BACKLI GHT CONTROL APPARATUS FOR KEYBOARD BACKGROUND OF THE INVENﬂQU%ﬁDj?'?P?

Technical Field of the Invention 5 The present invention relgﬁ@s :
generally to an inprovenent on a backlight control apparatus desi o]
control the activation of a backlight which provides illum nation from

behi nd, for exanple, a keyboard used in portable information terninal

devi ces or portable tel ephones. 10 2 Baclgqr_ound Art Fig. 4 is a block
di agram whi ch shows a conventional backlight control device comonly used
in portable tel ephones. The backlight control device includes a control

circuit 3 designed to _keep a backlight 2 turn on once one of push buttons
on 15 a keyboard 1 %@%@N&&QEMTU&F%@YBWt ness

| evel . Specifically, the backlight 2 is kept turned on even if the anbient
bri ghtness level is enough to visually perceive characters printed on the

push Dot Lort. BRaR N S PRBRACRT] TS oY 512720, batlery
arto 1t s anof e HRical ¥98K 8F ch BYIaY 0 L o0 To. provi de a back | ght
xanpl e, onl y uhon e PieseBE ihkBhach Raakes Beherally Rolaw i Went &, |
percei ve char agteicklightréaittréDNappabatitd Hesigned to control the activation of a
backlight which provides illumination from behind, for example, a

keyboard used in portable information terminal devices or portable
telephones.
10 2 Background Art
Fig. 4 is a block diagram Whi::h shows a conventional backlight
control device commonly used in portable telephones.
The backlight control device includes a control circuit 3
designed to keep a backlight 2 turn on once one of push buttons on
15 a keyboard 1 is depressed regardless of the ambient brightness
level. Specifically, the backlight 2 is kept turned on evc;n if the
ambient brightness level is enough to visually perceive characters
printed on the push bottoms, thereby consuming the electrical
energy in a storage battery 4 undesirably.
20 SUMMARY OF THE INVENTION
It is therefore a principal object of the present invention to
avoid the disadvantages of the prior art.
It is another object of the present invention to provide a
backlight control device designed to activate a backlight for a
25 keyboard, for example, only when the ambient brightness level is

insufficient to visually perceive characters printed on push buttons



-2 - disposed on the keyboard. According to one aspect of the present
i nvention, there is provided a backlight control apparatus for cont
a backllght whi ch provides illumnation frombehind a s
board on which a plurality of operation switches are
a casing having a switch- arrayed surface on which the { '
are arrayed; an opening fornmed in said casi whi ch hag..a—~eept h dlnen5|on
substantial ly perpendicular to the swtch- afrayed surface; a photosensor
di sposed within said casing at a base of the opening, to detect a

brightness |level of |ight entering said opening; and 10 a control
circuit that clispesed omrthedkeyhoart. the backl i ght according to the
brightness |evel of the |ight detected sai d phot osensor. The control

circuit conpares widfCemHng, toyAnAaspacivel the prrsent dRveRidone there st he
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i nvention to tlkghtsaaﬁsﬁﬁdﬁ@a% @%ﬂiel?%e%ﬁﬁoﬁ%o&f@'a@i@h' &hitbH circuit
under standi ng only. 20 In the drawmmngs: Fig. 1 is a block diagram

which shows a thriktdtrols astivatioappfitieé Backdipditdadtbrdeng fte thieebeightness
I nvention; Fig. 2 is a perspective view which shows a portable wreless
level of the light detected by the photosensor.

In the preferred mode of the invention, the switch operation
10 board is mounted in a casing. The casing has formed therein an
opening through which the light surrounding the switch operation
board enters the photosensor. )
The control circuit compares with the brightness level of the
light detected by the photosensor with a given level. If it is
15 determined that the brightness level is higher than the given level,
the control circuit keeps the backlight turned off.
BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be understood more fully from the
detailed description given hereinbelow and from the accompanying
20 drawings of the preferred embodiment of the invention, which,
however, should not be taken to limit the invention to the specific
embodiment but are for explanation and understanding only.
In the drawings:
Fig. 1 is a block diagram which shows a backlight control
25 apparatus according to the present invention;

Fig. 2 is a perspective view which shows a portable wireless
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-3 - tel ephone equi pped wth the backlight control apparatus in Fig. 1;

- Fig. 3(a) is a front view which shows another portable wireless tel ephone
equi pped with the backlight control apparatus in Fig. 1; Fig. 3(b) is an
dllustration which shows a backlight disposed on 5 a circuit board in the

tel'ephone of Fig. 3(a); and Fig. 4 is a block di agram whi ch shows a
conventional backlight control apparatus. CRI PTI ON OF THE PREFERRED

EMBODI MENT Referring now to the drawings, particularly to Fig. 1, there is
1 0 shown a backlight control device according to the present invention

whi ch may be enpl oged in portable information term nal devices or portable
tel ephones. ThiclgpBrRegquipped: withithe daddightatdntrohappdeatus tnrifigo!1;
circuit 16, a phot og,insg@ls, grresi.stor 14, and a switching 1 5 transistor
15. The phot osensor £ Ve rd romdeviewpwhich ghows maother portable wireless .
The resistor ranslates, the current outputted fromthe photosensor 13
into the vol tiﬁ%‘gﬂﬁf’@ﬁ ?%‘fippﬁ%t Yﬂ!ﬁ‘ a&?)ﬁaic\ﬁi Q‘HETQWFPPH-F atls il dSigstler 15.
The swi tching transj [ nnect.ed 20. .at.a coll.ec t.o.the resistor
14, at a base to thg%génq)ﬁ?%%a gn W shows.#iha &bt;@lsBQﬁES Ot e
control ciscuid chcudit V64 ' : backlight 12 to control
activation thereof. The bacﬁ%ﬁﬁg%%ozicﬁgﬁgg\gﬁ%ﬁt 2_};1?1 tting di odes which

rom 2 5 behi nd a sut oh opereerouegeawHeR Mioshd ) Girivebid il batghant ©
control apparatus.
DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to the drawings, particularly to Fig. 1, there is
10 shown a backlight control device according to the present invention
which may be employed in portable information tefminal devices or
portable telephones.

The backlight control device generally includes a control

circuit 16, a photosensor 13, a resistor 14, and a switching
15 transistor 15.

The photosensor 13 converts the input light into an elecfric
current. The resistor 14 translates the current outputted from the
photosensor 13 into the voltage which is, in turn, applied to the
switching transistor 15. The switching transistor 15 is connected

20 at a collector to the resistor 14, at a base to the control circuit 16,
and at an emitter to ground. The control circuit 16 provides a
control signal to a backlight 12 to control activation thereof. The
backlight 12 includes light-emitting diodes which are energized
with power supplied from a storage battery 17 to illuminate from

25 Dbehind a switch operation board 11 for facilitating the visual
perception of characters printed on switches disposed on the



perception of characters printed on switches di sposed on the -4- switch
operation board 11. The switch operation board 11 may be a keyboard havi ng
di sposed thereon push buttons or a liquid crystal display having di sposed

t hereon force-sensitive switches or touch switches. 5 Fig. 2 shows a
portable wrel ess tel ephone equi pped with the backlight control device of
the invention. A plurality of push buttons.42 are di sposed on a front
surface of a casing 21. The backlight 12 is nounted behind the push buttons
22 in the casing 21. The casing 21 has forned in the front 1 0 surface an
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surface of a ' 5 sL ' ' ! D& | ] are,
as shown in chggb%’bglw}r%%?[l%%%\d gﬁg%%%r?ggf%@ggﬁ§§{‘ﬁ Pﬁlnﬁgté eblg Egtrléglt ers
printed on thewayshefuUttons 32. The casing 31 has fornmed therein an opening

35. The photosensor 13 is installed on a portion of the substrate 33 where
20 the light surrqugdionghbie &gsorigbllwirsless teldpharoeqagnsed wightthHeough

t he opening 35. I n operation, when one of the push buttons 22 is turned on
or backlight control device of the invention.

A plurality of push buttons 22 are disposed on a front surface
of a casing 21. The backlight 12 is mounted behind the push
buttons 22 in the casing 21. The casing 21 has formed in the front

10 surface an opening 24 through which the photosensor 13 is exposed
to the ambient light.

Figs. 3(a) and 3(b) show another portable wireless telephone
equipped with the backlight control device of the invention.

A plurality of push buttons 22 are, as shown in Fig. 3(a),

15 disposed on a front surface of a casing 31. The light-emitting
diodes of the backlight 12 are, as shown in Fig. 3(b), mounted on a
substrate 33 to illuminate characters printed on the push bﬁttons
32. The casing 31 has formed therein an opening 35. The
photosensor 13 is installed on a portion of the substrate 33 where

20 the light surrounding the casing 31 reaches the photosensor 13
through the opening 35.

In operation, when one of the push buttons 22 is turned on or
depressed, it outputs a depression indicative signal a, as shown in
Fig. 1, to the control circuit 1. The control circuit 1 is responsive

25 to the depression indicative signal a to apply the voltage to the base
of the transistor 15 so that the transistor 15 is turned on. When the



depressed, it outputs a depression indicative signal a, as showm in Fig. 1,
to the control circuit 1. The.control circuit 1 is responsive 2 5 to the
depression indicative signal a to apply the voltage to the base of the
transistor 15 so that the transistor 15 is turned on. \Wen the - 5-
transistor 15 is turned on, it will cause the voltage proportional to the
current generated in the photosensor 13 to pear at an end of the resistor
14. This voltage is inputted as a brightness’Tevel signal b to the control
circuit 16. The control circuit 16 determnes 5 whether the brightness

| evel signal b is higher than a given level or not. If it is determ ned
that the brightrassistorvbd isitguraedon.sit! wilk catisentheheoliage propoetionabes t he
control circuit 16 allows the supply of power to the backlight 12 fromthe
storage bat t erthe purEeny generated ﬂhé‘l?)mtﬁﬁmm 132to appeanati anlend iof it

is determ ned that the 1 L ghtness | evel signal b is higher than or
equal to the g ﬁe§i§§?ﬂ ,94t hﬂpﬁg H@PtegﬁtiFdPPHi ag a brightpessevelasigniaght
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power to the backlight 12 from the storage battery 17 to illuminate
the push buttons 22. Alternatively, if it is determined that the
10  brightness level signal b is higher than or equal to the given level,
then the control circuit 16 keeps the backlight 12 turned off. This
minimizes the consumption of power of the battery 17.
While the present invention has been disclosed in terms of
the preferred embodiment in order to facilitate better
15 understanding thereof, it should be appreciated that the invention
can be embodied in various ways without departing from the
principle of the invention. Therefore, the invention should be
understood to include all possible embodiments and modification to
the shown embodiménts which can be embodied without departing
20 from the principle of the invention as set forth in the appended
claims.



2 0 fromthe principle of the invention as set forthuullmﬂmﬂﬂﬂﬂ’ﬂﬁm
cl ai nms. -6 - WHAT IS CLAIMED | S: 1. Backl i ght b I for

controlling a backlight which provides illum nation f¥oni behifd & switch
operation board on which a plurality of operation switches are arrayed 5
coipri sing: a casing having a switch-arrayed surface on which the operation
switches are arrayed; an opening forned in_gaid casing which has a depth

di mensi on substantially perpendicular to the switch-arrayed surface; a

phot osensor di sposed within said casing at a base of the opening, to detect
a 10 brightness_| ey f light _entering said opening; and a control circuit
t hat controls‘XEFVDEéié;fQNﬁkpﬁgsbacklight according to the brightness |evel
of the light detected by said photosensor. 2. A backl i ght control
apparatus as set forth in claiml, wherein said control circuit 15 conpares

gi ven lovel o keahoaRbelt cetfooh APbrRREHE ekt B R RBEEE sl
determ ned to e viudd fluidiAgtibACrBhY B_HIBYEL switch operation board

5 comprising:

a photosensor that detects a brightness level of light
surrounding the switch operation board; and

a control circuit that controls activation of the backlight
according to the brightness level of the light detected by said

10 photosensor.

2. A backlight control apparatus as set forth in claim 1, wherein

the switch operation board is mounted in a casing, the casing having

formed therein an opening through which the light surrounding the
15 switch operation board enters said phatosensor.

3. A backlight control apparatus as set forth in claim 1, wherein
said control circuit compares with the brightness level of the light
detected by said photosensor with a given level and keeps the

20 backlight turned off if the brightness level is determined to be
higher than the given level.



