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(54) Current-regulated light emitting device for vehicle use

(57) A current-reglated light emitting device for vehi-
cle use includes a light emitting unit (1) and a current
limiting unit (2). The current limiting unit (2) includes first
and second switches (Q1, Q2) and first and second bias
units. The first switch (Q1) is for making and breaking an
electrical circuit between the light emitting unit (1) and
an electric power source (4). The first bias unit is for caus-

ing the first switch (Q1) to conduct so as to activate the
light emitting unit (1) when the first bias unit receives a
drive voltage (V1) from the electric power source (4). The
second bias unit is for causing the second switch (Q2)
to conduct when amount of current flowing through the
first switch (Q1) exceeds a predetermined threshold,
thereby turning off the first switch (Q1) to interrupt current
flow through the light emitting unit (1).
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Description

[0001] The invention relates to a light emitting device,
more particularly to a current-regulated light emitting de-
vice for vehicle use.
[0002] Generally, a vehicle uses its battery to provide
electric power for vehicle lights. Since battery voltage
cannot be maintained at a constant level, battery power
must undergo voltage stabilization and current rectifica-
tion before it is supplied to the vehicle lights.
[0003] Referring to Figure 1, a conventional voltage-
stabilized light emitting device for vehicle use is shown
to be adapted for electrical connection to an electric pow-
er source 61 of a vehicle, and includes a rectifier 62 adapt-
ed for electrical connection to the electric power source
61, a surge suppressor 63, a light emitting unit 64, and
a voltage regulating unit 65 interconnecting the light emit-
ting unit 64 and the rectifier 62. The light emitting unit 64
includes a plurality of light emitting components (D) and
a plurality of current limiting resistors (R1). The light emit-
ting components (D) are connected in series-pairs, and
all of the series-pairs of the light emitting components
(D) are then connected in parallel. The voltage regulating
unit 65 includes a voltage stabilizing integrated circuit
(IC), two resistors (R2), and a capacitor (C) . The voltage
regulating unit 65 serves to stabilize a drive voltage from
the electric power source 61 before supplying the same
to the light emitting unit 64.
[0004] When the electric power source 61 is unstable
such that the drive voltage therefrom fluctuates, the volt-
age regulating unit 65 will operate to adjust the drive volt-
age to an appropriate value and to supply a stable current
for the light emitting unit 64. In view of the need for con-
tinuous operation of the voltage regulating unit 65, the
operating temperature thereof will increase, and pro-
longed operation at high temperatures affects operating
stability and service life of the voltage regulating unit 65.
[0005] Therefore, the object of the present invention
is to provide a highly stable current-regulated light emit-
ting device for vehicle use with a switching design that
permits components thereof to operate at a lower oper-
ating temperature.
[0006] Accordingly, a current-regulated light emitting
device for vehicle use of the present invention comprises
a light emitting unit and a current limiting unit.
[0007] The light emitting device includes at least one
light emitting module that has a light emitting component.
The current limiting unit includes a first switch, a first bias
unit, a second switch and a second bias unit.
[0008] The first switch is adapted for making and
breaking an electrical circuit between the light emitting
unit and the electric power source. The first bias unit is
connected electrically to the first switch, is adapted to be
connected electrically to the electric power source, and
causes the first switch to conduct such that the first switch
makes the electrical circuit between the light emitting unit
and the electric power source when the electric power
source provides the drive voltage to the first bias unit,

thereby resulting in current flow from the electric power
source through the light emitting unit and the first switch
to activate the light emitting unit. The second switch is
connected electrically to the first switch. The second bias
unit is connected electrically to the first and second
switches, and causes the second switch to conduct when
amount of current flowing through the first switch exceeds
a predetermined threshold. Conduction of the second
switch forces the first switch to turn off so as to break the
electrical circuit between the light emitting unit and the
electric power source, thereby interrupting the current
flow through the light emitting unit.
[0009] Other features and advantages of the present
invention will become apparent in the following detailed
description of the preferred embodiment with reference
to the accompanying drawings, of which:

Figure 1 is a schematic circuit diagram of a conven-
tional, voltage-stabilized light emitting device for ve-
hicle use;
Figure 2 is a functional block diagram of the preferred
embodiment of a current-regulated light emitting de-
vice according to the present invention; and
Figure 3 is a schematic circuit diagram of the pre-
ferred embodiment.

[0010] Referring to Figures 2 and 3, the preferred em-
bodiment of a current-regulated light emitting device for
vehicle use according to the present invention is shown
to be adapted for electrical connection to an electric pow-
er source 4 and a brake device 5 of a vehicle. The electric
power source 4 is operable to output a drive voltage (V1),
and the brake device 5 is operable to output a braking
voltage (V2). The current-regulated light emitting device
comprises a light emitting unit 1, a current limiting unit 2,
and a brightness increasing unit 3.
[0011] The light emitting unit 1 is used as a vehicle
light for illumination, is adapted for electrical connection
to the electric power source 4 and the brake device 5,
and includes a plurality of light emitting modules 11 con-
nected in parallel, and three protective components 12.
Each light emitting module 11 includes a first light emitting
component (D1), a second light emitting component (D2),
and a pair of current limiting resistors (R). It is noted that,
in practice, the number of the light emitting components
of each light emitting module 11 is not limited to two. The
current limiting resistors (R) of each light emitting module
11 are connected in parallel, and the parallel-connected
current limiting resistors (R) are connected in series be-
tween the respective first light emitting component (D1)
and the protective components 12.
[0012] In this embodiment, each of the protective com-
ponents 12 is an ordinary diode, e.g., 1N4007. One of
the protective components 12 has an anode connected
to the electric power source 4 and a cathode connected
to the light emitting modules 11. Another of the protective
components 12 has an anode connected to the brake
device 5 and a cathode connected to the light emitting
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modules 11. The last of the protective components 12
has an anode connected to the brake device 5 and a
cathode connected to the brightness increasing unit 3.
The protective components 12 are used to protect the
device of this invention from damage due to reverse po-
larity connection with the electric power source 4.
[0013] The current limiting unit 2 includes a first switch
(Q1), a second switch (Q2), a pair of first resistors (R10)
that serve as a second bias unit, second and third resis-
tors (R20, R30) that form a voltage divider of a first bias
unit, and a first capacitor (C1).
[0014] In this embodiment, the first switch (Q1) is a n-
channel depletion-type metal-oxide-semiconductor field-
effect transistor (MOSFET). In practice, other compo-
nents that can serve the same function may be used.
The first switch (Q1) has a first control end (G), a first
input end (D), and a first output end (S). The first control
end (G) is the gate and is connected electrically to the
first bias unit. The first input end (D) is the drain and is
connected electrically to the cathodes of the second light
emitting components (D2) of the light emitting modules
11 of the light emitting unit 1. The first output end (S) is
the source and is connected electrically to the first resis-
tors (R10) of the second bias unit. The first switch (Q1)
must be capable of bearing a voltage, which has a value
larger than the drive voltage (V1), between the first input
end (D) and the first output end (S).
[0015] In this embodiment, the second switch (Q2) is
a npn-type bipolar junction transistor (BJT) that has a
second control end (B) connected electrically to the first
output end (D) and the first resistors (R10) of the second
bias unit, a second input end (C) connected electrically
to the first control end (G) and the first bias unit, and a
second output end (E) that is grounded. The second con-
trol end (B) is the base of the bipolar junction transistor,
the second input end (C) is the collector, and the second
output end (E) is the emitter. In practice, a MOSFET may
be used for the second switch (Q2) in other embodiments
of this invention. However, since the conduction voltage
required by the npn-type bipolar junction transistor is
smaller than that of the MOSFET, which has a benefit of
reducing power loss attributed to the first resistors (R10),
the npn-type bipolar junction transistor is used for the
second switch (Q2) in the preferred embodiment of this
invention.
[0016] The first resistors (R10) of the second bias unit
are connected in parallel, are connected electrically at
one end to the first output end (S) and the second control
end (B), and are further connected electrically at another
end to the second output end (E), which is grounded.
The second resistor (R20) of the voltage divider of the
first bias unit is connected electrically at one end to the
electric power source 4 via one of the protective compo-
nents 12 and to the brake device 5 via another of the
protective components 12. The second resistor (R20) is
further connected electrically in series at another end to
one end of the third resistor (R30). The first control end
(G) and the second input end (C) are connected electri-

cally to a junction of the second and third resistors (R20,
R30). The third resistor (R30) is further connected elec-
trically at another end to the second output end (E), which
is grounded. The first capacitor (C1) is shunted to the
third resistor (R30) for noise filtering.
[0017] The brightness increasing unit 3 is connected
electrically to the brake device 5 and the current limiting
unit 2, and includes fourth and fifth resistors (R4, R5) that
form a voltage divider of a third bias unit, a second ca-
pacitor (C2), a plurality of coupling resistors (R6), and a
third switch (Q3).
[0018] The fourth resistor (R4) is connected electrically
at one end to the brake device 5 via one of the protective
components 12, and is further connected electrically at
the other end to the fifth resistor (R5) and the second
capacitor (C2). The fifth resistor (R5) is connected in par-
allel to the second capacitor (C2), and the fifth resistor
(R5) and the second capacitor (C2) are grounded at one
end. The coupling resistors (R6) are connected in paral-
lel, and the parallel-connected coupling resistors (R6)
are connected electrically at one end to the first output
end (S) and the second control end (B), and are further
connected electrically at another end to the third switch
(Q3). In this embodiment, the third switch (Q3) is a n-
channel depletion-type MOSFET, and has a third control
end (G) connected electrically to a junction of the fourth
and fifth resistors (R4, R5), a third input end (D) connect-
ed electrically to the coupling resistors (R6), and a third
output end (S) connected electrically to the second output
end (E), which is grounded. The third control end (G) is
the gate, the third input end (D) is the drain, and the third
output end (S) is the source of the MOSFET.
[0019] In operation, when the electric power source 4
provides the drive voltage (V1) to the voltage divider of
the first bias unit, a voltage sufficient to cause the first
switch (Q1) to conduct will be present at the first control
end (G), such that the first switch (Q1) makes an electrical
circuit between the light emitting unit 1 and the electric
power source 4 to result in current flow from the electric
power source 4 through the current limiting resistors (R),
the first and second light emitting components (D1, D2),
the first switch (Q1), and the first resistors (R10) of the
second bias unit, thereby activating the first and second
light emitting components (D1, D2) of the light emitting
modules 11 of the light emitting unit 1 to emit light.
[0020] When the drive voltage (V1) fluctuates such that
the amount of current flowing through the first switch (Q1)
exceeds a predetermined threshold, the voltage across
the first resistors (R10) reaches 0. 7 volt, which is suffi-
cient to cause the second switch (Q2) conduct. Conduc-
tion of the second switch (Q2) forces the first switch (Q1)
to turn off so as to break the electrical circuit between
the light emitting unit 1 and the electric power source 4,
thereby interrupting the current flow through the light
emitting unit 1 so as to deactivate the first and second
light emitting components (D1, D2) of the light emitting
modules 11 of the light emitting unit 1.
[0021] When the current flow through the light emitting
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unit 1 is interrupted, the voltage at the second control
end (B) will become lower than the conduction voltage
required by the second switch (Q2), thereby turning off
the second switch (Q2) so that the voltage at the first
control end (G) is once again sufficient to cause the first
switch (Q1) to conduct. When the first switch (Q1) con-
ducts, the electrical circuit between the light emitting unit
1 and the electric power source 4 is made so that the first
and second light emitting components (D1, D2) of the
light emitting modules 11 of the light emitting unit 1 are
activated to emit light once more. Therefore, due to al-
ternating switching of the first and second switches (Q1,
Q2), the amount of current flowing through the light emit-
ting modules 11 of the light emitting unit 1 can be regu-
lated.
[0022] In this embodiment, when the brake of the ve-
hicle is operated, the brake device 5 outputs the braking
voltage (V2) that is received by the third bias unit. The
braking voltage (V2) is divided by the fourth and fifth re-
sistors (R4, R5) of the voltage divider of the third bias
unit such that the voltage at the third control end (G) is
sufficient to cause the third switch (Q3) to conduct. When
the third switch (Q3) conducts, the coupling resistors (R6)
are connected in parallel to the first resistors (R10) to
result in a lower equivalent resistance. As a result, a larg-
er amount of electric current is required to flow through
the first output end (S) before the second switch (Q2)
conducts. In other words, by connecting the coupling re-
sistors (R6) in parallel to the first resistors (R10), the pre-
determined threshold is reconfigured so as to allow a
larger amount of current to flow through the light emitting
unit 1 and the first switch (Q1) before the second switch
(Q2) conducts. The larger amount of current flowing
through the first and second light emitting components
(D1, D2) results in increased brightness in the light emit-
ted thereby. Therefore, when the brake is operated, the
brightness increasing unit 3 enables the first and second
light emitting components (D1, D2) to emit brighter light
for good braking warning indication.
[0023] In sum, when electric current not exceeding the
predetermined threshold flows through the first and sec-
ond light emitting components (D1, D2) of the light emit-
ting modules 11 of the light emitting unit 1, the first switch
(Q1) conducts while the second switch (Q2) is turned off.
On the other hand, when electric current exceeding the
predetermined threshold flows through the first and sec-
ond light emitting components (D1, D2), the second
switch (Q2) conducts so as to turn off the first switch (Q1),
thereby interrupting current flow through the light emitting
unit 1. Through alternating switching of the first and sec-
ond switches (Q1, Q2), the electric current flowing
through the light emitting unit 1 can be regulated even
when the drive voltage (V1) of the electric power source
4 is unstable and fluctuates wildly. The switching design
employed in the present invention can prevent compo-
nents thereof from operating continuously to prevent
overheating. That is, the components of the present in-
vention are permitted to operate at a lower operating tem-

perature to result in advantages of higher stability and a
longer service life.
[0024] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0025] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0026] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.
[0027] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. A current-regulated light emitting device for vehicle
use, said current-regulated light emitting device be-
ing adapted to receive a drive voltage (V1) from an
electric power source (4) and being characterized
by:

a light emitting unit (1) including at least one light
emitting module (11) that has a light emitting
component (D1, D2); and
a current limiting unit (2) including

a first switch (Q1) adapted for making and
breaking an electrical circuit between said
light emitting unit (1) and the electric power
source (4),
a first bias unit connected electrically to said
first switch (Q1), adapted to be connected
electrically to the electric power source (4),
and causing said first switch (Q1) to conduct
such that said first switch (Q1) makes the
electrical circuit between said light emitting
unit (1) and the electric power source (4)
when the electric power source (4) provides
the drive voltage (V1) to said first bias unit,
thereby resulting in current flow from the
electric power source (4) through said light
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emitting unit (1) and said first switch (Q1) to
activate said light emitting unit (1),
a second switch (Q2) connected electrically
to said first switch (Q1), and
a second bias unit connected electrically to
said first and second switches (Q1, Q2), and
causing said second switch (Q2) to conduct
when amount of current flowing through
said first switch (Q1) exceeds a predeter-
mined threshold, wherein conduction of
said second switch (Q2) forces said first
switch (Q1) to turn off so as to break the
electrical circuit between said light emitting
unit (1) and the electric power source (4),
thereby interrupting the current flow through
said light emitting unit (1).

2. The current-regulated light emitting device as
claimed in claim 1, characterized in that:

said first switch (Q1) has a first control end (G)
connected electrically to said first bias unit, a
first input end (D) connected electrically to said
light emitting unit (1), and a first output end (S)
connected electrically to said second bias unit;
and
said second switch (Q2) has a second control
end (B) connected electrically to said first output
end (S) and said second bias unit, a second input
end (C) connected electrically to said first control
end (G) and said first bias unit, and a second
output end (E) connected electrically to said sec-
ond bias unit.

3. The current-regulated light emitting device as
claimed in claim 2, characterized in that said first
switch (Q1) is a metal-oxide-semiconductor field-ef-
fect transistor with a gate serving as said first control
end (G), a drain serving as said first input end (D),
and a source serving as said first output end (S).

4. The current-regulated light emitting device as
claimed in claims 2 or 3, characterized in that said
second switch (Q2) is a bipolar junction transistor
with a base serving as said second control end (B),
a collector serving as said second input end (C), and
an emitter serving as said second output end (E).

5. The current-regulated light emitting device as
claimed in claims 2, 3 or 4, characterized in that:

said second bias unit includes a first resistor
(R10) connected electrically at one end to said
first output end (S) and said second control end
(B) and further connected electrically at another
end to said second output end (E), and
said first bias unit includes a voltage divider con-
nected electrically to said second output end (E)

and adapted to be connected electrically to the
electric power source (4), said voltage divider
including series-connected second and third re-
sistors (R20, R30), said first control end (G) and
said second input end (C) being connected elec-
trically to a junction of said second and third re-
sistors (R20, R30).

6. The current-regulated light emitting device as
claimed in claim 5, further characterized by a bright-
ness increasing unit (3) that includes a coupling re-
sistor (R6) connected electrically to said current lim-
iting unit (2), a third switch (Q3) connected electri-
callytosaidcoupling resistor (R6), and third bias unit
connected electrically to said third switch (Q3) and
adapted to receive a braking voltage (V2),

said coupling resistor (R6) being connected
electrically at one end to said first output end (S)
and said second control end (B), and being fur-
ther connected electrically at another end to said
third switch (Q3),
said third switch (Q3) having a third control end
(G) connected electrically to said third bias unit,
a third input end (D) connected electrically to
said coupling resistor (R6), and a third output
end (S) connected electrically to said second
output end (E),
said third bias unit causing said third switch (Q3)
to conduct when the braking voltage (V2) is pro-
vided to said third bias unit such that said third
switch (Q3) connects said coupling resistor (R6)
in parallel to said first resistor (R10), thereby
reconfiguring the predetermined threshold so as
to allow a larger amount of current to flow
through said light emitting unit (1) and said first
switch (Q1) before said second switch (Q2) con-
ducts.

7. The current-regulated light emitting device as
claimed in any one of the preceding claims, charac-
terized in that said light emitting module (11) further
has a current limiting resistor (R) adapted for con-
necting electrically said light emitting component
(D1, D2) to the electric power source (4).
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