DESCRIPTION
INFRARED TRANSMITTER

TECENICAL FIELD
The present inventicn relates to an infrared transmitter
using an infrared-smititing diode and capable of improving powsar

consumption efficiency.

BECEKGROUND ART

Infrared transmitters includs a light-emitting diode
{hereinafter, referred to as an "LED®) that emits an infrared
ray, and uses 2 light modulation method in which a luminance

of the LED 1= changsd according to a2 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 methed 1s implemented by converting a transmissicon
signal toan electrical current and using the electrical current
as the driving current. Here, without a bias current eguivalent
to, or higher than 50 % of the maximum amplitude level of the
transmission signal, applied to the LED, a changes in the
electrical current into which the transmission

converted is saturated to hamper the approprilate modulation.
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A relationship between a b.:}.as current for an LED and a
maximum amplitude level of a transmitting silgnal is described
with reference to drawings. In FIGE. & and 7, the longitudinal
axis represents a driving c:'qmem: for an LED corrssponding to
an amplitude level of a transmiiting signal, while the

horizontal axis represents tim

[
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FIG. & depicts a relationship between a driving current
and a kbias current valve for an LED in an infrared transmitter
that includes two channels (Zch and Bch) and transmits a signal
of only a2 single channel at a time. Ag shown in FIE. &, in the
infrared transmititer that transmits a signsl of only‘a gingle
channel st a time, I, sguivalent to, or higher than 50 % of a
driving current maximum value corraesponding to a transmission
signal ¢f a singile channel is set as the bizs current value,
Thus, even in an infrared transmitter including a plurality of
channals, if a2 signal of & single channel is transmitted at a
time, the driving current thereof ls 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 bias current

valus,

FIG. 7 depicts a relationship between a LED driving



surrent and 3 bias current in an infrared transmitter capakle

of transmitiing signals of the twe channels (Ach and Bgch)l at.
a time.

Es shown in FIG. 7, intransmitting signals of two channels
at z time, the transmission signals ars superimposed to maks
amplitude larger and, zccordingly, the amplitude of the driving
current becomes larger than that in the case of the single
channel transmission. Therefore, a bhias-current value I2
equivalent to, or higher than 50 % of the maximum value of the
driving current becomes larger. The infrared transmitter
capable of transmitting signéas ¢f two channels at a time has
the bias current value I2 set as described above even upon singls
channel transmission. Therefore, a larger current compared
with that in the éase with I1 (FIG. 6} is consumed, which leads

to an unnecassary use of a driving source of the transmittsr.

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

{see, for axample, Patent Document 1.
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employs a light modulation method in which a driving current



Eor an LED ig changed to keep an output level of a transmitiing
signal constant and improve freguency characteriestics, 8Still,
the infrared transmitisr cannct changs a bizs current according

to an output level of a transmission signal.

[Patent Document 1] Japanese Patent Application

Publication No., 362-176225

DISCLOSURE OF INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

In the field of infrared transmitters, no infrared
transmitter is known in which a2 blas current value for an LED
ig variable., The blag-current values havs been s&t to & value
sguivalent to, or higher than 50 % of the mazimum valiue of a
current regquired for driving an 1ED 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
obiect of the present invention is to provide an infrared
transmitter in which 2 bias current is chanced bazed on 2 signal

level of a transmission signal so that power i1s not consumed

more than necessary to offer high power efficiency.

MEANS FOR ZOLVING PROBLEM



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 signel gensrating unit; & biasing voltagse
generating unit that generates a biasing veltage according o
a magnitude of 2 transmission signal; a signal/voltage mixing
unit thet mixes the transalssion signal and the biasing voltags:
and & voltage-current conversion unlt that converts a voltage
into a current. The LED is driven by the current chtained

through the conversion in the voltage-current conversicn unit.

Further the prasent invention relates to an infrared
transmitter that transmits a signal by changing a luminance of
an infrared emitting LED. The infrared transmitter incliudes:

s transmission signal generating unit; a switching unit that

switeohes number of channels of & transmission slgnal; & blasing

according to a magnitude of 2 transmission signal based on the
number ¢f channels of the transmission signal; a signal/voltage
mixing unit that mixes the transmission signal and the bilasing
voltage; and a veltage—current conversion unit that converts
2 voltage into a current. The LED is driven by the current
obtained by the conversion in the voltage-current conversion

unit.




The bizasing voiltage generating unit may incrsass or
raduce the blasing voltage in a nongtep manner aceording to the

magnitude of the transmission signal.

EFFECTS ©
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THE INVENTION

<

{ith the present invention, the blas current for driving

>

the LED can be lncreased or reduced according o the nunber of
signals transmitted at a time. Thus, the infrared transmiiter

with highly improved power sfficiency can be obtained.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a functicnal block diagram of an embodiment of
an infrarad transmitter according to the present inventlon.

FIG. 2 is a circulit diagram of an exeﬁplary circuit
structure that the lnifrared transmitter includes.

FiG. 3 ig a functional blockdiaegram of another embodiment
of the infrared Ttransmitter according to the present invention.

FIG., 4 is a circuit diagram bf an exemplary clrcuit
structure that the infrared transmitier includes.

PIG. 5 is a waveform diagram depicting a relationship

between a transmitting signal and a bias current in the infrared



between a transmitting signal and a bias current in a
conventional infrarsed transmitter.

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 LETTERI OR NUMERALS

1 transmitter

11 signzal generating unit

12 ignal/voltage mizxing unit

13 biesing veltage generating unit
14 voltage~current conversion unit
15 light signal transmitting unit

BEST MODE(8) FOR CARRYING OQOUT .THE INVENTION
An embodiment of an infrared transmitter according to the
present invention ils described below with refzrence to some

drawings.

- FIG. 1 is & block diegram of an exemplary structure of
the infrarved transmitter according to the prasent invention.
Tn PIG. 1, this fransmitter 1 includes: a signal generating unit

b - -

1; a sigaal/voltage mixing unit 12; z bilasing voltage

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



a light sigonal transmitting unit 15, The signal generationunit
11 generztes a certain signal voltage upon an operation kev not
shown in the figure being pressed. For example, 3 certain sine
signal for identifyving the pressed operation key is generated.
The signal/voltage mixing unit 12¢ superimposes & signal

veltage output £rom the signal generating unit 11 on a voltags
output from the bias veltage generating unit 13; and outputs

the resultanit voltage,

The bilasing voltage generating unit 13 amplifies and
rectifies the signal voltage cutput £xrom the signal generating
unit 11, amplifiss the voltage to a certain level, and then
outputs the voltage. With a higher input signal level, & larger

voltage correspondlng theretso is ocutput te be fed to the

signal/voltage mixing unit 12.

The veltage~current conversion unit 14 converits the
voltage received f£rom the signal/voltage mixing unit 12 into

a current, and uses, for example, a MOS-FET as & main elemant

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

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



The current cutput from the voltage-current conversion
unit 14 correspends to the voltage obtained by superimposing
the output voltage from the blasing voltage generating unit 13
on the signal veltage. Thus, the LED can be driven with the

bias current corresponding to a magnitude of the input signal,

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

unnecessary power consumption.

A 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 operzition key not shown in the figure. The signzl voltags
P . g d g
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s: amplified to a certain level in an amplifier 131 in the
blasing veltage generating unit 13; rectified and converted

into a direct voltage in & rectifier 132 in the biasing woltage

generatingunit 13; adjusted tobe at & certain level in a voltage



amplifier 133 in the biasing voliage generating unit 135 and
tb;er:: is ouiput. The direct voltage is superimposed on the

voltage of the input signal in the signal/voltage mixing unit
12 and then fed to an OF amplifier 142, which is a compenent

of the wvoltage-current conversion unit 14,

The OP ampliifier 142 adjusts the received input voltage
obtained by superimposing the bilasing wvoltage on the input
signal voliags to be at a certain level and then outputs the
resultant voltage to be fed to a2 gate terminal of a FET 141,
In the FET 141, a current corresponding to the voltage recelived
through the gate terminal flows between the drain and the

sourcse.,

Aocordingly, an LED 151, which is a component of the Light
zignal transmitting unit 15, connected to a drain terminal of
tha FET changes its luminance according o the driving current

flowing in accordance with the recelived voltage.

Therefore, with a larger input signal, the LED is driven
with a driving current in which a larger bias current ig
superimposed on a signal current. With a smallsr input signal,

the bilas current to be superimpossed 1s smaller. Thus, the bias

current superimposed on the driving current is variable hased
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on the number of signals to be transmitted. &accordingly,

unnecessary power consumption can be reduced.

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 uniﬁ 1i~3;
a signal/voltage mixing unit 12-a; a blasing voltage generating
unitl3-a; and the voltage~current conversion unit 14 and the

"

light signai rransmitting unit 15 having the same

configurations as those in the above dascribed transmitter 1.
The signal generating unit 1i-a includes: 2 unit that generates
a certain signal uypon 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 selected.

The signal/voltage mixing unit 12-a superimposes a
voltage output from the blasing voltage generating unit 13-a
on a signal voltage output from the signal generating unit 1i-a

and outputs the resultant voltage.

The blasing voltage generating unit 13~z includes: a

microcomputer that switches a bias voltage with the switching

i1



units included in the signal generating unit 1il-a and;

transistors.

The speclfic configuration of the transmitter 1~z is

described below with reference to FIG. 4. The signal generating

i

unit 1l-a includes the signal generating unit and the switching

b

units that are not shown 1n the figure. With the switchingunits,
the number of signals transmitted at 3 time ls switched. The

P AP &)

switching unit is a switch and, as exemplary shown in FIG. 4,

the signal genesrating unit 1l-z includes two switches i.e., a

switch A and a switch B,

The biasing wvolitage genesrating unit 13-z includes: a
microcomputer 133 that ocutputs a control signal in a switching
manner To a transistor Tr 131 and a transistor Tr 132 with ths
switching units included in the signal ¢generating unit 1l-a;
and the transistors Tr 131 and Tr 132 in which operations theracf
are turned on or off in accordance with the control signal output
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 cellector terminal to which a
resgistance elément is connectad; and an emitter terminal

groundsad.
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FIGE. 4(bj is =a chart depicting & relationship between
oparations of the switches 2 and B serving as the switching units,
and operations ¢f the Tr 1231 and the Tr 132. As shown in FIG.
4 (b}, the microconputer 133 outputs the contrel signal so that
the Tr 131 and the Tr 132 are turned on under a transmission

OFF state, i.2., with both of the switches A and B turned off.

For example, for a single channel transmigsion, the
sawitch A is on and the switch 8 1a 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
charnel transmission (both switches A and B are on), the
microcomputer 133 stops the transmission of-the contrel signal

to turn both Tr 131 and Tr 132 off.

Switching the Tr 131 and the Tr 133 on and off with the
microcomputer 133 changes the voltage dividing ratio ¢f a power
voltage VCC., More specifically, through an operation of the
gwitching units included in the signal generating unit 1i-a,
the number of resistances R1l, R2Z, R3, and R{ dividing the power
voltage VCC changes stepwise. Therefore, the biasing voltage,
which is the divided voltage superimposed on a plus terminal
of the O° amplifier 141 via & resistance RS is switched in a

stepwise manner.
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Next, a relationship between the nunber of transmission

channels and the bias current in the infrared transmitter

i

according to the present invention is described. FIG. Sdepicts
a relatlonship between an LED driving current and a bias current

in the infrared transmitter according to the present inventicon

capable of transmitting signals of two channels {(Ach and Bch)

As shown in FIG. 5, upon transmitiing enly a single channel
{Ach), the biasing current value is I equivalent to 30 & of
the maximum value of the driving current according to a signal
from the single channel. Meanwhile, upcon transmitting two
channals {Ach and Behl at a time, because the bias current is

provided in the above described arrangement, a bias. voltage I;

H

isprovidedequivalent to 50 % of the maximum value of the driving

¥

current for signals of the two channels. As described above,
with the infrared transmitter according to the present

invention, the LED 181 can be controlled with: & smell bilas
current when the number of transmitting channels is small; and
a large biasing current when the number of fransn&ttimg channels
is large, Thus, an urinecessary consumption of powsr can be

prevented.

it



INDUSTRIAL AFPLICABILITY

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

plurality cof languages,
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CLAXIMS

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:

a switching unit that switches number of channels of a
transmission signal;

a plasing voltage generating unit that generates z
bilasing voltage according to a magnitude of a transmission
signal based on the number of channels of the transmission
signal;

a signal/vcltage mixing unit that mixes the transmission
signal and the blasing voltage:

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

the LED is driven by the current obtained by conversion

in the voltage-current conversion unit.
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TNFPRARED TRANSMITTER

C ABSTRACT

An infrared transmitter is obtained that transmits a
signal by changing a luminance of an infrared emitting LED, the
infrared transmitter including: a Eféﬁsmissiom signal
generating unit; a biasing voltage generating unit that
' gensrates a biasing voltage according to a magnitude of a
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, in which the LED is driven_by the current obtained
by the coﬁversion in the veltage-current conversion unit, so

that power consumption efficiency can be improved.

Fig. 1
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