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(54) Method of driving LED chips of different specifications

(57) A method of driving LED chips, wherein the LED
chips have different specifications, includes the steps of:
A. defining a plurality of setting currents; B. connecting
a LED chip (60); C. selecting one of the setting currents
which matches a rated current of the LED chip (60); and
D. providing power with the selected setting current to
the LED chip (60). Whereby, the method could be applied
to drive LED chips of several different specifications.
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Description

BACKGROUND OF THE INVENTION

1. Technical Field

[0001] The present invention relates generally to driv-
ing LED, and more particularly to a method of driving
LED chips of different specifications.

2. Description of Related Art

[0002] Typically, a LED illuminating device includes a
LED chip and a driving apparatus, wherein the driving
apparatus provides power to drive the LED chip. There
are various types of LED chips in the current market, and
LED chips of different specifications may individually
have different rated voltages and rated currents. Con-
ventionally, a driving apparatus merely fits one specific
specification, and therefore could drive only one type of
LED chips. Thus, since there are many types of LED
chips having different specifications, the inventory pres-
sure of driving apparatuses is high. And given that man-
ufacturers have to produce driving apparatuses to drive
each type of LED chips, the quantities of each type of
driving apparatuses is limited, and therefore the price
and the manufacturing cost is hardly lowered. If a method
of driving LED chips of different specifications can be
provided, the inventory pressure and the manufacturing
cost of driving apparatuses will be effectively reduced.

BRIEF SUMMARY OF THE INVENTION

[0003] In view of the above, the primary objective of
the present invention is to provide a method of driving
LED chips, wherein the LED chips have different speci-
fications.
[0004] The present invention provides a method of
supplying a method of driving LED chips, wherein the
LED chips have different specifications, which include
the steps of: A. defining a plurality of setting currents; B.
connecting a LED chip; C. selecting one of the setting
currents which matches a rated current of the LED chip;
and D. providing power with the selected setting current
to the LED chip.
[0005] Whereby, the method of driving LED chips could
be applied to drive LED chips of different specifications,
which effectively improves the inconvenience of the con-
ventional driving apparatus that it could be only compat-
ible with LED chips of one specific specification.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0006] The present invention will be best understood
by referring to the following detailed description of some
illustrative embodiments in conjunction with the accom-
panying drawings, in which

FIG. 1 is a block diagram of the driving apparatus of
a first preferred embodiment of the present invention;
FIG. 2 is a flow chart of the first preferred embodi-
ment of the present invention;
FIG. 3 is a diagram, showing the output character-
istics of the first preferred embodiment of the present
invention;
FIG. 4 is a flow chart of a second preferred embod-
iment of the present invention; and
FIG.5 is a diagram, showing the output characteris-
tics of the second preferred embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0007] A driving apparatus 1 for driving LED (light emit-
ting diode) chips of different specifications of a first em-
bodiment of the present invention is shown in FIG. 1,
which includes a driving unit 10, a voltage measuring unit
20, a processing unit 30, and a control unit 40.
[0008] The driving unit 10 electrically connects a power
source 50 to a LED chip 60, wherein the driving unit 10
receives power from the power source 50, and outputs
a driving voltage and a driving current to the LED chip
60. The driving unit 10 is controllable to change the driv-
ing voltage and the driving current. In practice, the design
of the driving unit 10 could be based on PWM, half-bridge,
buck, or boost circuits.
[0009] The voltage measuring unit 20 is electrically
connected to the driving unit 10 to measure the driving
voltage outputted to the LED chip 60 from the driving unit
10. The processing unit 30 is electrically connected to
the voltage measuring unit 20, and the processing unit
30 is electrically connected to the driving unit 10 through
the control unit 40. In the first preferred embodiment, the
processing unit 30 has a memory.
[0010] Whereby, the aforementioned driving appara-
tus 1 could be used to apply a method of driving LED
chips of different specifications. Here are 5 LED chips
with different specifications for explanation purpose,
which respectively have a rated voltage and a rated cur-
rent of 45V/500mA, 38V/700mA, 34V/900mA,
20V/1500mA, and 14V/1400mA, and any one of said
LED chips could be connected to the driving unit 10 to
be the LED chip 60.
[0011] Before performing the method, a voltage of
each said LED chips is measured first while they are op-
erating with a testing current, wherein the testing current
is lower than rated currents of all the LED chips, and the
testing current is a constant current. It may get a voltage
when said LED chip is operating with the testing current,
and this voltage is defined as a reference voltage, and
the reference voltages of said LED chips are different
from each other.
[0012] As shown in FIG. 2, the method of driving the
LED chips includes the following steps:

A. Create a database in the memory of the process-
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ing unit 30 in advance, in which the reference volt-
ages and current parameters of said LED chips are
stored, wherein each reference voltage relates to
one of the current parameters. With one of the cur-
rent parameters, the processing unit 30 controls the
control unit 40 to transmit a current control signal to
the driving unit 10 accordingly. The driving current
outputted by the driving unit 10 could be maintained
as a specific setting current in this way. Whereby, a
plurality of different setting currents could be defined
in the driving apparatus 1 in advance, and each set-
ting current corresponds to one of the reference volt-
age. The setting currents match the rated currents
of said LED chips.
B. Connect a LED chip 60, which is one of said five
LED chips as described above, to the driving unit 10.
C. Select one of the setting currents in the database,
and the selected setting current matches the rated
current of the LED chip 60. In the first preferred em-
bodiment, the processing unit 30 transmits the cur-
rent control signal through the control unit 40 to con-
trol the driving unit 10 to output the driving current
as the testing current to the LED chip 60, and the
processing unit 30 measures a voltage through the
voltage measuring unit 20 at the same time. After
that, the measured voltage is compared to the ref-
erence voltages in the database to determine which
reference voltage matches the measured voltage.
The current parameter which relates to the matched
reference voltage is then obtained, and therefore the
corresponding setting current is selected.
D. The processing unit 30 controls the control unit
40 according to the current parameter obtained in
the step C to transmit the corresponding current con-
trol signal to the driving unit 10, and the driving unit
10 maintains the driving current as the selected set-
ting current according to the current control signal.
Whereby, the LED chip 60 is powered with its rated
current. The driving unit 10 regulates the driving volt-
age automatically depending on the electronic prop-
erties of the LED chip 60, and therefore the power
provided to the LED chip 60 could successfully fit its
specification. As shown in FIG. 3, the driving appa-
ratus 1 is able to provide the driving current and the
driving voltage which fit the specification of each said
LED chips.

[0013] With the aforementioned method, when the
LED chip 60 is connected to the driving apparatus 1, the
rated current of the LED chip 60 could be automatically
detected, and therefore the driving apparatus 1 could pro-
vide the power which meets the requirement of the LED
chip 60. In other words, the driving apparatus 1 could
deal with LED chips of different specifications.
[0014] In the aforementioned embodiment, each set-
ting current corresponds to a reference voltage, and in
order to further compatible with even more types of LED
chips, each setting current corresponds to a reference

voltage segment in a second preferred embodiment of
the present invention.
[0015] The flow chart of the second preferred embod-
iment of the present invention shown in FIG. 4 has rough-
ly the same steps with the first embodiment, and the dif-
ferences are described as followings.
[0016] In the step A, a plurality of reference voltage
segments and a plurality of current parameters are de-
fined in the database in advance, wherein each reference
voltage segment relates to one of the current parameters.
Whereby, the driving apparatus 1 has a plurality of dif-
ferent setting currents, and each setting current corre-
sponds to one of the reference voltage segments.
[0017] In the step C, the driving unit 10 is controlled to
output the testing current to the LED chip 60, and the
voltage of the LED chip 60 is measured at the same time.
When the measured voltage falls in one of the reference
voltage segments, the current parameter which relates
to that reference voltage segment is obtained from the
database, and therefore the corresponding setting cur-
rent is then selected.
[0018] After that, the driving unit 10 is controlled to out-
put the driving current as the selected setting current,
which equals the rated current of the LED chip 60. The
driving unit 10 automatically regulates the driving voltage
depending on the electronic properties of the LED chip
60, and therefore the power provided to the LED chip 60
could successfully fit its specification.
[0019] In the second preferred embodiment, an output
curve of the driving apparatus 1 is shown in FIG. 5. For
any LED chip, as long as its rated current matches the
five currents in FIG. 5 while its rated voltage falls in the
corresponding reference voltage segment, such LED
chip could be powered by the driving apparatus 1. There-
fore, the driving apparatus 1 could be applied to drive
more types of LED chips, not just the 5 LED chips pro-
vided in the first embodiment.
[0020] Besides, in the second preferred embodiment,
zero voltage is included in one of the reference voltage
segments in the database. In other words, even if the
driving voltage is measured as zero in the step C, there
is still a corresponding setting current. Whereby, once
the LED chip 60 is short, the driving current could be
effectively restricted from damaging the driving unit 10.
[0021] In another embodiment, the control unit 40
transmits a voltage restriction signal to the driving unit
10 when the driving voltage measured by the voltage
measuring unit 20 is higher than an upper limit voltage
in the step D. After the driving unit 10 receives the voltage
restriction signal, the driving voltage outputted to the LED
chip 60 is maintained as the upper limit voltage. Whereby,
the driving voltage outputted to the driving unit 10
wouldn’t be too high to damage the LED chip 60 or the
driving unit 10.
[0022] In the aforementioned first and second embod-
iments, the reference voltages, the current parameters,
and the reference voltage segments in the database are
stored in the memory of the processing unit 30 in the step
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A. In practice, the processing unit 30 could be a compa-
rator circuit too. In such case, the reference voltage or
reference voltage segment which corresponds to the
driving voltage is determined by the comparator circuit
in the step C. The comparator circuit outputs the corre-
sponding voltage to the control unit, and the control unit
transmits the corresponding current control signal to the
driving unit 10 according to the received voltage. As a
result, the corresponding setting current is selected.
[0023] With the method of driving the LED chips pro-
vided in the present invention, the driving apparatus 1 is
able to drive the LED chips of different specifications,
and is not limited for any specific one type of the LED
chips. As a result, the inconvenience of the conventional
driving apparatus, i.e., it could only drive the LED chip of
one specific specification, is effectively improved.
[0024] It must be pointed out that the embodiments
described above are only some preferred embodiments
of the present invention. All equivalent structures and
methods which employ the concepts disclosed in this
specification and the appended claims should fall within
the scope of the present invention.

Claims

1. A method of driving LED chips, wherein the LED
chips have different specifications, comprising the
steps of:

A. defining a plurality of setting currents;
B. connecting a LED chip (60);
C. selecting one of the setting currents which
matches a rated current of the LED chip (60);
and
D. providing power with the selected setting cur-
rent to the LED chip (60).

2. The method of claim 1, wherein each setting current
relates to a reference voltage; the step of selecting
one of the setting currents includes providing the
LED chip (60) with a testing current, which is a con-
stant current, measuring a voltage of the LED chip
(60) while it is operating with the testing current, and
selecting one of the setting currents according to the
reference voltage which matches the measured volt-
age.

3. The method of claim 1, wherein each setting current
relates to a reference voltage segment; the step of
selecting one of the setting currents includes provid-
ing the LED with a testing current, which is a constant
current, measuring a voltage of the LED chip (60)
while it is operating with the testing current, and se-
lecting one of the setting currents according to the
reference voltage segment in which the measured
voltage falls.

4. The method of claim 2, wherein the testing current
is lower than any one of the setting currents.

5. The method of claim 3, wherein the testing current
is lower than any one of the setting currents.

6. The method of claim 3, wherein zero voltage is in-
cluded in one of the reference voltage segments.

7. The method of claim 1, further comprising the step
of maintaining a voltage of the power provided to the
LED chip (60) as an upper limit voltage when the
voltage of the power is measured higher than the
upper limit voltage in the step D.
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