. DESCRIPTION INFRARED TRANSMITTER TECHNICAL FIELD The present invention relates to
an infrared transmitter using an infrared-emitting diode and capable of improving power consumption
efficiency. BACKGROUND ART Infrared transmitters include a light-emitting diode (hereinafter,
referred to as an "LED") that emits an infrared ray, and uses a light modulation method in which a
luminance of the LED is changed according to a signal to be transmitted. Because a luminance of
an LED changes according to a magnitude of a driving current flowing in the LED, the light modulation
method is implemented by converting a transmission signal to an electrical current and using the
electrical current as the driving current. Helé&witRéGE aBias current equivalent to, or higher than 50 %
of the maximum amplitude level of the transmission signal, applied to the LED, a change in the

electrical current into which the transmission signal is converted is saturated to hamper the appropriate
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The present invention relates to an infrared transmitter
using an infrared-enitting diode and capable of improving power

consumption efficiency.

BACKGROUND ART

Infrared transmitters include a light-emitting dicde
(hereinafter, referred to as an "LED") that emits an inirared
ray, and uses a light modulation method in which a luminance

of the LED is changed according to a signal to be transmitted.

Because a luminance of an LED changes according to a
magnitude of a driving current flowing in the LED, the licht
modulation method is implemented by converting a transmission
signal to an electrical current and using the electrical current
as the driving current. Here, without ablas current equivalent
to, or higher than 50 % of the maximum amplitude level of the
transmission signal, applied to the LED, a change in the
electrical current into which the transmission signal is

converted is saturated to hamper the appropriate modulation.



_ Arrelationship between a bias current for an LED and a maximum amplitude level of a transmitting
signal is described with reference to drawings. In FIGS. 6 and 7, the longitudinal axis represents a
driving current for an LED corresponding to an amplitude level of a transmitting signal, while the
horizontal axis represents time. FIG. 6 depicts a relationship between a driving current and a bias
current value for an LED in an infrared transmitter that includes two channels (Ach and Bch) and
transmits a signal of only a single channel at a time. As shown in FIG. 6, in the infrared transmitter that
transmits a signal of only a single channel at a time, | equivalent to, or higher than 50 % of a driving
current maximum value corresponding to a transmission signal of a single channel is set as the bias
current value. Thus, even in an infrared transmitter including a plurality of channels a signal of a single
channel is transmitted“4t4 e ShERIRATY RGfteft trérof TS 88 of Safuiion Y 88ty a value
equivalent to or higher than 50 % ?tf thelmg%<imqm am %{g? of the si%rlaliqu tCEle sjngtem%hannel as

thebias curfeRt VA .afFI%L.J%HgSic 2 R A0Sl

cSve I SEC : .
S arelationship between a?_éﬁ%ﬁlvmg current and a bias current

inan infragQ# nsmjtter capable of égmg@(tinggim@ ofthe M@fd&@;&ng&(ﬁ%g@g Bch) at a time.

As shown in . 7, In transmitting signals of o channels at a time, the transniission signals are

superimposgd {Q make amplitude larger and caccardingly, the, amplitude of dhe diving eyrrent becomes
larger than that in the case of the single channel transmission. Therefore, abias-current value 12

equivalent terorhighet tan 5&b10fdheamaxiansmivedue of Hiedeving.eurtentdtecomes larger. The
infrared transmitter capable of transmitting signals of two channels at a time has the bias current value
12 set as describedraboveseven uponssirgiechaime! transmission. Therefore, a larger current
compared
FIG. 6 depicts a relationship between a driving current

and a bias current value for an LED in an infrared transmitter

that includes two channels (Ach and Bch) and fransmits a signal

of only a single channel at a time. As shown in FIG. 6, in the

infrared transmitter that Ttransmits & signal of Oﬁly‘a gsingle

channel at a time, I eguivalent to, or higher than 20 % of a

driving current maximum value corresponding to a transmission

signal of a single channel is set as the bias current value.

Thus, even in an infrared transmitter including a plurality of

channels, if a signal of a single channel is transmitted at =

time, the driving current thereof i1s free of saturation by

setting a value equivalent to or higher than 50 % of the maximum

amplitude of the signal of the single channel as the blas current

valus.

FIG. 7 depicts a relationship between a LED driving



in the case with Il (FIG, 6) is consumed, which leads to an unnecessary use of a driving source of the
" transmitter. A light modulation method that improves frequency characteristic by changing a.
driving current is proposed for the infrared transmitter having the problem as described above (see, for
example, Patent Document 1). An infrared transmitter disclosed in Patent Document 1 employs a
light modulation method in which a driving current for an LED is changed to keep an output level of a
transmitting signal constant and improve frequency characteristics. Still, the infrared transmitter cannot
change a bias current according to an output level of a transmission signal. [Patent Document
1]Japanese RatertApplicationRPablicaticmNol S62- 176225:DISCLOSUREGF MNENTEON

of transmitiing sigrals of the two channels (Ach and Bch) at

a time.

Az shown in FIG. 7, intransmitting signals of two channels
at & time, the transmission signals are superimposed to make
amplitude larger and, accordingly, the amplitude of the driving
current becomes larxger Than Thait in the case of the single
channel transmission. Therefore, a bilas-current value IZ
egquivalent o, or higher than 50 % of the maximum value of the
driving current becomes larger. The infrared transmitter
capable of transmitting signals of two channels at a time has
the bias current value 12 set as described above even upon single
channel transmission. Therefore, a larger current compared
with that in the éase with I1 (FIG. 6) is consumed, which lesads

to an unnecessary use of a driving source of the transmitter.

A light modulation method that improves freguency
characteristic by changing a driving current is proposed for
the infrared transmitter having the problem as described above

{see, for example, Patent Document 1j.

An infrared transmitter disclosed in Patent Document 1

employs a light modulatien methed in which a driving current



PROBLEM TO BE SOLVED BY THE INVENTION In the field of infrared transmitters, noed transmitter
~ is known in which a bias current value for an LED is variable. The 'a ¢ rent values have been set to a
value equivalent to, or higher than 50 % of the maximum value of a current required for driving an LED
and the current is not reduced with a low signal level. Thus, power efficiency is low. In view of the
current situation as described above, an object of the present invention is to provide an infrared
transmitter in which a bias current is changed based on a signal level of a transmission signal so that
power is not consumed more than necessary to offer high power efficiency. MEANS FOR SOLVING
PROBLEM for dhépresentimmention celates teraminfraredltrarsmitier thattrangrnitsrassignal by
changing a luminance of an infrared emitting LED. The infrared transmitter includes: a transmission
signal genefatiFepdnitcaBiasing volidie geacram BRf ek yereraesss biasding Vbltdge according to
a magnitude of a transmission signal; a signal/voltage mixing unit that mixes the transmission signal
and the biadiR§ véitdge Sand -4 Volthgeedureht eorivefsiBh nitthattomits aSoitage hto a current.
The LED is driven by the curcent cibta'Lned hlou_%h the conversion 'hn the voltage-current conversion
unit. Furthefthe BF@élé:nt ifvention rélatéSto an infrared transitter that transmits a signal by
changing a luminance of an infrared emitting LED* The infrared transmitter includes: a transmission
signal generating unit; a switching unit that switches number cf channels of a transmission signal; a
biasing voltage, generating Wit thatjgeneraigs.a, Biasing yveltage geearding tg,a magnitude of a
transmission signal based on the number of channels of the transmission signal; a signal/voltage
mixing unit that mixes the trapsmissionignal and the biasing voltage; and a voltage-current

conversion unit that converts a voltage into a current. The LED is driven by the current obtained by the
conversion in the voltage-current conversion unit.

DISCLOSURE OF INVENTION

PROBLEM T(¢ BE SOLVED BY THE INVENTION

Iin the field of infrared transmitters, no infrared

transmitter is known in which a bilas current value for an LED

is variable., The bias-current values have been set to a value

eguaivalent to, or higher than 50 % of the maximum value of a

current reguired for driving an LED and the current is not

reduced with a low signal level. Thus, power efficiency is low.

In view of the current situation as described above, an
chdect of the present invention is to provide an infrared
transmitter in which a bias current is changed based on a signal
level of a transmission signal sc¢ that power is not consumed

more than necessary to cffer high power sefficiency.

MEANS FOR SOLVING PROBLEM



The biasing voltage generating unit may increase or reduce the biasing voltage in a nonstep manner
- according to the magnitude of the transmission signal. EFFECTS OF THE INVENTION With the
present invention, the bias current for driving the LED can be increased or reduced according to the
number of signals transmitted at a time. Thus, the infrared transmitter with highly improved power
efficiency can be obtained. BRIEF DESCRIPTION OF DRAWINGS FIG. 1 is a functional block
diagram of an embodiment of an infrared transmitter according to the present invention. FIG. 2 is a
circuit diagram of an exemplary circuit

The present,inv@ntidn.reiates to an infrared transmitter
that transmits a signal by changing a luminance cf an infrared
emitting LED. The infrared transmitter includes: a
transmission signal generating unit; a bizsing veltage
generating unit that generates a biasing voltage according to
a magnitude of a transmission signal; a signal/voltage mixing
unit that mixes the transmission signal and the blasingvoltage;
and a voltage-current conversion unit that converts a voltage
into a current. The LED is driven by the current obtained

through the conversion in the voltage~current conversion unit,

Further the present invention relates to an infrared
transmitter that transmits a signal by changing a luminance of
an infrared emitting LED. The infrared transmitter includes:
a transmission signal generating unit; a switching unit that
switches number of channels of a transmission signal; a biasing
voltage generating unit that generates a biasing voltage
according to a magnitude of a transmission signal based on the
number of channels of the transmission signal; a signal/volitage
wixing unit that mizes the transmission signal and the bilasing
voltage; and a voltage—current conversion unit that converts
a voltage intc a current. The LED is driven by the current
obtained by the conversion in the voltage-current conversion

unit.



structure that the infrared transmitter includes FIG. 3 isa functional block diagram
ofanotherembodiment of the infrared transmitter according to the present invention. FIG. 4 is a circuit
diagram of an exemplary circuit structure that the infrared transmitter includes. FIG.5isa
waveform diagram depicting a relations between a transmitting signal and a bias current in the infrared

transmitter. FIG. 6 is a waveform diagram depicting a relationship between a transmitting signal and a
bias current in a conventional infrared transmitter.

The biasing voltage genarating unit may lncrease or
reduce the biasing voltage in a nonstep manner according to the

magnitude of the transmission signal.

EFFECTS OF THE INVENTION

With the present invention, the blas current for driving
the LED can be increased or reduced according to the number of
signals transmitted at a time. Thus, the infrared transmitter

with highly improved power efficlency can be cbtained.

BRIEF DESCRIPTION OF DRAWINGS

PIG. 1 is a functional block diagram of an embodiment of
an infrared transmitter according to the present invention.

FIG. 2 is a circuit diagram cof an exemplary circult
structure That the infrared transmitter includes.

FIG. 3 is a functional block diagram of ancther embodiment
of the infrared transmitter according to the present invention.

FIG. 4 is a circult diagram.bf an exemplary clroult
structure that the infrared transmitter includes.

FIG. 5 is a waveform diagram depicting & relationship
between a transmitting signal and a bias current in the infrared
transmitter.

FIG. 6 is a waveform diagram depicting a relationship



FIG. 7 is a waveform diagram depicting a relationship between a plurality of transmitting signals and a
bias current in the infrared transmitter. EXPLANATIONS OF LETTERS OR NUMERALS 1transmitter
11signal generating unit 12signal/voltage mixing unit 13biasing voltage generating unit
14voltage-current conversion unit 15light signal transmitting unit

between a transmitting signal and a bias current in a
cenventional infrared transmitter.

FIG. 7 is a waveform diagram depicting a relationship
between a pilurality of transmitting signals and a bias current

in the infrared transmitter.

EXPLANATIONS OF LETTERS OR NUMERALS

1 transmitter

11 signal generating unit

12 signal/voltage mixing unit

i3 biasing voltage generating unit
14 voltage~current conversion unit
15 light signal transmitting unit

BEST MODE{8) FOR CARRYING QUT THE INVENTION
An embodiment of an infrared transmitter according to the
present invention 1ls described below with reference to some

drawings.

FIG. 1 is a block diagram oflan exemplary structure of
the infrared transmitter according to the present invention.
In¥FIG. 1, this transnitter I includes: a signal generating unit
11; a signal/voltage mixing unit 12; a biasing voltage

generating unit 13; a vcltage-current conversion unit 14; and



BEST MODE(S) FOR CARRYING OUT THE INVENTION An embodiment of an infrared
transmitter according to the present invention is described below with reference to some drawings.
FIG. 1 is a block diagram of an exemplary structure of the infrared transmitter according to the present
invention. In FIG. 1, this transmitter 1 includes: a signal generating unit 11; a signal/voltage mixing unit
12; a biasing voltage generating unit 13; a voltage-current conversion unit 14; and a light signal
transmitting unit 15. The signal generation unit generates a certain signal voltage upon an operation
key not shown in the figure being pressed. For example, a certain sine signal for identifying the
pressed opeidtioshkey: isrganeratesn The isignaliveltage mixiag LR superinposesatsignal voltage
output from the signal generating unit 11 on a voltage output from the bias voltage generating unit 13;
and outputs thecresaitant voltagentain signal voltage upon an operation key not

shown 1n the figure being pressed. For example, a certain sine

signal for identifying the pressed operation key is generated.

The signal/voltage mixing unit 12: superimposes & signal

veltage cutput from the signal generating unit 11 on a voltags

output from the bias voltage generating unit 13; and outputs

the resultant voltage.

The biasing voltage generating unit 13 amplifies and
rectifies the signal voltage output £rom the signal generating
unit 11, amplifies the voltage Lo a certain level, and then
cutputs the voltage. With a higher input signal level, a larger
voltage corresponding thereto is cutput to be fed to the

signal/veltage mixing unit 12.

The voltage-current conversion unit 14 converts the
voltage recelved from the signal/voltage mixing unit 12 into
a current, and uses, for example, a MOS-FET as a main element

therecf.

The light signal transmitting unit 15 drives the LED with
the current obtained through the conversion in ths

voltage-current conversion unit 14 to output a light signal.



~ The biasing voltage generating unit 13 amplifies and rectifies the signal voltage output from the signal
- generating unit 11, amplifies the voltage to a certain level, and then outputs the voltage. With a higher
input signal level, a larger voltage corresponding thereto is output to be fed to the signal/voltage mixing
unit 12. The voltage-current conversion unit 14 converts the voltage received from he
signal/voltage mixing unit- 12 into a current, and uses, for example, a MOS-FET as a main element
thereof. The light signal transmitting unit 15 drives the LED with the current obtained through the
conversion in the voltage-current conversion unit 14 to output a light signal. The current output
from the voltage-current conversion unit 14 corresponds to the voltage obtained by supe posing the
output voltage from the biasing voltage generating unit 13 on the signal voltage. Thus, the LED can be
driven with the bias Elfrefit oS goHeing t¢ amaghfiude fabe mputsigialc onvensthathe transmitter
1 configured as above, upon a plurality of operation keys being pressed, a larger signal voltage
correspondifiy tereto $§ Hr&GiaBaC Eorpared with hafih tHe cdeetinere tHESHIGE GpEtdtion key is
pressed. The bias cyrgeglt can begngreas%%or_reduged in a7nonste manner according to the
magnitude of the Sighal voftags >Thefetore*® P 3ighal E&v baSHiziehty outhét tirough preventing
unnecessary. power cgp&gmp@%rl.t %%SA SR ific cgﬁgitﬁggfig%a@él %frtp% etlgau%sﬂrp}iltte_rﬁ%3 is exemplary

described with referencé to FIG. 2. The signal génerating unit 11 outputs the signal voltage
corresponding 1o the apgrationkeypet-showndn thefigure. The signalyoliage is; amplified to a certain

level in an amplifier 131 in the biasing voltage generating unit 13; rectified and converted into a direct
voltagerectifier 132 in the biasing voltage

With the transmitter 1 configured as above, upon a
plurality of operation keys being pressed, a larger signal
veoltage corresponding thereto is provided, compared with that
in the case where the single operation key is presszed. The bias
current can be increased or reduced in a nonstep manner
accerding to the magnitude of the signal voltage. Therefore,
a light signal can be efficiently output through preventing

unnecessary power consumption,

E specific circuit configuration of the transmitter 1 is
exemplary described with reference to FIG. 2. The signal
generating unit 11 outputs the signal voltage corresponding to
the operation key not shown in the figure. The signal voltage
is: amplified to a certain level in an ampliifier 131 in the
biasing veltage generating unit 13; rectified and converted
into a direct voltage in a rectifier 132 in the biasing voltage

generatingunit 13; adjusted tobe at a certain level in avoltage



generating unit 13; adjusted to be at a certain level in a voltage amplifier 133 in the biasing voltage
" generating unit 13; and then is output. The direct voltage is superimposed on the voltage of the input
signal in the signal/voltage mixing unit 12 and then fed to an OP amplifier 142, which is a component
of the voltage-current conversion unit 14. The OP amplifier 142 adjusts the received input voltage
obtained by superimposing the biasing voltage on the input signal voltage to be at a certain level and
then outputs the resultant voltage to be fed to a gate terminal of a FET 141. In the FET 141, a current
corresponding to the voltage received through the gate terminal flows between the drain and the
source. Accordingty, 1ars LED tibd , ihieh isyawcampere nt=ofthedight signal tédhsmitting unit 15,
connected to a drain terminal of the FET changes its luminance according to the driving current flowing
in accordant@withitheretpived Voitage. recTHepaforg swith aslapgeriinpae signal the<LED is driven
with a driving current in which a larger bias current is superimposed on a signal current. With a smaller
input signalthe R4S cuifréiteto be Superihipdsed is Bmaliei" Thi € theaBigsitiifrétit stiderimposed on
the driving current is variable based on the number of si%ngls to be trapsmitted. Accordéngly,

unnecessary HoWEt corRtmBlion &airbe fe@fibad, T 187 142, which 1§ a Componen

of the veltage-current conversion unit 14.

The OP amplifier 142 adjusts the received input voltage
obtained by superimposing the biasing voltage on the input
signal voltage to be at a certain level and then outputs the
resultant voltage to be fed to a gate terminal of a FET 141.
In the FET 141, a current corresponding to the voltage received
through the gate terminal flows between the drain and the

Sourca.

Accordingly, an LED 151, which is a component of the 1ight
gignal transmitting unit 15, connected to a drain terminal of
the FET changes its luminance according to the driving current

flowing in accordance with the received veltage.

Therefore, with a larger input signal, the LED is driven
with a driving current in which a larger bias current is
superimposed on a signal current. With a smaller input signal,
the bias current to be superimposed is smaller., Thus, the bias

current superimposed on the driving current is variable based

10



NeXt, another exemplary embodiment of an infrared transmitter according to the present invention is
" described below with reference to a block diagram of FIG. 3. In FIG. 3, this transmitter 1-a includes: a
signal generating unit 11-a; a signal/voltage mixing unit 12-a; a biasing voltage generating unit13-a
and the voltage-current conversion unit 14 and the light signal transmitting unit 15 having the same
configurations as those in the above described transmitter The signal generating unit 11-a includes: a
unitt generates a certain signal upon for example, an operation key not shown being pressed; and a
plurality of switching units with which the number of signals (the number of channels) transmitted at a
time is seleciedine rihessignaliveliage mixing wait 12:a superimposesca voliage butput from the
biasing voltage generating unit 13-a on a signal voltage output from the signal generating unit 11-a
and outputsitheaesakantvaltage: conFhedidsing voltage gepdrathsy unit 13-a includes: a
microcomputer that switches a bias voltage with the switching units included in the signal generating
unit 11-a and; transistors. The specific configuration of the transmitter 1-a is described below with

reference to FIG 4. The signal %\?#erating unit11-ai clucg,es thg signal gen%ratingémit and the
switching units that'$7& not SRewin frefigura” Withtheswitehinganitd the huimber of signals

transmitted at a time is switched. The switching unit is a switch and..as exemplary.shown in FIG. 4, the
signal gener’“a‘tf:r‘lrésﬁﬁﬁﬂ;sﬁ-ra ﬁ‘l%ﬁ?&éjg Pv%(;,\{’sevif%: %es .%G.B,Sa Switch A and a sw(lastch B. The biasing

voltage generafing unit 13-a jncludes: amicocomputer 133 that cutauts:a conireksignal in a switching

manner to a transistor Tr 131 and a transistor Tr 132 with the switching units included in the signal
generating unit 11a;andqthe-ransistors ¥1.13dAnd T¥:132:n which-aperatiansithergetare turned on

or off in accordance with the control signal output from the microcomputer 133. The transistors Tr 131
and Tr 132 eaghdrave; adaseyterminal into. ivhich-the edntreksignaldidmdheymierogbmputer 133 is fed,;
a collector terminal to which a resistance element is connected; and an emitter terminal grounded.

unitl3-a; and the voltage-current conversion unit 14 and the

light signal transmitting unit 15 having the sane

configurations as those in the above described transmitter 1.

The signal generating unit 1l-a includes: a unit that generates

a certain signal upon for exanmple, an operation key not shown

being pressed; and a plurality of switching units with which

the number of signals (the number of channels) transmitted at

a time is selected.

The signal/voltage mixing unit 12-a superimposes &
voltage output from the biasing voltage generating unit 1i3-a
on a signal voltage output from the signal generating unit 1i-a

and outputs the resultant voltage.

The biasing voltage generating unit 13-a includes: a

microcomputer that switches a bias voltage with the switching

11



FIG. 4(b) is a chart depicting a relationship between operations of the switches A and B serving as the
~ switchingun and operations of the Tr 131 and the Tr 132. As shown in FIG. 4(b), the microcomputer
133 outputs the control signal so that the Tr 131 and the Tr 132 are turned on under a transmission
OFF state, i.e., with both of the switches A and B turned off. For example, for a single channel
transmission, the switch A is on and the switch B is off. Here, the microcomputer 133 stops the
transmission of the control signal to the Tr 131 so that the Tr 131 is off while the Tr 132 is on. For a
two channel transmission (both switches A and B are on), the microcomputer 133 stops the
transmission:of+4ke toatratisignahtahendiathalr Z3hand d1:132:0ffr 11 -Switching the Tr 131 and the
Tr 133 on and off with the microcomputer 133 changes the voltage dividing ratio of a power voltage
VCC. More specifitalythrough an operation of the switching units included in the signal generating
unit 11-a, the number of resistances RI, R2, R3, and R4 dividing the power voltage VCC changes
stepwise. Therefore, the biasing voltage, which is the divided voltage superimposed on a plus terminal
of the OP amplifier 141 via a resistance R5 is switched@é‘%\ a stepwise manner. Next, a relationship

between the numbertt tHRRTHIESONENEMTElS AntftheBias Bhrrent it e infrared Franismitter

according to he preseqtinyention s deseribed FlG -3 denjcts a/glauensiip between ag LED driving
current and aeblas current'in tﬁe infrare ?ransmltter according to the present invention capable of

transmitting gignals, of twg chapoels {ach.and Beh)ata ine, n; A% SHOWR 18:116. s Mpon

transmitting only a single channel (Ach) , the biasing current value is Il equivalent to 50 % of the
maximum valyewof the driving-Lurent ascording to gwsignal frarmersingle channgl Meanwhile, upon
tranmitting two channels (A h and Bch) at a time, because the bias current is provided in the above
described atrasgementradfas.yvoliage 12 is:prdvided eguivalentito 58 %waotthiesmaximom value of the
driving current for signals of the two channels. As described above, with the infrared transmitter
according tosthetpriesegt unit is a switch and, as exemplary shown in FIG. 4,

the signal generating unit 1i-a includes two switches i.e., a

switeh A and a switch B,

The biasing voltage generating unit 13-z includes: a
microcomputer 133 that outputs a contrel signal in a switching
manner o a transistor Tr 131 and a transistor Tr 132 with the
switching units included in the signal generating unlt ll-a;
and the transistors Tr 131 and Tr 132 in which operations thereol
are turned on or off in accordance with the contrel signal ocutput
from the microcomputer 133. The transistors Tr 131 and Tr 132
each have: a base terminal into which the control signal from
the microcomputer 133 is fed; a collector terminal to which a
registance elément is connected; and an emitter terminal

grounaed.

12



invention, the LED 151 can be controlled with: a small bias current when the number of transmitting
channels is small; and a large biasing current when the number of transmitting channels is large. Thus,
.an unnecessary consumption of power can be prevented. INDUSTRIAL APPLICABILITY The
present invention can be applied in a simultaneous interpretation system in which a single infrared
transmitter transmits voices as a result of translating a voice into a plurality of languages. CLAIMS 1.
An infrared transmitter that transmits a signal by changing a luminance of an infrared emitting LED, the
infrared transmitter comprising: a transmission signal generating unit;
FIG. 4{b) is a chart depicting a relationship between

operations of the switches A and B serving as the switching units,

and operations of the Tr 131 and the Tr 132. Asg shown in FIG.

4({b), the microcomputer 133 ocutputs the control signal so that

the Tr 131 and the Tr 132 are turned on under a transmission

OFF state, i.e., with both of the switches A and B turned off.

For example, for a single channel transmission, the
switch A is on and the switch B is off. Here, the microcompuier
133 stops the transmission of the contrel signal to the Tr 131
g0 that the Tr 131 is off while the Tr 132 is on. For a two
channel transmission (both switches A and B are onj), the
microcomputer 133 stops the transmissicn of the control signal

Lo turn both Tr 131 and Tr 132 0££.

Switching the Tr 131 and the Tr 133 on and off with the
microcomputer 133 changes the voltage dividing ratio of a power
voltage VCC., More specifically, through an operation of the
switching unite inciuded in the signal generating unit 1il-a,
the number of resistances Rl, R2, R3, and R4 dividing the power
voltage VCC changes stepwise., Therefore, the biasing voltage,
which is the divided wvoltage superimposed on a plus terminal
of the OP amplifier 141 via a resistance RO is switched in a

stepwlse manner.

13



a biasing voltage generating unit that generates a biasing voltage changed according to a magnitude
of a transmission signal, a signal/voltage mixing unit that mixes the transmission signal and the
biasing voltage; and a voltage-current conversion unit that converts a voltage into a current,
wherein the LED is driven by the current obtained by converting a composite voltage of the
biasing voltage that changes according to the magnitude of the transmission signal and the
transmission signal with the voltage-current conversion unit. 2. An infrared transmitter that transmits a
signal through changing a luminance of an infrared emitting LED, the infrared transmitter comprising: a
transmission signal generating unit; a switching unit that switches number of channels of a
transmission signal,

Next, a relationship between the number of transmission

channels and the bias current in the infrared transmitter

according to the present invention is described. ¥FIG, Sdepicts
a relationship between an LED driving current and a bias current
in the infrared transmitter according to the present invention
capable of transmitting signals of two channels {Ach and Bchj

.
at a time.

As shown in FIG. 5, upon transmittiing only a single channel
(Ach), the bilasing current wvalue is I; egulvalent to 50 % of
the maximum value of the driving currehnt according to a signal
from the single channel. Meanwhile, upon transmitting two
channels (Ach and Bchl) at a time, because the bilas current is
provided in the above described arrangement, & bias. wvoltage I
isprovidedeguivalent to 50 % of the maximum velue of the driving
current for signals of the two channels. As described above,
with the infrared transmitter according to the present
inventicn, the LED 151 can be controlled with: a small bias
current when the number of transmitting channels is small; and
a Llargeblasing current when the number of transmitiing channels
is large. Thus, an unnecessary consumption of power can be

prevented,

14



a biasing voltage generating unit that generates a biasing voltage according to a magnitude of a

" transmission signal based on the number of channels of the transmission signal; a signal/voltage
mixing unit that mixes the transmission signal and the biasing voltage; and a voltage-current
conversion unit that converts a voltage into a current, wherein the LED is driven with the current
obtained by conversion in the voltage-current conversion unit. 3.The infrared transmitter according to
claim 1, wherein the biasing voltage generating unit includes: a detecting unit that detects
the magnitude of the transmission signal; and a voltage generating unit that generates a bias
voltage based ondthermagnitedecizhe iransmission signal, and

The present invention can be applied in a simultansous
interpretation system in which a single infrared transmitter
rransmits voices as a result of translating a voice into a

plurality of languages.
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the biasing voltage generating unit automatically increases or reduces the biasing voltage in a nonstep
manner according to the magnitude of the transmission signal.

CLAIMS

1. An infrared transmitter that transmits a signal by
changing a luminance of an infrared emitting LED, the infrared
transmitter comprising:

a transmisgion signal generating unit;

a biasing voltage generating unit that generates a
biésing voltage changed according to a magnitude of a
transmission signal;

a signal/voltage mixing unit that mixes the transmission
signal and the biasing veltage;

and a voltage-current conversion unit that converts a
voltage into a current, wherein

the LED is driven by the current obtained by converting
a composite voltage of the biasing voltage that changes
according to the magnitude of the transmission signal and the

transmission signal with the voltage-current conversion unit.

2. An infrared transmitter that transmits a signal through
changing a luminance of an infrared emitting LED, the infrared
transmitter comprising:

a transmission signal generating unit;

a switching unit that switches number of channels of a

transmission signal;

16



a biasing voltage generating unit that generates a
piasing voltage according to a magnitude of a transmission
'signal based on the number of channels of the transmission
signal;

a signal/voltage mixing unit that mixes the transmission
signal and the bilasing voltage;

and a voltage-current conversion unit that converts a
voltage into a current, wherein

the LED is driven with the current obtained by conversion

in the voltage-current conversion unit.

3. The infrared transmitter according to claim 1, wherein
the biasing voltage generating unit includes:
a detecting unit that detects the magnitude of the
transmission signal;
- and a voltage generating unit that generates a bias
voltage based on the magnitude of the transmission signal, and
the biasing voltage generating unit automatically
increases or reduces the biasing voltage in a nonstep manner

according to the magnitude of the transmission signal.
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