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ABSTRACT

An optical space communication reception circuit receives a

signal in sWitched-over communication speed modes and
under settings corresponding to the communication speed
modes. Receiver sensitivity in the respective communication
speed modes is set in advance such that maximum commu
nicable distances in the communication speed modes are

substantially equal. By this, it becomes possible, for example,

(21) Appl. No.:

12/129,493

in optical space transmission such as infrared communication
and the like to enhance a false operation prevention charac

(22) Filed:

May 29, 2008

mum communicable distances.

teristic against disturbance noise, Without decreasing maxi
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OPTICAL SPACE COMMUNICATION

RECEPTION CIRCUIT, OPTICAL SPACE
COMMUNICATION DEVICE, OPTICAL
SPACE COMMUNICATION SYSTEM, AND
ELECTRONIC DEVICE

second ampli?er (Amp 2) 602 for amplifying the voltage
signal outputted from the ?rst ampli?er 601; a hysteresis
comparator circuit 603 for comparing a voltage signalampiout
outputted from the second ampli?er 602 with a threshold
value and then outputting a pulse signalcomp out; a one shot

pulse generation circuit (One_shot) 604 for outputting a pulse

[0001] This Nonprovisional application claims priority
under 35 U.S.C. § ll9(a) on Patent Application No. ?led in
Japan on May 31, 2007, the entire contents of which are

hereby incorporated by reference.

signalos out based on the pulse signalcomp out outputted from
the hysteresis comparator circuit 603; an inverter 605 for

inverting and outputting the pulse signalos out outputted from
the one shot pulse generation circuit 604; and a signal output

terminal RX for outputting the pulse signal outputted from

FIELD OF THE INVENTION

the inverter 605.
[0009] That is to say, the infrared communication transmis

[0002] The present invention relates to an optical space
communication reception circuit, an optical space communi

sion reception device 501A inputs a pulse signal (electric
signal) carrying transmission data outputted from the trans

cation device, an optical space communication system, and an
electronic device, and more particularly relates to art of
reducing in?uence of disturbance noise in infrared commu
nication.

mission signal output terminal TXD of the communication
controller 502A which is provided at the signal input terminal
TX, and transmits it, by the transmission circuit 650, as a light
signal to the infrared communication device 500B. Besides,
the infrared communication transmission reception device
501A receives the light signal transmitted from the infrared
communication device 500B, and outputs, from the signal
output terminal RX to a received signal input terminal RXD
of the transmission controller 502A, a pulse signal, the signal
converted at the reception circuit 600 and carrying the
received data (electric signal). By this, the infrared commu

BACKGROUND OF THE INVENTION

[0003] Optical space communication has become common
due to adoption of infrared communication in portable
phones or the like in recent years. The optical space commu
nication is described below with reference to an embodiment

in accordance with IrDA, a general code and standard for the
infrared communication.
[0004] FIG. 13 is a diagram schematically showing a con
?guration of a general infrared communication system. FIG.

[0005] The infrared communication device 500A is an
electronic device such as, for example, a portable phone, a
game console, and the like, that includes an infrared commu

nication device 500A can perform infrared communication
with the infrared communication device 500B.
[0010] The infrared communication device 500B has an
identical con?guration as the infrared communication device
500A. That is to say, the transmission reception device 501B
has an identical con?guration as the infrared communication
transmission reception device 501A while the communica
tion controller 502B has an identical con?guration as the
communication controller 502A. For easy explanation, the

nication function of exchanging data by the infrared signals.

infrared communication transmission reception device 501A

The infrared communication device 500A includes: an infra

is referred to as a Device A and the infrared communication
transmission reception device 501B is referred to as a Device
B

13 shows a con?guration where an infrared communication

devices 500A and 500B exchange an infrared signal (a light
signal) with each other in optical space communication.

red communication transmission reception device 501A that
transmits data to the infrared communication device 500B or
receives data therefrom; and a communication controller
502A that controls a transmission and reception state of the
infrared communication transmission device 501A. The rest

parts of the infrared communication device 500A, which are
omitted in FIG. 13, are also included in general conventional

con?gurations.
[0006] FIG. 14 is a block diagram of a circuit, showing an
internal con?guration of the infrared communication trans
mission reception device 501A. As shown in FIG. 14, the
infrared communication transmission reception device 501A
includes a transmission circuit 650 for transmitting a light

signal and a reception circuit 600 for receiving a light signal.
[0007]

The transmission circuit 650 includes a light emit

[0011]

Here, a maximum communicable distance between

the Device A and B is determined by a relation between a

transmission output (transmission intensity) and receiver sen
sitivity of the Device A and B. The following description ?rst
deals with the transmission output and the receiver sensitivity,
and then deals with the maximum communicable distance.
[0012] In order to maintain maximum communicable dis
tances, the IrDA sets, as shown in table 1, a code and standard
for the transmission output between the infrared communi
cation transmission reception devices while setting, as shown
in FIG. 2, a code and standard of the receiver sensitivity

between the infrared communication transmission reception
devices.

ting diode (LED) for outputting the light signal, a signal input
terminal TX for receiving a pulse signal, a control logic
circuit (Cnt_logic) 651 for outputting a control signal based

on the pulse signal inputted from the signal input terminal
TX, and a driver 652 for operating the light emitting diode
LED based on the control signal outputted from the control

logic circuit 651.
[0008] A reception circuit 600 includes: a photo diode (PD)
for outputting the received light signal as a current signal; a

?rst ampli?er (Amp 1) 601 for converting, into a voltage
signal, the current signal outputted from the photo diode; a

TABLE 1

Electricity
Communication

Consumption

speed

Option

Minimum

Value

Maximum

115 kbps or
Below

Standard Power
Low Power

40 mW/sr
3.6 mW/sr

500 mW/sr
500 mW/sr

Above 115 kbps

Standard Speed
Low Speed

100 mW/sr
9 mW/sr

500 mW/sr
500 mW/sr

Value
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MODE. By this, the communication speed mode is set up,
with frequency characteristics of the second ampli?er 602

TABLE 2

being switched over. Thus, the circuit condition is set up for

Electricity
Communication

Consumption

speed

Option

115 kbps or

Standard

Below

Power

Above 115 kbps

Low Power
Standard

Minimum

Maximum

Value

Value

4 uW/cm2

500 mW/cm2

9 uW/cm2
10 uW/cm2

500 mW/cm2
500 mW/cm2

Speed
Low Speed

22.5 uW/cm2 500 mW/cm2

[0013] FIG. 15 shows an exemplary combination between
transmission output and receiver sensitivity of an infrared
communication transmission device. HS stands for a high

speed (here, the high speed is set above 115 kbps); LS stands
for a low speed (here, the low speed is set below or equal to
1 15 kbps); SP stands for a standard power, LP stands for a low
power; TX stands for a transmission side; and RX stands for
a reception side.

[0014] For example, Type 1 of the exemplary combinations
supports two communication speeds (high speed and low
speed). Of a case of the high speed communication, a mini
mum value of the transmission output (100 mW/sr) and a

minimum value of the receiver sensitivity (10 uW/cm2) are
set. Also, of a case of low speed communication, a minimum

value of the transmission output (40 mW/sr) and a minimum
value of the receiver sensitivity (4 uW/cm2) are set. As
described above, each of the exemplary combinations com
plies with the lrDA code and standard by maintaining an
minimum output value and a minimum receiver sensitivity
described in the column “Minimum Output Value or Mini
mum Receiver Sensitivity.

[0015] Here, the infrared communication transmission
reception device, which supports the plurality of communi
cation speeds, is provided with switching means for optimiz
ing a communication speed mode for the respective commu
nication speeds. The Device A and B shown in FIG. 13
include a mode switch terminal MODE for switching over the

communication speed modes, and the communication speed

the respective communication speed modes in the reception
circuit 600.
[0019] FIG. 17 is a block diagram of an equivalent circuit,

showing another con?guration of the reception circuit 600
provided with the switching means.
[0020] As shown in FIG. 17, a reception circuit 600
includes, in addition to the con?guration shown in FIG. 16, an

automatic gain control circuit (AGC) 611 for automatically
controlling gains of a ?rst ampli?er 601 and a second ampli
?er 602 according to a voltage signalamp out outputted from
the second ampli?er 602.
[0021] By this, the reception circuit 600 sets communica

tion speed mode by switching over frequency characteristics
of the second ampli?er 602. Also, the reception circuit 600
sets a circuit condition more suitably for the respective com

munication speed mode by switching over gains of the ?rst
ampli?er 601 and the second ampli?er 602.
[0022] Besides, FIG. 18 shows relations between gains and
frequency characteristics in the reception circuits 600 as
shown in FIGS. 16 and 17, which switch over the communi
cation speed modes. The vertical axis shows relative ampli
tude (gain) and the horizontal axis shows a frequency (HZ).
Besides, a bold line shows the LS mode, a continuous line
shows the HS mode, and a dashed line shows the disturbance

noise generated outside of the reception circuit 600.
[0023] With reference to the examples of the lrDA code and
standard, it is described that high gains are set in a relatively
low frequency range in a communication speed mode less
than or equal to the communication speed of 115 kbps (here
after, referred to as an LS mode), as FIG. 18 shows. On the

other hand, low gains are set in a relatively high frequency
range in the communication speed mode greater than the
communication speed of 1 15 kbps (hereafter, referred to as an
HS mode). In detail, gains as large as 0.4 times than gains in
the LS mode are set in the HS mode. This is because receiver

sensitivity as large as 0.4 times than receiver sensitivity in the

modes are switched by control signals outputted from control

LS mode is set up as a standard value, as Table 2 shows.

signal output terminals MODE of the communication con
trollers 502A and 502B.

[0024] Therefore, the reception circuit 600 has the commu
nication speed modes of the HS mode and the LS mode. The
communication speed mode is set up, as the receiver sensi

[0016] Besides, particularly, the reception circuit 600
including the infrared communication transmission reception
device signi?cantly changes its capability according to a set

tivity adjusted to the HS mode and the receiver sensitivity
adjusted to the LS mode, which are shown in FIG. 18, are

ting condition; therefore, a circuit condition requires to be set

switched over alternately by controlling signals inputted in

up for respective communication speed modes. Thus, with

the mode switch terminal MODE.

reference to FIGS. 16 to 18, the following description
explains a con?guration of the reception circuit 600, which
sets up the circuit condition for the respective communication
speed modes, and with a function of the con?guration.
[0017] FIG. 16 is a block diagram of an equivalent circuit,
showing a con?guration of a reception circuit 600 provided
with the switching means. FIG. 16 omits a circuit disposed
downstream to a hysteresis comparator circuit 603 while
showing a voltage output terminal VO connected to an output
side of the hysteresis comparator 603. That is to say, the
voltage output terminal V0 is connected to an input side of a
one shot pulse generation circuit 604 shown in FIG. 14.

[0018]

In the reception circuit 600, a control signal output

ted from a communication controller 502A (communication
controller 502B) connected to the reception circuit is trans
mitted to a second ampli?er 602 via a mode switch terminal

[0025]

Then, the following description deals with a maxi

mum communicable distance between the infrared commu

nication transmission reception devices, with reference to the
various types of infrared communication transmission recep
tion devices shown in FIG. 15.

[0026]

For example, with reference to FIG. 13, it is found

that in a case of two-way communication, the maximum
communicable distance between the Devices A and B is
determined by a shorter maximum communicable distance

between (i) the distance determined by the transmission out
put of the DeviceA and the receiver sensitivity of the Device
B and (ii) the distance determined by the transmission output
of the Device B and the receiver sensitivity of the Device A.

For simplicity, the following description deals with one-way
communication in which signals are transmitted from the
Device A and received by the Device B.

