier
mode de fonctionnement et pas plus courts wenn entschleden wird, daB der
Ausgang der        quo ledit temps de r6ponse dane ledit second
UOberwachungsvorrichtung in elnem vorbestimm-     mode de fonctionnement.
ten Bereich untbrdemvorbestimmten Pogel llegt. 5   2. Dispositif de
commando d'une quantite de lumie- 12. Lichtmengensteuerungsvorrichtung nach
An-        re selon la revendication 1, dane loquel lesdits spruch 10 oder
11, ferner aufwelsend sine         moyensnde g6neration de faisceau
comprennent Setzvorrichtung (14) zum Setzen eines die Licht-  un laser a
semiconducteur. menge des zu erzeugenden Strahis reprasentie- renden Wertes
fOr den Vergleich mit dem Aus-  io  3. Dispositif de commande dune quantit6
de lumle- gang mit der Oberwachungsvorrichtung, wobei       re selon ia
revendication I ou 2, dane lequel lea- dervorbestimmte Pegel relativ zum
Setzwert de-    dits moyens de controle detectent la quantite de finiert
wird.                                     lurniere du falscoau sous la
forme d'une tension de controle. 13. Bildaufzeichnungsgerit enthaltend die
Licht-  16 mengensteuerungsvorrichtung nach einem der    4. Dispositif de
commande d'une quantit6 de lumie- vorhergehendenAnspruche.
re selon la revendication 1, 2 ou 3, dans lequel lesdits moyens
d'alimentation comprennent un 14. Bildaufzeichnungsgerat nach Anspruch 13,
for-    moyen (80a) formant convertisseur numerique- ner aufwelsend eine
Vorrichtung zum Elnleiten  20  analoglque pour effectuer une conversion
num6- eines Llchtmengensteuerungsvorganges der          rique-analogique de
la valour numerique en pro- Lichtmengensteuerungsvorrichtung unmittelbar
venance desdits moyens de sortie de valeurs nu- bevor sin erstes Bild auf
ein erstes Aufzeich-    meriques et produlsant une sortie; un circuit de
nungsblatt geschrieben wird, und in Intbrvallen   commando (8) du courant
de commando pour zwlschen dem Schreiben aufeinanderfolgender  25
commander un courant de commando destinh Slider auf aufeinanderfolgende
Aufzelchnungs-     auxdits moyens de g6n6ration de faiscoau en re- blatter.
ponse A la sortie dudit convertisseur numerique- analogique; et un moyen
(9) generateur de cou- rant de commando pour generer Ie courant de
Rovendlcatlons                               30      commando. 1.
Dispositif de commando d'une quantit6 de lumli-  5. Dispositif de commando
d'une quantite de lumle- re comprenant:
re selon l'une quelconque des revendications des moyens (11) de g6n6ration
de fals-      pr6c6dentes, dans lequel lesdits moyons de sor- ceau;
35     tie de valours numeriques fonctionnent dans le des moyens de
controle (12, 13) pour        premier mode lorsque la sortle desdits moyens
controler la quantite de lumlire d'un falsceau g6-  de controlo est dans
une premiere plage, etfonc- nere par lesdits moyens de g6n6ration de fais-
tionnent dans le second mode lorsque la sortie ceau, et delivrant une
sortie;                    desdits moyens de controle est dans une secon-
des moyens (7) de sortie de valeurs nume-  40  de plage, different. de la
premiere plage. riques pour d6livrer une valour numerique en fonction de la
sortie desdits moyens de controls,  6. Dlspositif de commando d'une
quantite de lumie- et ayant des premier et second modes de fonc-     re
selon l'une quelconque des revendications tionnoment pour faire varier lea
valeurs num6rl-  prec6dentbs, comprenant en outre des moyens ques a vitesse
elev6e et A vitbsse faible, respeo-  45  de r6glage (14) pour regler Ia
vaelour repr6sentant tivement; et                                     la
quantite de lumlire du fabsceau A g6nerer par des moyens d'alimentatlon
(Sa, 8, 9) pour   leedits moyens de g6n6ration de faisceau. appliquer un
courant de commando, correspon- dant A la valeur num6rique on provenance
des-  7. Dispositif de command d'une quantite de lumie- dits moyens de
sortie de valeurs numeriques,  so  re selon la revendication 6, dana loquel
lesdits auxdbta moyens de gen6ration de faisceau;         moyens de sortie
de valeurs num6riques compa- caractrbI6 en ce qu'un temps de reponse
rent la sortie desdits moyens de controle avec la fini (TI) doit s'eoouler
avant quo 1effet d'une va-  valour r6gile par leadits moyens de r6glage, et
nation de la valeur numerique de sortie soit refWI-  font varier la valeur
numerique de sortie en fonc- te d'une manibre stable A la sortie des moyens
de  55  tion de la comparalson. contrdlo, et en ce quo la valeur numerique
de sor- tie est modifi6e A des intervalles de temps plus  8. Dispositif de
commando d'une quantite de lumil- courts quo ledit temps de r6ponse dans
ledit pre-  re solon l'une quelconque des revendications 9    



17                 EP 0 420 573 B1                18 I  ||||||| ||||||
I|||| ||||| 111 *C   L  M S* pr6cedentbs, dans loquol lesdits moyens de
sor-  d'enregistrement cons6cutives. tie de valeurs num6rlques comporent un
conver- tisseur A/N pour convertir la sortie desdits moyens de contrOle en
une valeur num6rique. 5 9. Dispositif de commando d'une quantit6 de lumie-
re selon la revendication 8, dans lequel lesdits moyens de sortie de
valeurs num6riques sont constituds par un micro-ordinatour incorporant le
convertbeseurA/N.                        10 10. Dispositif de commando
d'une quantit6 de lumie- re solon lune quelconque des revendications
pr6c6dentes, dans lequel lesdits moyens de sor- tie de valeurs num6riques
effectuent une discri-  15 mination pour voir el la sortie desdits moyens
de contrOle atteint un niveau pradbtermin6 et dans lequel lesdits moyens de
sortie de valeurs num6- riques fonctionnent dans Is premier mode lorsque la
sortie desdits moyens de contr6le eat discriml-  20 nbe comme 6tant
infirleure au niveau pr6d6ter- min6, et fonctionnent dans le second mode
lors- quo la sortie desdits moyens de controlo est dis- crimin6e comme
atteignant le niveau pr6determi- n6.
25 11. Dispositif de commando d'une quantit6 de lumiA- re selon la
revendication 10, dans lequel lesdits moyens de sortie de valeurs
num6riques peuvent faire varier la grandeur de chaque changement  30 de la
valeur num6rique en fonction de la sortie desdits moyens de controls
lorsque la sortie des- dits moyens de contrOls eat discrimin6e comme etant
dans une plage pr6d6terminde Inferieure au niveau pr6d6trmnin6.
35 12. Dispositif de commando d'une quantite de lumil- reselon la
revendication 00ou 11, comprenanten outre un moyen de r6glage (14) pour
regler une valeur repr6sentant la quantit6 de lumiere du fats-  4o ceau a
gon6rer, pour Ia comparalson avec la sor- tie desdits moyens de controle,
dans loquel ledit niveau pred6termin6 eat d6fini par rapport a ladi- te
valour regl6e. 45 13. Appareil d'enregistroment d' images comportant un
dispositif de commando d'une quantit6 de lu- miere solon l'une quelconque
des revendications prec6dentes. 14. Apparell d'enregistrement d'images
selon la re- vendication 13, comportant en outre un moyen pour amorcer
l'op6ration de commando de quan- tit6 de lumiere du dispositif de commando
de quantite de lumiere juste avant qu'une premiere  ss Image soft 6crite
sur une premiere feulile d'enre- gistrement, et dans les intervalles
compris entre les 6critures d'images suivantbs sur des feuittes 10    


