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(54) LED FLUORESCENT LAMP DRIVING POWER SOURCE AND LED FLUORESCENT LAMP

(57) The invention relates to the technology of sem-
iconductor lighting, and in particular, to a drive power
supply for LED incandescent lamp and a LED incandes-
cent lamp comprising the drive power supply. The drive
power supply for LED incandescent lamp according to
an embodiment of the invention comprises: an end cap,
on an outer surface of which is disposed a pair of pins,
the pair of pins being hollow and in communication with

an interior of the end cap; a base plate located in the end
cap, a pair of lead wires are disposed on one of the sur-
faces of the base plate, and each lead wire is inserted
into a corresponding pin respectively and is fixed to an
inner wall of the pin; a LED drive circuit module located
on the base plate, which is electrically connected to the
lead wires.
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Description

TECHNICAL FIELD

[0001] The invention relates to the technology of sem-
iconductor lighting, and in particular, to a drive power
supply for LED incandescent lamp and a LED incandes-
cent lamp comprising the drive power supply.

BACKGROUND

[0002] As a new type of light source, the light emitting
diode (LED) has such characteristics of energy saving,
environment friendly, long life span, small volume, etc.,
and is being widely used in various aspects of illumination
area. LED is a solid state semiconductor device which
can convert electrical energy into visible light, and a basic
structure thereof typically comprise a bracket having a
lead wire, a semiconductor die provided on the bracket,
and a packaging material which seals the die surround-
ingly (e.g., fluorescence silica gel or epoxy resin). The
above semiconductor die comprises a P-N structure, in
which when the current flows through, electrons are
pushed towards the P area, where the electrons couple
with electron holes, and then energy is emitted in the
form of photons. The length of light is determined by the
material from which the P-N structure is formed.
[0003] As compared to conventional incandescent
lamps, the LED incandescent lamp has many advantag-
es such as high optical-electrical conversion efficiency,
constant light source brightness, being non-stroboscopic
and harmful heavy metals free, etc. A typical LED incan-
descent lamp tube is composed of a tube body, an end
cap, a lamp plate and a drive power supply, wherein the
drive power supply can be placed inside the tube body
or mounted outside the tube body.
[0004] Chinese patent for invention No.
200920134372.8 discloses an incandescent lamp in
which the LED power supply is disposed outside. The
incandescent lamp comprises a LED incandescent lamp
body, to which an external LED power supply is connect-
ed. The LED power supply comprises a PCB circuit
board, an input terminal, an output terminal and a power
supply box in which the PCB circuit board is disposed,
wherein the input terminal is connected to the LED in-
candescent lamp body via the PCB circuit board and the
output terminal. The use of external power supply re-
quires a major modification to the wirings of the incan-
descent lamp, and the mounting is also inconvenient.
[0005] Chinese patent application for invention No.
201110037855.9 discloses a LED incandescent lamp
which comprises a lamp tube and end caps installed at
both ends of the lamp tube, wherein the lamp tube com-
prises a lamp plate, a plurality of LEDs arrayed on the
lamp plate, and a light output cover casing located above
the LEDs. A voltage reducing constant-current source
module for providing a constant current to the LED is
installed in the end caps, and the positive and negative

conductive terminals of the lamp plate are connected to
output terminal of the voltage reducing constant-current
source module. It is noted that, while the design of the
above LED incandescent lamp has completed dispensed
with the bounds of original incandescent lamp bases,
which is advantageous for optimizing the design of the
structure and circuit of the incandescent lamp, the com-
patibility of it with existing incandescent lamp base is not
good.

SUMMARY OF THE INVENTION

[0006] An object of the invention is to provide a drive
power supply for LED incandescent lamp, which has
such advantageous of being compact in structure and
being highly compatible with existing incandescent lamp
fittings.
[0007] The drive power supply for LED incandescent
lamp according to an embodiment of the invention com-
prises:

an end cap, on an outer surface of which is disposed
a pair of pins, the pair of pins being hollow and in
communication with an interior of the end cap;
a base plate located in the end cap, a pair of lead
wires are disposed on one of the surfaces of the base
plate, and each lead wire is inserted into a corre-
sponding pin respectively and is fixed to an inner
wall of the pin;
a LED drive circuit module located on the base plate,
which is electrically connected to the lead wires.

[0008] The drive power supply for LED incandescent
lamp according to another embodiment of the invention
comprises:

a pair of end caps, a pair of pins being disposed on
an outer surface of each end cap, the pair of pins
being hollow and in communication with an interior
of the end caps;
a pair of base plates located in corresponding end
caps respectively, a pair of lead wires are disposed
on one of the surfaces of each base plate, and each
lead wire is inserted into the pin of a corresponding
end cap respectively and is fixed to an inner wall of
the pin; and
a LED drive circuit module located on the pair of base
plates and electrically connected to the lead wires.

[0009] In the above embodiments, the LED drive circuit
module can be integrated into the end cap of a normal
incandescent lamp so that the structure is made more
compact and the compatibility with existing incandescent
lamps would also be very good.
[0010] Preferably, in the above drive power supply for
LED incandescent lamp, the base plate further comprises
an insertion needle or an insertion slot, which is disposed
on another surface opposite to said one of the surfaces
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of the base plate and is in electrical communication with
the LED drive circuit module.
[0011] Preferably, in the above drive power supply for
LED incandescent lamp, the inner wall of the pin con-
tracts inwardly so as to clamp the lead wire inside it. An
existing process of manufacturing existing incandescent
lamps can be used for realizing such a lead wire clamping
structure, thus facilitating reducing manufacture cost.
[0012] Preferably, in the above drive power supply for
LED incandescent lamp, the LED drive circuit module
comprises:

a bridge rectifying filtering unit;
a DC-DC voltage boosting conversion unit which
comprises an inductor, a switch diode, a PWM con-
troller, and a MOS transistor, wherein the inductor
and the switch diode are connected in series be-
tween the output end of the bridge rectifying filtering
unit and the positive output end of the LED drive
circuit module, a drain electrode of the MOS transis-
tor is electrically connected between the inductor and
the positive electrode of the switch diode, and a gate
electrode of the MOS transistor is electrically con-
nected to the output end of the PWM controller; and
a feedback unit comprising a crystal triode, a base
electrode of the crystal triode being electrically con-
nected to a negative output end of the LED drive
circuit module, and a collector electrode of the crystal
triode being electrically connected to a control end
of the PWM controller.

[0013] Preferably, in the above drive power supply for
LED incandescent lamp, the DC/DC converter further
comprises a capacitor electrically connected between
the control end of the PWM controller and the ground.
[0014] Preferably, in the above drive power supply for
LED incandescent lamp, the PWM controller and the
MOS transistor are integrated in the same one integrated
circuit chip.
[0015] Preferably, in the above drive power supply for
LED incandescent lamp, the PWM controller, the MOS
transistor and the crystal triode are integrated in the same
one integrated circuit chip.
[0016] Preferably, in the above drive power supply for
LED incandescent lamp, the LED drive circuit module
comprises:

a bridge rectifying filtering unit;
a DC-DC voltage reducing conversion unit which
comprises an inductor, a switch diode, a PWM con-
troller, and a MOS transistor, wherein a negative
electrode of the switch diode and a positive output
end of the LED drive circuit module are commonly
connected to an output end of the bridge rectifying
filtering unit, a drain electrode of the MOS transistor
is electrically connected to the positive electrode of
the switch diode, a gate electrode of the MOS tran-
sistor is electrically connected to the output end of

the PWM controller, and the inductor is electrically
connected between the drain electrode of the MOS
transistor and the negative output end of the LED
drive circuit module.
a feedback unit comprising a resistor, the resistor
and a control end of the PWM controller being com-
monly connected to a source electrode of the MOS
transistor.

[0017] Preferably, in the above drive power supply for
LED incandescent lamp, the LED drive circuit module
further comprises a capacitor electrically connected be-
tween the positive output end and the negative output
end.
[0018] Preferably, in the above drive power supply for
LED incandescent lamp, the PWM controller and the
MOS transistor are integrated in the same one integrated
circuit chip.
[0019] Preferably, in the above drive power supply for
LED incandescent lamp, the LED drive circuit module
comprises a bridge rectifying filtering unit and a constant
current control unit, wherein the constant current control
unit comprises an amplifier, a MOS transistor and a first
resistor, the positive output end of the bridge rectifying
filtering unit is connected to a positive output end of the
LED drive circuit module, a source electrode of the MOS
transistor is electrically connected to the negative output
end of the LED drive circuit module, a drain electrode of
the MOS transistor is electrically connected to a first input
end of the amplifier and is connected to the ground via
the first resistor, and the output end of the amplifier is
electrically connected to a gate electrode of the MOS
transistor so as to control on and off of the MOS transistor
according to a result of comparison between the voltage
on the drain electrode and a reference voltage on a sec-
ond input end of the amplifier.
[0020] Preferably, in the above drive power supply for
LED incandescent lamp, the constant current control unit
further comprises a second resistor electrically connect-
ed between the source electrode and the drain electrode
of the MOS transistor.
[0021] In the above drive power supply for LED incan-
descent lamp, the second resistor connected between
the source electrode and the drain electrode of the MOS
transistor can well function to shunt the current, which
can effectively reduce a heat emission volume of the
MOS transistor, thus increasing the current flowing
through the LED load.
[0022] Preferably, in the above drive power supply for
LED incandescent lamp, the constant current control unit
further comprises a reference voltage circuit which is
electrically connected to the second input end of the am-
plifier.
[0023] Preferably, in the above drive power supply for
LED incandescent lamp, the amplifier, the MOS transis-
tor and the reference voltage circuit are integrated in the
same one integrated circuit chip.
[0024] Preferably, the above drive power supply for
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LED incandescent lamp further comprises a filtering ca-
pacitor electrically connected between the positive out-
put end and the negative output end of the bridge recti-
fying filtering unit.
[0025] Another object of the invention is to provide a
LED incandescent lamp which has such advantageous
of being compact in structure and being highly compatible
with existing incandescent lamp fittings.
[0026] The LED incandescent lamp according to an-
other embodiment of the invention comprises:

a tube body;
a light source plate located inside the tube body and
having a plurality of LED units arranged thereon;
a pair of end caps enclosing both ends of the tube
body, a pair of pins being disposed on an outer sur-
face of each end cap, the pair of pins being hollow
and in communication with an interior of the end cap;
a pair of base plates located in corresponding end
caps respectively fixed together with the light source
plate, a pair of lead wires are disposed on one of the
surfaces of each base plate, and each lead wire is
inserted into the pin of a corresponding end cap re-
spectively and is fixed to an inner wall of the pin; and
a LED drive circuit module located on the pair of base
plates and electrically connected to the lead wires
of one of the base plates.

[0027] Preferably, in the above LED incandescent
lamp, the light source plate and the base plates are alu-
minum-based plates or double side printed circuit boards.
[0028] Preferably, in the above LED incandescent
lamp, the LED units are coupled in series, in parallel or
in a combination thereof.

DESCRIPTION OF THE DRAWINGS

[0029] The above and/or other aspects and advantag-
es of the invention will become more apparent and more
easily understood from the description below with refer-
ence to the accompanying drawings, in which identical
or similar elements are denoted by identical reference
signs.

Fig. 1 is an exploded schematic view of a drive power
supply for LED incandescent lamp according to an
embodiment of the invention.
Fig. 2A is an exploded schematic view of a variation
of the drive power supply for LED incandescent lamp
shown in Fig. 1.
Fig. 2B is an exploded schematic view of a variation
of the drive power supply for LED incandescent lamp
shown in Fig. 1.
Fig. 3 is an exploded schematic view of a drive power
supply for LED incandescent lamp according to an-
other embodiment of the invention.
Fig. 4 is an exploded schematic view of a LED in-
candescent lamp according to another embodiment

of the invention.
Fig. 5 is an exploded schematic view of a variation
of the LED incandescent lamp shown in Fig. 4.
Fig. 6 is an exploded schematic view of a LED in-
candescent lamp according to another embodiment
of the invention.
Fig. 7 is a circuit diagram of a LED drive circuit mod-
ule that can be applied to the embodiment shown in
Figs. 1 to 6.
Fig. 8 is a circuit diagram of a variation of a LED drive
circuit module shown in Fig. 7.
Fig. 9 is a circuit diagram of another LED drive circuit
module that can be applied to the embodiment
shown in Figs. 1 to 6.
Fig. 10 is a circuit diagram of a variation of a LED
drive circuit module shown in Fig. 9.
Fig. 11 is a circuit diagram of another LED drive cir-
cuit module that can be applied to the embodiment
shown in Figs. 1 to 6.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0030] It is to be noted that any feature of any of the
embodiments disclosed herein may be applied to any
other embodiment, wherever appropriate. Likewise, any
advantage of any of the embodiments may apply to the
other embodiments, and vice versa. Other objectives,
features and advantages of the enclosed embodiments
will be apparent from the following description.
[0031] In the disclosure herein, unless explicitly stated,
the term "semiconductor wafer" refers to a plurality of
independent circuits formed on semiconductor material
such as Si and GaAs, "semiconductor die" or "die" refer
to one of the independent circuits, and "packaged chip"
refers to a physical structure where the semiconductor
die or dice are packaged. In a typical physical structure,
the semiconductor die or dice are, for example, arranged
on a frame and then packaged with encapsulating ma-
terial.The term "light emitting diode unit" refers to a unit
containing electroluminescence material. Examples of
such a unit include and are not limited to P-N junction
inorganic semiconductor light emitting diode and organic
light emitting diode (OLED and polymer light emitting di-
ode (PLED)).
[0032] The P-N junction inorganic semiconductor light-
emitting diode may be taken in a wide range of structure,
for example, including light-emitting diode die and light-
emitting diode device. The term "light-emitting diode die"
refers to a semiconductor die having a P-N junction and
achieving electroluminescence, and the term "light-emit-
ting diode device" refers to a physical structure formed
by packaging the LED die or dice. In a typical physical
structure, the LED die or dice are, for example, arranged
on a frame and then packaged with encapsulating ma-
terial.
[0033] The term "wiring", "wiring pattern" and "wiring
layer" refer to conductive pattern arranged on or in iso-
lating material and used for providing electrical connec-
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tion between components, including but not limited to
trace and hole such as pad, component hole, fastening
hole and metalized hole.
[0034] It should be noted that, as used herein, the
terms "electrically connected", "electrically connecting",
"coupling" and "coupled" include a direction transmission
of electrical energy or signal between two elements (no
intermediate materials or elements therebetween that
electrically connect the two elements together), or an in-
direction transmission of electrical energy or signal be-
tween two elements via one or more other elements.
[0035] The term "driving power supply" or "LED driving
power supply" refer to an electronic controlling apparatus
connected between an external DC or AC power supply
and LED as light sources, which supplies current or volt-
age as required by LED, e.g., constant current, constant
voltage or constant power. In specific embodiments, the
driving power supply may have a modular structure, e.g.,
comprising a printed circuit board and one or more de-
vices arranged thereon and electrically connected to-
gether by means of wire. The examples of the devices
include but are not limited to LED driving controller chip,
rectifying chip, resistor, capacitor, diode, transistor and
coils.
[0036] The terms such as "including" and "comprising"
and variations thereof, as used herein, mean that it not
only includes the units and steps that are described di-
rectly and explicitly, but also includes other units and
steps that have not been described directly or explicitly.
[0037] The terms such as "first", "second", "third" and
"fourth" are merely intended for distinguishing between
individual units or values, not for representing their order
in terms of time, space or amount.
[0038] Expressions such as "object A is disposed on
a surface of object B" should be broadly interpreted as
object A being disposed directly on a surface of object B
or object A being disposed on a surface of another object
that is in contact with object B.
[0039] The embodiment of the invention will be de-
scribed below with reference to the drawings.
[0040] Fig. 1 is an exploded schematic view of a drive
power supply for LED incandescent lamp according to
an embodiment of the invention.
[0041] As shown in Fig. 1, the drive power supply 10
for LED incandescent lamp according to the present em-
bodiment comprises an end cap 110, a base plate 120
and a LED drive circuit module 130.
[0042] The end cap 110 can be of the same pattern
and specification as a normal incandescent lamp end
cap or plug. Specifically, a pair of pins 111 and 112 are
disposed on an outer surface of the end cap 110 by
means of rivet fixation, for example. The pair of pins can
serve as electrical interfaces between a lamp base and
the drive power supply for LED incandescent lamp. In
the present embodiment, the pins 111 and 112 are hollow
and in communication with an interior space of the end
cap 110.
[0043] In the assembled drive power supply 10 for LED

incandescent lamp, the base plate is located inside the
end cap 110. For example, by using the process of man-
ufacturing a normal incandescent lamp, the base plate
120 can be also fixed inside the end cap 110 at the same
time of enclosing both ends of the incandescent lamp
tube body by the end cap 110 with the aid of adhesives
such as light mud. As shown in Fig. 1, a pair of lead wires
121 and 122 are disposed on a lower surface of the base
plate 120. The pair of lead wires serve as an input end
of the LED drive circuit module 130, and are inserted into
corresponding pins 111 and 112 respectively. The inner
walls of the pins 111 and 112 contract inwardly so as to
clamp the lead wires 121 and 122, and in this way, a
fixation and electrical connection between the lead wires
and the pins are realized. For this purpose, by using an
existing device for manufacturing incandescent lamp, af-
ter the lead wires are inserted into corresponding pins,
the outer surfaces of the pins are pressed so that the
inner walls contract. In the present embodiment, the lead
wires can be hard lead wires or soft lead wires.
[0044] With reference to Fig. 1, a pair of insertion nee-
dles 123 and 124 are disposed on an upper surface of
the base plate 120. The pair of insertion needles serve
as an output end of the LED drive circuit module 130,
and are adapted to be electrically connected to LED units
of the LED incandescent lamp. Alternatively, as shown
in Fig. 2A, an insertion slot can be also disposed on the
upper surface of the base plate 120 to replace the inser-
tion needles in Fig. 1. Alternatively, the output end of the
LED drive circuit module 130 can be also in the form of
passage holes. For example, a pair of passage holes
126a and 126b are formed in the base plate 120, as
shown in Fig. 2B.
[0045] As shown in Fig. 1, the LED drive circuit module
130 is disposed on the upper surface of the base plate
120, and comprises various elements as well as wirings
for realizing electrical connection among the elements.
In the present embodiment, the input end of the LED
drive circuit module 130 is in the form of lead wires, and
the output end is in the form of insertion needles. The
circuit principle of the LED drive circuit module 130 will
be described later in detail.
[0046] Fig. 3 is an exploded schematic view of a drive
power supply for LED incandescent lamp according to
another embodiment of the invention.
[0047] In the embodiment shown in Fig. 1, the LED
drive circuit module is disposed on one base plate. Unlike
this layout, in the embodiment shown in Fig. 3, the ele-
ments of the LED drive circuit module are dispersedly
disposed on two base plates, and a further description
will be given below.
[0048] As shown in Fig. 3, the drive power supply 10
for LED incandescent lamp according to the present em-
bodiment comprises a pair of end caps 110A and 110B,
a pair of base plates 120A and 120B, and a LED drive
circuit module 130, wherein a first portion 130A (e.g., a
bridge rectifying filtering unit) and a second portion 130B
(e.g., a DC-DC converting circuit and a feedback circuit,
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etc.) of the LED drive circuit module 130 are disposed
on base plates 120A and 120B respectively. Preferably,
an electrical connection between the first portion 130A
and the second portion 130B can be realized by means
of electrical connection components (e.g., connection
lead wires or wirings formed on the light source plate)
located outside the LED drive power supply when as-
sembling the incandescent lamp.
[0049] A pair of pins 111A and 112A are disposed on
an outer surface of the end cap 110A so as to provide
electrical interfaces between the light base and the drive
power supply for LED incandescent lamp. The pins 111A
and 112A can be also hollow and in communication with
an interior space of the end cap 110A.
[0050] In the assembled drive power supply 10 for LED
incandescent lamp, the base plate is located inside the
end cap 110A. As described above, by using the process
of manufacturing a normal incandescent lamp, the base
plate 120A can be fixed inside the end cap 110A at the
same time of the assembling the incandescent lamp so
that process steps are economized. A pair of lead wires
121 A, 122A and a pair of insertion needles 123A, 124A
are disposed on the lower and upper surfaces of the base
plate 120A respectively. The lead wires 121A and 122A
can be hard lead wires or soft lead wires, and are inserted
into corresponding pins 111 A and 112A respectively and
are clamped by inner walls of the pins so that a fixation
and electrical connection between the lead wires and the
pins are realized and that the first portion 130A on the
base plate 120A can be electrically connected to an ex-
ternal power supply (e.g., 220V mains supply) via the
lead wires 121A, 122A and the pins 111 A, 112A. The
pins 123A and 124A on the upper surface of the base
plate 120A provide electrical connection interfaces with
other components (e.g., the second portion 130B) for the
first portion 130A of the LED drive circuit module. In the
present embodiment, the insertion needles can be also
replaced with an insertion slot like that shown in Fig. 2A
or passage holes like those shown in Fig. 2B.
[0051] For the end cap 110B and the base plate 120B
provided therein, they have structures and features sub-
stantially identical or similar to those of the end cap 110A
and the base plate 120A. Therefore, the description will
herein focus on the differences. Specifically, the leads
wires 121B and 122B disposed on the base plate 120B
are inserted into corresponding pins 111B and 112B re-
spectively and are clamped by the inner walls of the pins.
However, the leads wires 121B and 122B are not con-
nected to a second portion 130B of the LED drive circuit
module. Preferably, the leads wires 121B and 122B can
be shorted so that the pins 111B and 112B are connected
directly so as to facilitate installation of the LED incan-
descent lamp. In addition, four insertion needles are dis-
posed on the base plate 120B, two of which can be elec-
trically connected to the insertion needles 123A and 124A
on the base plate 120A via wirings on the light source
plate, and the other two of which serve as the output end
of the LED drive circuit module 130 so as to be electrically

connected to the LED units on the light source plate. Due
to the reason of perspectives of view, Fig. 3 merely shows
the insertion needle 123B electrically connected to the
insertion needle 123A. Similarly, the insertion needles
herein can be also replaced with insertion slot or passage
holes.
[0052] It is worth noting that, while in the above em-
bodiment shown in Figs. 1 to 3, the LED drive circuit
module is disposed only on one surface of the base plate,
alternatively, it can be disposed on both the upper and
lower surfaces of the base plate.
[0053] Fig. 4 is an exploded schematic view of a LED
incandescent lamp according to another embodiment of
the invention.
[0054] The LED incandescent lamp 1 shown in Fig. 4
comprises a LED drive power supply 10, a light source
module 20 and a tube body 30. For the purpose of con-
venience, the light source plate of the light source module
and an intermediate portion of the tube body are not
shown in Fig. 4. However, such an omission will not ad-
versely impair the understanding of the text portion.
[0055] The LED drive power supply 10 can use the
structures and features shown above in Fig. 3, and is
disposed at both ends of the tube body 30. The light
source module 20 comprises a light source plate 210
located inside the tube body 30, LED units 220 disposed
on the light source plate, and sockets 230A and 230B
disposed at both ends of the light source plate, wherein
a plurality of LED units on the light source plate 210 can
be connected together in series, in parallel, in a combi-
nation thereof or in a crossed array, etc.
[0056] In addition, it should be understood that Fig. 4
shows a schematic view in an exploded state. When the
assembly of LED incandescent lamp 1 is completed, the
end caps 110A and 110B of the LED drive power supply
10 enclose both ends of the tube body 30. In the present
embodiment, inner surfaces of the end caps 110A and
110B and the outer surface of the tube body 30 can be
adhered together by using adhesives (e.g., light mud),
and meanwhile, the base plate can be also fixed to inside
the end caps.
[0057] When the assembly of LED incandescent lamp
1 is completed, the base plates 120A, 120B and the light
source plate 210 can be fixed together by means of the
illustrated insertion needles and sockets so that an elec-
trical connection between the LED drive circuit module
and the LED units is realized. In the meantime, suitable
wirings (not shown) are also formed on the light source
plate 210 so as to realize an electrical connection be-
tween the first portion 130A and the second portion 130B
of the LED drive circuit module that are located on differ-
ent base plates. Similar to the embodiment shown in Fig.
3, four insertion needles are disposed on the base plate
120B, two of which are electrically connected to the in-
sertion needles 123A and 124A on the base plate 120A
via wirings on the light source plate, and the other two of
which serve as the output end of the LED drive circuit
module 130 so as to be electrically connected to the LED
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units 220. Due to the reason of perspectives of view, Fig.
4 also merely shows the insertion needle 123B electri-
cally connected to the insertion needle 123A.
[0058] Alternatively, the base plates of the LED drive
power supply 10 and the light source plate of the light
source module 20 can be also connected in a snap fit.
Fig. 5 is an exploded schematic view of a variation of the
LED incandescent lamp shown in Fig. 4, and shows the
above snap fit connection. For the purpose of conven-
ience, the light source plate of the light source module
and an intermediate portion of the tube body are not
shown in Fig. 5. However, such an omission will not ad-
versely impair the understanding of the text portion. As
shown in Fig. 5, insertion slots 125A and 125B are dis-
posed on the base plates 120A and 120B respectively,
and in the meantime, wirings 240A and 240B are formed
on both ends of the light source plate 210 respectively.
When the two ends of the light source plate 210 are in-
serted into the insertion slots 125A and 125B, on one
hand, the light source plate and the base plates 120A
and 120B can be fixed together, and on the other hand,
the LED drive circuit module on the base plate can be
electrically connected to LED units, and the first portion
130A and the second portion 130B of the LED drive circuit
module that are located on different base plates can be
electrically connected together via suitable wirings (not
shown) formed on the light source plate. Specifically, as
shown in Fig. 5, the wiring 240B comprise four finger-like
branches, two of which are electrically connected to two
branches on the wiring 240A via wirings on the light
source plate, and the other two of which serve as the
output end of the LED drive circuit module 130 so as to
be electrically connected with LED units 220.
[0059] In addition, alternatively, the base plates of the
LED drive power supply 10 and the light source plate of
the light source module 20 can be also fixed together
through the passage holes shown in Fig. 2B. Specifically,
passage holes are formed on the base plates 120A and
120B, and finger-like protrusions that mate with the pas-
sage holes are formed on both ends of the light source
plate 210. By welding the finger-like protrusions into the
passage holes, the base plates and the light source plate
can be fixed together.
[0060] In the present embodiment, the tube body 30
can be made from glass or plastics. In order to avoid a
dazzling effect, at least one of the inner and outer sur-
faces of the tube body made from glass can be subject
to a grinding process (e.g., using an acid solution to
roughen the inner tube surface). Alternatively, light dif-
fusing powder can be also coated onto the inner surface
of the tube body 30.
[0061] Fig. 6 is an exploded schematic view of a LED
incandescent lamp according to another embodiment of
the invention.
[0062] Unlike the embodiments shown in Figs. 4 and
5, in the present embodiment, the LED drive circuit mod-
ule of the LED drive power supply is disposed on one
base plate, and accordingly, the LED drive power supply

is located on one end of the tube body. In order to avoid
repeated description, the differences of the present em-
bodiment from the previous embodiments will be mainly
discussed.
[0063] The LED incandescent lamp 1 according to the
embodiment shown in Fig. 6 comprises a LED drive pow-
er supply 10, a light source module 20 and a tube body
30. For the purpose of convenience, the light source plate
of the light source module and an intermediate portion
of the tube body are not shown in Fig. 6. However, such
an omission will not adversely impair the understanding
of the text portion.
[0064] The LED drive power supply 10 can use the
structures and features shown above in Fig. 1, and is
disposed at one end of the tube body 30. The light source
module 20 uses the same structures and features as
those of the embodiment shown in Fig. 4, and can also
use the structures and features of embodiment shown in
Fig. 5.
[0065] When the assembly of LED incandescent lamp
1 is completed, the end cap 110 of the LED drive power
supply 10 encloses one end of the tube body 30, and the
base plate 120 and the light source plate 210 can be fixed
together in a snap fit shown in the figure so as to realize
an electrical connection between them.
[0066] In the present embodiment, the LED incandes-
cent lamp 1 further comprises an end cap 410 and a base
plate 420 inside the end cap 410. As shown in Fig. 6, a
pair of pins 411 and 412 adapted to be inserted into the
incandescent lamp base are provided on an outer surface
of the end cap 410. When the assembly of LED incan-
descent lamp 1 is completed, the other end of the tube
body 30 is enclosed by the end cap 410. For example,
adhesives (e.g., light mud) can be used to adhere the
inner surface of the end cap 410 and the outer surface
of the tube body 30 together, and at the same time, the
base plate 420 is also fixed inside the end cap 410. A
pair of lead wires 421, 422 and a snap slot 423 are dis-
posed on two surfaces of the base plate 420 respectively.
In the present embodiment, the pins 411 and 412 are
hollow and in communication with an interior space of
the end cap 410, and therefore, the lead wires 421 and
422 are inserted into corresponding pins 411 and 412
respectively and are clamped by inner walls of the pins
so that a fixation and electrical connection between the
lead wires and the pins are realized. When the assembly
of LED incandescent lamp 1 is completed, the insertion
needles 423A and 423B on the base plate 420 are in-
serted into the socket 230B on one end of the light source
plate 210 so as to fix the light source plate 210 and the
base plate 420 together. Preferably, the lead wires 421
and 422 are shorted together so as to realize a direct
connection between the pins 411, 412.
[0067] Fig. 7 is a circuit diagram of a LED drive circuit
module that can be applied to the embodiment shown in
Figs. 1 to 6.
[0068] The LED drive circuit module 130 shown in Fig.
7 comprises a bridge rectifying filtering unit 131, a DC-
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DC voltage boost conversion unit 132A and a feedback
unit 133, which will be further described below.
[0069] As shown in Fig. 7, the bridge rectifying filtering
unit 131 comprises a full-bridge rectifier BR1, capacitors
C1, C2 and C3, a piezo-resistor R1 and an inductor L1.
An alternating current (e.g., mains supply) flows through
the full-bridge rectifier BR1 so as to be rectified, and a
full wave pulsating voltage is output at a positive elec-
trode terminal B 1. The filtering capacitors C1, C2 and
C3, the piezo-resistor R1 and the inductor L1 constitute
an EMI filtering circuit which, on one hand, suppresses
the influence of high-frequency interference in AC grid
on a drive circuit, and on the other hand, suppresses
electromagnetic interference with AC grid from the drive
circuit.
[0070] It is worth noting that while a full wave rectifying
mode is shown herein, a half wave rectifying mode can
be also used. In addition, in order to further simplify the
structure of circuit, the piezo-resistor R1, the filtering ca-
pacitors C1, C2 and C3, and the inductor L1 in the bridge
rectifying filtering unit 131 of the circuit shown in Fig. 7
can be also omitted.
[0071] With reference to Fig. 7, the filtering capacitor
C1 and the piezo-resistor R1 are connected in parallel
between AC input ends B3 and B4 of the full-bridge rec-
tifier BR1, wherein the piezo-resistor R1 controls an input
voltage of the full-bridge rectifier BR1 at a predetermined
level by suppressing an abnormal over-voltage occurring
in the circuit. The filtering capacitors C2, C3 and the in-
ductor L1 constitute a π type filtering circuit and are elec-
trically connected between a positive electrode end B1
and a negative electrode end B2 of the full-bridge rectifier
BR1 so as to perform low pass filtering on the pulsating
voltage output from the full-bridge rectifier BR1.
[0072] The DC-DC voltage boost conversion unit 132A
is electrically connected to the bridge rectifying filtering
unit 131, the feedback unit 133 and LED loads LED1-
LEDn (i.e., the plurality of LED units 220 provided on the
light source plate shown in Figs. 4-6), and servers to
boost the pulsating voltage output from the bridge recti-
fying filtering unit 131 to a required voltage and current
level so as to be provided to the LED loads. In addition,
the DC-DC voltage boost conversion unit 132A also co-
operates with the feedback unit 133 so as to keep the
current and voltage provided to the LED loads constant
and realize a power factor correcting function. In a typical
application, a total voltage after connecting a plurality of
LED units in series is designed to exceed a maximum
voltage value input form the grid. Therefore, it is required
to boost the voltage. Taking a 220V AC voltage with a
fluctuating range of 6 10% as an example, the maximum
voltage is about 342V, and the LED series voltage will
exceed 342V.
[0073] In the LED drive circuit module shown in Fig. 7,
the DC-DC voltage boost conversion unit 132A compris-
es an inductor L1, a switch diode D1, a capacitor C6 and
a switching regulatorU1.
[0074] Preferably, an integrated circuit chip integrated

with a pulse width modulation (PWM) controller and met-
al-oxide-semiconductor field-effect transistor (hereinaf-
ter referred to as MOS transistor for short) can be used
an the switching regulatorU1, wherein an output end of
the PWM controller is electrically connected with a gate
electrode of the MOS transistor so as to control on and
off of the MOS transistor. In a specific switching regula-
torchip, in order to simplify adjustment of duty cycle, the
switch frequency of the MOS transistor can be kept at a
fixed value (e.g., about 1MHz), and the off time of the
MOS transistor is adjustable; alternatively, the off time
of the MOS transistor is kept at a fixed value (e.g., about
320ns), and the switch frequency of the MOS is adjust-
able. Typically, such a switching regulatorchip is gener-
ally configured with a drain electrode pin electrically con-
nected with a drain electrode of the MOS transistor, and
a feedback pin electrically connected with a control end
of the PWM controller. The examples of the above switch-
ing regulator include but are not limited to IC chip
CW12L30 and CW12L40, which are available from
Shanghai Chipswinner electronics Ltd., China.
[0075] As shown in Fig. 7, the inductor L2 and the
switch diode D1 are connected in series between the
output end of the bridge rectifying filtering unit 131 and
a positive electrode input end of LED load or a positive
electrode output end of the LED drive circuit module,
wherein a positive electrode of the switch diode D1 is
electrically connected with the inductor L2, and a nega-
tive electrode of the switch diode D1 is electrically con-
nected with the positive electrode input end of LED load.
Preferably, a Schottky diode having a fast speed and low
voltage reduction can be used as the switch diode D1.
With continued reference to Fig. 7, a drain electrode pin
D of the switching regulatorU1 is electrically connected
between the inductor L2 and the positive electrode of the
switch diode D1, and the feedback pin FB is electrically
connected with the feedback unit 133. In addition, in the
circuit shown in Fig. 7, the capacitor C6 and the positive
electrode input end of the LED load are commonly con-
nected to the negative electrode of the switch diode D1
so as to discharge to the LED load when the switch diode
D1 cuts off.
[0076] With reference to Fig. 7, the switching
regulatorU1 further comprises a power supply pin VCC
and a grounded pin GND, wherein the power supply pin
VCC is grounded via the capacitor C4.
[0077] The feedback unit 133 comprises a crystal tri-
ode Q1, resistors R2, R3 and a capacitor C5. As shown
in Fig. 7, the crystal triode Q1 uses a connection mode
of common emitter amplifying circuit, wherein the com-
mon emitter is electrically connected to the feedback pin
of the switching regulatorU1 via the resistor R3 so as to
provide a feedback signal to the switching regulatorU1,
the emitter electrode thereof is electrically connected to
the ground to serve as a common grounded terminal of
an input circuit and an output circuit, and the base elec-
trode thereof is connected to the circuit of the LED load
by being electrically connected to the negative electrode
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of the LED load so as to extract detection signal. The
resistor R2 is electrically connected between the base
electrode and the ground so as to constitute the input
circuit. In addition, the feedback pin FB of the switching
regulatorU1 is also grounded via the capacitor C5.
[0078] The operational principle of the LED drive circuit
module 130 shown in Fig. 7 will be described below.
[0079] When the AC power supply is turned on, the
bridge rectifying filtering unit 131 converts the input AC
into a pulsating voltage and outputs it to the inductor L2
of the DC-DC voltage boost conversion unit 132A. The
MOS transistor inside the switching regulatorU1 is turned
on or off at a very high frequency under the control of
PWM controller signal.
[0080] When the MOS is turned on, under the action
of the output voltage of the bridge rectifying filtering unit
131, the current flows through the inductor L2 and the
MOS transistor, and the switch diode D1 will cut off due
to the voltage on the capacitor C6. With the continuous
increase of the current flowing through the inductor L2,
more and more energy are stored in the inductor. At this
time, the LED loads are supplied power by the capacitor
C6 and operate on the basis of the discharged current
of the capacitor C6.
[0081] When the MOS transistor is switched to an off
state, the current flowing through the inductor L2 starts
to decrease, thus inducing inductive electromotive force
at two ends of the inductor L2, wherein the polarity is
positive at the upper and negative at the right. The in-
ductive electromotive force is superposed onto the output
voltage of the bridge rectifying filtering unit 131, after
which the output voltage of the bridge rectifying filtering
unit 131 is increased. At this time, the superposed voltage
is higher than the voltage on the capacitor C6, and there-
fore the switch diode D1 turns into an on state. The LED
loads are instead supplied power by the inductor L2, and
the capacitor C6 is also charged by the inductor L2 until
the MOS switches into an ON state again. In the present
embodiment, the magnitude of the inductive electromo-
tive force is dependent on the duty cycle of the MOS
transistor, and therefore a desired voltage boost range
can be obtained by adjusting the duty cycle of the output
signal of the PWM controller.
[0082] When the MOS transistor is once again
switched back to the ON state, the superposed voltage
on the switch diode D1 begins to decrease and will once
again become lower than the voltage on the capacitor
C6. Therefore, the switch diode D1 turns into the cut off
state, and the LED loads are instead supplies power by
the capacitor C6 at a boosted voltage, while the inductor
L2 begins to store electrical energy again.
[0083] As can be seen from the above, under the con-
trol of the PWM controller, the MOS transistor switches
between the above on and off states frequently so that
the voltage on the positive electrode of the LED load is
always kept at a higher voltage level.
[0084] With reference to Fig. 7, the LED loads and the
resistors R4, R5 are connected in parallel between the

negative electrode of the switch diode D1 and the resistor
R2, and the negative electrodes of the LED loads are
electrically connected a base electrode of the crystal tri-
ode Q1. When the current flowing through the LED loads
or the voltage on the LED loads fluctuates, the current
flowing through the base electrode of the crystal triode
Q1 will also change, a feedback signal that is amplified
by the crystal triode Q1 is output to the feedback pin of
the switching regulatorU1 from the collector electrode via
the resistor R3, and the PWM controller can therefore
adjust the duty cycle of the output signal according to the
feedback signal so that the current and voltage provided
to the LED loads are kept constant.
[0085] In the circuit shown in Fig. 7, the feedback pin
FB of the switching regulatorU1 is also grounded via a
capacitor C5 having a large capacity so that the response
of the feedback circuit becomes slow and the feedback
electrical level is nearly constant during half a cycle of
the AC circuit. The substantially constant feedback elec-
trical level means that the current in the MOS transistor
corresponds to an average energy transmitted to the LED
loads during half a cycle of the AC circuit. Since the
switching regulatorU1 operates at a fixed frequency, the
increase of current will not exceed a certain range before
the on time of the MOS transistor ends. By reducing the
on-ff current flowing through the MOS transistor when
the input AC voltage increases and increasing the on-ff
current flowing through the MOS transistor when the in-
put AC voltage decreases, the ripper wave of the input
end of the LED load is minimized, and the input AC cur-
rent can always follow the variation of input AC voltage,
thus realizing a power factor correcting function.
[0086] It is noted that in the circuit shown in Fig. 7, the
PWM controller and the MOS transistor are integrated
onto the same one integrated circuit chip. In order to fur-
ther improve integration degree, the crystal triode Q1,
the PWM controller and the MOS transistor can be inte-
grated onto the same one integrated circuit chip.
[0087] Alternatively, the PWM controller and the MOS
transistor can be provided in the LED drive circuit module
in the form of separate circuit elements. The LED drive
circuit module shown in Fig. 8 is an example of such a
form, wherein elements identical or similar to those
shown in Fig. 7 are denoted by identical reference signs.
[0088] The drive circuit module 130 shown in Fig. 8
also comprises a bridge rectifying filtering unit 131, a DC-
DC voltage boost conversion unit 132A and a feedback
unit 133. The forms and structures of the bridge rectifying
filtering unit 131 and the feedback unit 133 are the same
as those shown in Fig. 7, and a repeated discussion is
not given herein.
[0089] With reference to Fig. 8, the DC-DC voltage
boost conversion unit 132A comprises an inductor L2, a
switch diode D1, a capacitor C6, a PWM controller U2
and a MOS transistor T, wherein the inductor L2 and the
switch diode D1 are connected in series between the
output end of the bridge rectifying filtering unit 131 and
the positive electrode input end of the LED load or the
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positive electrode output end of the LED drive module,
the positive electrode of the switch diode D1 is electrically
connected to the inductor L2, and the negative electrode
of the switch diode D1 is electrically connected to the
LED load. In the present embodiment, a drain electrode
D of the MOS transistor T is electrically connected be-
tween the inductor L2 and the positive electrode of the
switch diode D1, the source electrode S is electrically
connected to the ground, and the gate electrode G is
connected to the output end P of the PWM controller U2.
The PWM controller U2 is typically provided in the form
of integrated circuit chip, and the control end FB thereof
is electrically connected to the feedback unit 133. As
shown in Fig. 8, the capacitor C6 is electrically connected
between the negative electrode of the switch diode D 1
and the LED load so as to discharge to the LED load
when the switch diode D1 cuts off.
[0090] The feedback unit 133 also comprises a crystal
triode Q1, resistors R2, R3 and a capacitor C5. The crys-
tal triode Q1 uses a connection mode of common emitter
amplifying circuit, wherein the common emitter is electri-
cally connected to the control end FB of the PWM con-
troller U2 via the resistor R3 so as to provide a feedback
signal to the PWM controller U2, the emitter electrode
thereof is electrically connected to the ground to serve
as a common grounded terminal of an input circuit and
an output circuit, and the base electrode thereof is con-
nected to the circuit of the LED load so as to extract de-
tection signal. The control end FB of the PWM controller
is also grounded via the capacitor C5.
[0091] The operational principle of the LED drive circuit
module shown in Fig. 8 is similar to that shown in Fig. 7,
and therefore a repeated discussion is omitted herein.
[0092] Fig. 9 is a circuit diagram of another LED drive
circuit module that can be applied to the embodiment
shown in Figs. 1 to 6.
[0093] The LED drive circuit module 130 shown in Fig.
9 comprises a bridge rectifying filtering unit 131, a DC-
DC voltage reducing conversion unit 132B and a feed-
back unit 133, which will be further described below.
[0094] As shown in Fig. 9, the bridge rectifying filtering
unit 131 comprises a full-bridge rectifier BR1, capacitors
C2, C3, a piezo-resistor R1 and an inductor L1. An alter-
nating current (e.g., mains supply) flows through the full-
bridge rectifier BR1 so as to be rectified, and a full wave
pulsating voltage is output at a positive electrode terminal
B1. The filtering capacitors C2, C3, the piezo-resistor R1
and the inductor L1 constitute an EMI filtering circuit
which, on one hand, suppresses the influence of high-
frequency interference in AC grid on a drive circuit, and
on the other hand, suppresses electromagnetic interfer-
ence with AC grid from the drive circuit.
[0095] With reference to Fig. 9, the piezo-resistor R1
is connected in parallel between AC input ends B3 and
B4 of the full-bridge rectifier BR1, wherein the piezo-re-
sistor R1 controls an input voltage of the full-bridge rec-
tifier BR1 at a predetermined level by suppressing an
abnormal over-voltage occurring in the circuit. The filter-

ing capacitors C2, C3 and the inductor L1 constitute a π
type filtering circuit and are electrically connected be-
tween a positive electrode end B 1 and a grounded neg-
ative electrode end B2 of the full-bridge rectifier BR1 so
as to perform low pass filtering on the pulsating voltage
output from the full-bridge rectifier BR1.
[0096] It is worth noting that while a full wave rectifying
mode is shown herein, a half wave rectifying mode can
be also used. In addition, in order to further simplify the
structure of circuit, the piezo-resistor R1, the filtering ca-
pacitors C2, C3, and the inductor L1 in the bridge recti-
fying filtering unit 131 of the circuit shown in Fig. 9 can
be also omitted.
[0097] The DC-DC voltage reducing conversion unit
132B is electrically connected to the bridge rectifying fil-
tering unit 131, the feedback unit 133 and LED loads
LED1-LEDn (i.e., the plurality of LED units 220 provided
on the light source plate shown in Figs. 4-6), and servers
to reduce the pulsating voltage output from the bridge
rectifying filtering unit 131 to a required voltage and cur-
rent level so as to be provided to the LED loads. In ad-
dition, the DC-DC voltage reducing conversion unit 132B
also cooperates with the feedback unit 133 so as to keep
the current and voltage provided to the LED loads con-
stant.
[0098] In the LED drive circuit module shown in Fig. 9,
the DC-DC voltage reducing conversion unit 132B com-
prises an inductor L2, a switch diode D1, a capacitor C7,
a MOS transistor T and PWM controller U3.
[0099] The output end P of the PWM controller U3 is
electrically connected to a gate electrode G of the MOS
transistor T so as to control on and off the MOS transistor.
Examples of the PWM controller include and are not lim-
ited to HV9910 type LED driver chip produced by Super-
tex corporation limited, America, etc.
[0100] As shown in Fig. 9, the negative electrode of
the switch diode D1 and the positive electrode LED+ of
the LED load or the positive electrode output end of the
LED drive circuit module are commonly connected to the
output end of the bridge rectifying filtering unit 131, and
the positive electrode of the switch diode D1 is electrically
connected to the drain electrode D of the MOS transistor
T. Preferably, a Schottky diode having a fast speed and
low voltage reduction can be used as the switch diode D
1. The inductor L2 is electrically connected between the
negative electrode LED- of the LED load and the drain
electrode D of the MOS transistor T. With continued ref-
erence to Fig. 9, the PWM controller U3 further comprises
a feedback pin FB that is electrically connected with the
feedback unit 133. In addition, in the circuit shown in Fig.
9, the capacitor C7 is connected in parallel between the
positive electrode LED+ and the negative electrode LED-
(i.e., between the positive output end and the negative
output end of the LED drive circuit module) so as to
smoothen the operational voltage provided to the LED
loads. The capacity value of the capacitor C7 can be
selected according to the ripple wave value of allowed
operational voltage.
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[0101] With reference to Fig. 9, the PWM controller U3
further comprises a power supply pin VCC and a ground-
ed pin GND, wherein the power supply pin VCC is
grounded via the capacitor C4.
[0102] The feedback unit 133 comprises a resistor R6.
As shown in Fig. 9, the resistor R6 is electrically connect-
ed between the source electrode S of the MOS transistor
T and the ground. On the other hand, an end of the re-
sistor R6 that is electrically connected to the source elec-
trode S is also electrically connected to the feedback pin
FB of the PWM controller U3 so as to provide a feedback
signal to the PWM controller U3.
[0103] The operational principle of the LED drive circuit
module 130 shown in Fig. 9 will be described below.
[0104] When the AC power supply is turned on, the
bridge rectifying filtering unit 131 converts the input AC
into a pulsating voltage and outputs it to the DC-DC volt-
age reducing conversion unit 132B. Meanwhile, under
the control of the PWM controller U3, the MOS transistor
T is switched between the above on and off states fre-
quently so that the voltage on the two ends of the LED
load is always kept at a certain voltage level.
[0105] Specifically, when the MOS transistor T is
turned on, the switch diode D1 cuts off. The output current
of the bridge rectifying filtering unit 131 flows from the
positive electrode LED+ of the LED load and flows to the
inductor L2 from the negative electrode LED-. The cur-
rent flowing through the inductor L2 will increase contin-
uously until the MOS transistor T turns off. With the con-
tinuous increase of the current flowing through the induc-
tor L2, more and more energy are stored in the inductor.
[0106] Specifically, when the MOS transistor T is
switched to an off state, the current flowing through the
inductor L2 starts to decrease, thus inducing inductive
electromotive force at two ends of the inductor L2, where-
in the polarity is positive at the left and negative at the
right. The inductive electromotive force is superposed
onto the output voltage of the bridge rectifying filtering
unit 131 to result in a voltage that is higher than the volt-
age on the capacitor C7. Therefore, the switch diode D1
turns into an on state, thus providing a free wheeling path
for the current flowing through the inductor L2 until the
MOS transistor T is switched into the on state once again.
In the circuit shown in Fig. 9, a desired voltage reduction
range can be obtained by adjusting the duty cycle of the
output signal of the PWM controller.
[0107] With reference to Fig. 9, the resistor R6 is elec-
trically connected between the source electrode S of the
MOS transistor T and the ground. Since the voltage
across the resistor R6 corresponds to the current flowing
through the MOS transistor T and the inductor L2, this
voltage can be applied to the feedback pin FB of the PWM
controller U3 as the feedback signal. Specifically, when
the MOS transistor T is turned on, the current flowing
through the inductor L increases continuously, and when
the voltage across the resistor R6 exceeds a predeter-
mined peak current detection threshold value, the PWM
controller U3 will be triggered to output a control signal

that commands turning off the MOS transistor T, thus
enabling a constant current control by controlling the
peak current of the MOS transistor T. Obviously, the time
it takes to reach the peak current is related to the induct-
ance value of the inductor L2. The larger the inductance
value is, the slower the current increases, and the longer
it takes to reach the peak current, and vice versa.
[0108] It is noted that since the capacitor C7 is con-
nected in parallel between the LED loads, the pulsation
of current can be smoothened so that the current flowing
through the LED loads is more constant.
[0109] Alternatively, the PWM controller U3 and the
MOS transistor T can be provided in the LED drive circuit
module in the form of being integrated into the same in-
tegrated circuit chip. The LED drive circuit module shown
in Fig. 10 is an example of such a form, wherein elements
identical or similar to those shown in Fig. 9 are denoted
by identical reference signs.
[0110] The LED drive circuit module 130 shown in Fig.
10 also comprises a bridge rectifying filtering unit 131, a
DC-DC voltage reducing conversion unit 132B and a
feedback unit 133. The forms and structures of the bridge
rectifying filtering unit 131 and the feedback unit 133 are
the same as those shown in Fig. 9, and a repeated dis-
cussion is not given herein.
[0111] The DC-DC voltage reducing conversion unit
132B is electrically connected to the bridge rectifying fil-
tering unit 131, the feedback unit 133 and LED loads
LED1-LEDn, and servers to reduce the pulsating voltage
output from the bridge rectifying filtering unit 131 to a
required voltage and current level so as to be provided
to the LED loads. In addition, the DC-DC voltage reducing
conversion unit 132B also cooperates with the feedback
unit 133 so as to keep the current and voltage provided
to the LED loads constant.
[0112] In the LED drive circuit shown in Fig. 10, the
DC-DC voltage reducing conversion unit 132B compris-
es an inductor L2, a switch diode D1, a capacitor C7 and
a switching regulatorU4.
[0113] Preferably, an integrated circuit chip integrated
with a PWM controller and MOS transistor can be used
an the switching regulatorU4, wherein an output end of
the PWM controller is electrically connected with a gate
electrode of the MOS transistor so as to control on and
off of the MOS transistor. Typically, such a switching reg-
ulatorchip is generally configured with a drain electrode
pin electrically connected with a drain electrode of the
MOS transistor, and a source electrode pin electrically
connected with a source electrode of the MOS transistor,
and preferably, the source electrode pin is electrically
connected with a control end of the PWM controller so
as to feedback a detection signal corresponding to the
current flowing through the MOS transistor to the PWM
controller. Examples of the above switching regulatorin-
clude and are not limited to SSL2108x type LED illumi-
nation driver chip produced by NXP Semiconductors Cor-
poration, Netherlands, etc.
[0114] As shown in Fig. 10, the negative electrode of
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the switch diode D1 and the positive electrode LED+ of
the LED load are commonly connected to the output end
of the bridge rectifying filtering unit 131, and the positive
electrode of the switch diode D1 is electrically connected
to the drain electrode pin D of the switching regulatorU4.
The inductor L2 is electrically connected between the
negative electrode LED- of the LED load and the drain
electrode pin D of the switching regulatorU4. With con-
tinued reference to Fig. 10, the switching regulatorU4
further comprises a source electrode pin S, which is elec-
trically connected to a control end of the PWM controller
inside the chip and electrically connected to the feedback
unit 433 outside the chip. In addition, in the circuit shown
in Fig. 10, the capacitor C7 is connected in parallel be-
tween the positive electrode LED+ and the negative elec-
trode LED- so as to smoothen the operational voltage
provided to the LED loads.
[0115] With reference to Fig. 10, the switching
regulatorU4 comprises a power supply pin VCC and a
grounded pin GND, wherein the power supply pin VCC
is grounded via the capacitor C4.
[0116] The feedback unit 133 comprises a resistor R6
electrically connected to the source electrode S of the
switching regulatorU4 and the ground. As pointed out
when describing the LED drive circuit module shown in
Fig. 9, the voltage across the resistor R6 corresponds to
the current flowing through the MOS transistor and the
inductor L2, and this voltage can be applied to the source
electrode S of the switching regulatorU4 as the feedback
signal so that a constant current control is realized by the
PWM controller inside the switching regulatorU4 control-
ling the peak current of the MOS transistor. The opera-
tional principle of the LED drive circuit shown in Fig. 10
is similar to that shown in Fig. 9, and a repeated discus-
sion is omitted herein.
[0117] Alternatively, circuits for enabling other func-
tions can be also integrated into the LED drive circuit
module shown in Figs. 7 to 10, such as a dimming control
circuit, a sensing circuit, a smart illumination control cir-
cuit, a communication circuit, a protection circuit, etc.
These circuits can be integrated into the same semicon-
ductor die or packaged chip with the drive controller, or
these circuits can be provided separately in the form of
semiconductor dies or packaged chips, or some or all of
these circuits can be combined together and provided in
the form of semiconductor die or packaged chip.
[0118] Fig. 11 is a circuit diagram of another LED drive
circuit module that can be applied to the embodiment
shown in Figs. 1 to 6.
[0119] The LED drive circuit module 130 shown in Fig.
11 comprises a bridge rectifying filtering unit 131 and a
constant current control unit 134, which will be further
described below.
[0120] As shown in Fig. 11, the bridge rectifying filtering
unit 131 comprises a full-bridge rectifier BR1, a capacitor
C1 and a piezo-resistor R1. An alternating current (e.g.,
mains supply) flows through the full-bridge rectifier BR1
so as to be rectified, and a full wave pulsating voltage is

output at a positive electrode output end B1 of the bridge
rectifying filtering unit or the full-bridge rectifier BR1. The
piezo-resistor R1 is connected in parallel between the
AC input ends B3 and B4 of the bridge rectifying filtering
unit or the full-bridge rectifier BR1, and serves to control
an input voltage of the full-bridge rectifier BR1 at a pre-
determined level by suppressing an abnormal over-volt-
age occurring in the circuit. The filtering capacitors C1 is
electrically connected between the positive electrode
output end B 1 and the negative electrode output end B2
of the bridge rectifying filtering unit or the full-bridge rec-
tifier BR1 so as to perform low pass filtering on the pul-
sating voltage output from the full-bridge rectifier BR1.
Herein, the negative electrode output end B2 is ground-
ed.
[0121] It is worth noting that while a full wave rectifying
mode is shown herein, a half wave rectifying mode can
be also used. In addition, in order to further simplify the
structure of circuit, the piezo-resistor R and the filtering
capacitor C1 in the bridge rectifying filtering unit 131 of
the circuit shown in Fig. 11 can be also omitted.
[0122] The constant current control unit 134 comprises
a reference voltage circuit 1341, an amplifier 1342, a
MOS transistor T, a first resistor R7 and a second resistor
R8. With reference to Fig. 8, LED loads LED1-LEDn (e.g.,
the plurality of LED units 220 provided on the light source
plate 210 shown in Figs. 4-6) are connected between the
bridge rectifying filtering unit 131 and the constant current
control unit 134, wherein the positive electrodes LED+
of the LED loads LED1-LEDn are electrically connected
to the positive electrode output end B1, and the negative
electrodes LED- are electrically connected to the source
electrode S of the MOS transistor T, whereas the drain
electrode D of the MOS transistor T is grounded via the
first resistor R7, thus forming a current circuit. The gate
electrode G of the MOS transistor T is electrically con-
nected to an output end of the amplifier 1342, and the
drain electrode D, in addition to being electrically con-
nected to the first resistor R7, is also electrically connect-
ed to a first input end (e.g., an inverted phase input end-)
of the amplifier 1342, thus applying a sampling signal
VR1 across the first resistor R7 onto the input end. On
the other hand, the reference voltage circuit 1341 is elec-
trically connected to a second input end (e.g., a normal
phase input end-) of the amplifier 1342 so as to apply a
reference voltage Vref onto the input end. As shown in
Fig. 11, a second resistor R8 is also electrically connect-
ed between the source electrode S and the drain elec-
trode D of the MOS transistor T.
[0123] Preferably, the reference voltage circuit, the
amplifier and the MOS transistor can be integrated onto
the same one integrated circuit chip. The examples of
the above IC chip include but are not limited to IC chip
CW11L01, which is available from Shanghai Chipswin-
ner electronics Ltd., China.
[0124] In the LED drive circuit module shown in Fig.
11, the MOS transistor T itself has a certain internal re-
sistor, and therefore, the arrangement of the second re-
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sistor R8 electrically connected between the source elec-
trode S and the drain electrode D of the MOS transistor
T is equivalent to connecting a resistor in parallel with
the internal resistor of the MOS transistor T. Therefore,
the current flowing through the LED loads LED1-LEDn
has not completely flown into the MOS transistor T. In-
stead, a part of the current is branched into the second
resistor R8, thus reducing heat emission volume of the
MOS transistor. Alternatively, the operational current of
the LED loads can be increased by using a MOS tran-
sistor having identical electrical parameters.
[0125] The operational principle of the constant current
control unit 134 will be described below.
[0126] With reference to Fig. 1, a difference between
signals applied on two input ends of the amplifier 1342
is amplified and a gate electrode voltage signal is formed
on the gate electrode G of the MOS transistor T so as to
control on and off of the MOS transistor T, thus making
the current flowing through LED loads LED1-LEDn con-
stant. Specifically, when the current flowing through LED
loads LED1-LEDn enables a sampling signal VR1 across
the first resistor R7 to be larger than the reference voltage
Vref, the amplifier 1342 will apply a low electrical level
signal on the gate electrode G so as to turn off the MOS
transistor T. At this time, the resistance value in the cur-
rent circuit is large so that the current flowing through
LED loads LED1-LEDn is reduced; otherwise, when the
current flowing through LED loads LED1-LEDn enables
a sampling signal VR1 across the first resistor R7 to be
smaller than the reference voltage Vref, the amplifier
1342 will apply a high electrical level signal on the gate
electrode G so as to turn on the MOS transistor T. At this
time, the resistance value in the current circuit is small
so that the current flowing through LED loads LED1-
LEDn is increased. The current flowing through LED
loads LED1-LEDn is therefore kept substantially con-
stant.
[0127] While some aspects of the invention has been
illustrated and discussed, those skilled in the art will un-
derstand that the above aspects can be modified without
departing from the scope and spirit of the invention.
Therefore, the scope of invention will be defined by the
appended claims and equivalents thereof.

Claims

1. A drive power supply for LED incandescent lamp,
comprising:

an end cap, on an outer surface of which is dis-
posed a pair of pins, the pair of pins being hollow
and in communication with an interior of the end
cap;
a base plate located in the end cap, a pair of
lead wires are disposed on one of the surfaces
of the base plate, and each lead wire is inserted
into a corresponding pin respectively and is fixed

to an inner wall of the pin;
a LED drive circuit module located on the base
plate, which is electrically connected to the lead
wires

2. A drive power supply for LED incandescent lamp ac-
cording to claim 1, characterized by comprising:

a pair of end caps, a pair of pins being disposed
on an outer surface of each end cap, the pair of
pins being hollow and in communication with an
interior of the end caps;
a pair of base plates located in corresponding
end caps respectively, a pair of lead wires are
disposed on one of the surfaces of each base
plate, and each lead wire is inserted into the pin
of a corresponding end cap respectively and is
fixed to an inner wall of the pin; and
a LED drive circuit module located on the pair
of base plates and electrically connected to the
lead wires.

3. A drive power supply for LED incandescent lamp ac-
cording to claim 1 or 2, wherein the base plate further
comprises an insertion needle or an insertion slot,
which is disposed on another surface opposite to
said one of the surfaces of the base plate and is in
electrical communication with the LED drive circuit
module.

4. A drive power supply for LED incandescent lamp ac-
cording to claim 1 or 2, wherein the inner wall of the
pin contracts inwardly so as to clamp the lead wire
inside it.

5. A drive power supply for LED incandescent lamp ac-
cording to claim 1 or 2, wherein the LED drive circuit
module comprises:

a bridge rectifying filtering unit;
a DC-DC voltage boosting conversion unit which
comprises an inductor, a switch diode, a PWM
controller, and a MOS transistor, wherein the
inductor and the switch diode are connected in
series between the output end of the bridge rec-
tifying filtering unit and the positive output end
of the LED drive circuit module, a drain electrode
of the MOS transistor is electrically connected
between the inductor and the positive electrode
of the switch diode, and a gate electrode of the
MOS transistor is electrically connected to the
output end of the PWM controller; and
a feedback unit comprising a crystal triode, a
base electrode of the crystal triode being elec-
trically connected to a negative output end of
the LED drive circuit module, and a collector
electrode of the crystal triode being electrically
connected to a control end of the PWM control-
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ler.

6. A drive power supply for LED incandescent lamp ac-
cording to claim 5, wherein the DC/DC converter fur-
ther comprises a capacitor electrically connected be-
tween the control end of the PWM controller and the
ground.

7. A drive power supply for LED incandescent lamp ac-
cording to claim 1, wherein the LED drive circuit mod-
ule comprises:

a bridge rectifying filtering unit;
a DC-DC voltage reducing conversion unit
which comprises an inductor, a switch diode, a
PWM controller, and a MOS transistor, wherein
a negative electrode of the switch diode and a
positive output end of the LED drive circuit mod-
ule are commonly connected to an output end
of the bridge rectifying filtering unit, a drain elec-
trode of the MOS transistor is electrically con-
nected to the positive electrode of the switch di-
ode, a gate electrode of the MOS transistor is
electrically connected to the output end of the
PWM controller, and the inductor is electrically
connected between the drain electrode of the
MOS transistor and the negative output end of
the LED drive circuit module.
a feedback unit comprising a resistor, the resis-
tor and a control end of the PWM controller being
commonly connected to a source electrode of
the MOS transistor.

8. A drive power supply for LED incandescent lamp ac-
cording to claim 1, wherein the LED drive circuit mod-
ule comprises a bridge rectifying filtering unit and a
constant current control unit, wherein the constant
current control unit comprises an amplifier, a MOS
transistor and a first resistor, the positive output end
of the bridge rectifying filtering unit is connected to
a positive output end of the LED drive circuit module,
a source electrode of the MOS transistor is electri-
cally connected to the negative output end of the
LED drive circuit module, a drain electrode of the
MOS transistor is electrically connected to a first in-
put end of the amplifier and is connected to the
ground via the first resistor, and the output end of
the amplifier is electrically connected to a gate elec-
trode of the MOS transistor so as to control on and
off of the MOS transistor according to a result of com-
parison between the voltage on the drain electrode
and a reference voltage on a second input end of
the amplifier.

9. A drive power supply for LED incandescent lamp ac-
cording to claim 8, wherein the constant current con-
trol unit further comprises a second resistor electri-
cally connected between the source electrode and

the drain electrode of the MOS transistor.

10. A LED incandescent lamp, comprising:

a tube body;
a light source plate located inside the tube body
and having a plurality of LED units arranged
thereon;
a pair of end caps enclosing both ends of the
tube body, a pair of pins being disposed on an
outer surface of each end cap, the pair of pins
being hollow and in communication with an in-
terior of the end cap;
a pair of base plates located in corresponding
end caps respectively fixed together with the
light source plate, a pair of lead wires are dis-
posed on one of the surfaces of each base plate,
and each lead wire is inserted into the pin of a
corresponding end cap respectively and is fixed
to an inner wall of the pin; and
a LED drive circuit module located on the pair
of base plates and electrically connected to the
lead wires of one of the base plates.
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