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(67)  This application relates to a straight tube light
emitting diode (LED) lamp compatible with an inductance
ballast. The straight tube LED lamp includes a lamp tube,
a power module, an LED module, and a safety circuit.
The lamp tube includes two lamp holders configured to
be connected to a lamp base, and two pins are disposed
on each lamp holder. The power module is electrically

STRAIGHT TUBE LIGHT EMITTING DIODE LAMP

connected to the two pins of the first lamp holder to re-
ceive an external power signal and perform power con-
version to generate a driving signal for lightening the LED
module. The safety circuit is disposed between the two
pins on the second lamp holder and is configured to be
cut off when a voltage across the safety circuit is greater
than or equal to 3.6 V.
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Description
TECHNICAL FIELD

[0001] This application relates to the field of light emit-
ting diode (LED) lighting, and in particular, to a straight
tube LED lamp.

BACKGROUND

[0002] Fluorescent lamps in people’s daily life are
gradually replaced with much cleaner and much more
efficient LED lamps.

[0003] The conventional fluorescent lamp is powered
by a ballast. The ballast is generally disposed on a lamp
base. During replacement with LED lamps, the LED
lamps are required to be compatible with the original bal-
last, especially an inductance ballast, to minimize circuit
changes.

[0004] EP3028541B1 describes a safety circuit for
LED lamps. The safety circuit is disposed on one end of
the LED lamp for fusing when a current of a power supply
loop is excessively large, to prevent the inductance bal-
last from overheating and causing danger. The safety
circuitis configured to limit the current of the power supply
loop and is set to a resistance of 7.06 ohm or more. Ac-
cording to Ohm’s law, heat is generated when a current
passes through a resistor. The heat is an unnecessary
loss in non-heating electrical appliances, which reduces
system efficiency and increase power consumption, es-
pecially in LED lighting appliances. The heat accelerates
the attenuation of LED lamp beads and reduces the serv-
icelife. Therefore, the heatloss is minimized during circuit
designing. For example, the current of the power supply
loop is 200 milliamperes (mA). If the resistance of the
safety circuit is set to 7.06 ohms, a heat loss of the safety
circuit is 0.28 W.

[0005] EP3005834B1 disclosesan LED lamp, the LED
lamp includes a safety module. The safety module is
composed of a first module (F1) and a second module
(F2) to prevent overcurrent. When the LED lamp is pow-
ered by an electromagnetic ballast and at least one diode
in an input rectifier fails, the second module (F2) is dis-
connected before the first module (F1). After the second
module (F2) is disconnected, the LED lamp can still be
used as a single-ended lamp tube, and is directly con-
nected to the power supply for use. When the circuit fail-
ure in the system is not eliminated, the lamp tube may
be burnt, or even other electrical appliances in the circuit
system may be ruined in such a usage manner.

SUMMARY

[0006] This applicationisintended to provide a straight
tube LED lamp to resolve the above problems.

[0007] This application provides a straight tube LED
lamp. The straight tube LED lamp includes: a lamp tube,
having a first lamp holder and a second lamp holder re-
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spectively located on two ends of the lamp tube, where
afirst pin and a second pin are disposed on the first lamp
holder, and a third pin and a fourth pin are disposed on
the second lamp holder; a power module, electrically con-
nected to the first pin and the second pin to receive an
external power signal by using the first pin and the second
pin and perform power conversion to generate a driving
signal; and an LED module, including at least one LED,
disposed in the lamp tube, and electrically connected to
the power module to receive the driving signal for light-
ening; and a first safety circuit, disposed between the
third pin and the fourth pin to limit a current, where the
safety circuit is configured to be cut off when a voltage
across the safety circuit is greater than or equal to 3.6 V.
The safety circuit is configured to be connected in series
with the power module.

[0008] In an embodiment of this application, a resist-
ance value of the first safety circuit is configured to be
less than 7.06 ohms.

[0009] In an embodiment of this application, the first
safety circuit includes: a first current limiting assembly,
electrically connected to the third pin and the fourth pin.
[0010] In an embodiment of this application, the first
current limiting assembly includes a first current fuse. A
first contact of the first current fuse is electrically con-
nected to the first pin, and a second contact of the first
current fuse is electrically connected to the fourth pin.
[0011] In an embodiment of this application, a fusing
current of the first current fuse is 250 mA or more.
[0012] In an embodiment of this application, a fusing
current of the first current fuse is 510 mA or more.
[0013] In an embodiment of this application, a fusing
current of the first current fuse is 2 A or more.

[0014] Inan embodiment of this application, the power
module includes a second safety circuit and a rectifier
circuit. The second safety circuit is coupled between the
first pin and the second pin and the rectifier circuit to limit
acurrent. A current threshold of the second safety circuit
is less than a current threshold of the first safety circuit.
[0015] In an embodiment of this application, the sec-
ond safety circuit includes a second current limiting as-
sembly electrically connected between the first pin and
the rectifier circuit.

[0016] In an embodiment of this application, the sec-
ond safety circuit further includes a third current limiting
assembly electrically connected between the second pin
and the rectifier circuit.

[0017] In an embodiment of this application, the sec-
ond current limiting assembly and the third current limit-
ing assembly have a same current threshold.

[0018] In an embodiment of this application, the sec-
ond current limiting assembly and the third current limit-
ing assembly each have a different current threshold.
[0019] In an embodiment of this application, the sec-
ond current limiting assembly includes a first resistance
fuse, and the third current limiting assembly includes a
second resistance fuse.

[0020] This application provides a straight tube LED
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lamp. The straight tube LED lamp includes: a lamp tube,
having a first lamp holder and a second lamp holder re-
spectively located on two ends of the lamp tube, where
afirst pin and a second pin are disposed on the first lamp
holder, and a third pin and a fourth pin are disposed on
the second lamp holder; a first safety circuit, disposed
between the third pin and the fourth pin to limit a current;
a power module, electrically connected to the first pin
and the second pin to receive an external power signal
by using the first pin and the second pin and perform
power conversion to generate a driving signal, where the
power module includes a second safety circuit and a rec-
tifier circuit; and an LED module, including at least one
LED, disposed in the lamp tube, and electrically connect-
ed to the power module to receive the driving signal for
lightening. The first safety circuit includes a first current
limiting assembly, and the second safety circuit includes
a second current limiting assembly. The first current lim-
iting assembly and the second current limiting assembly
are of different types. The first safety circuit is configured
to be connected in series with the second safety circuit
when powered by using an inductance ballast.

[0021] In an embodiment of this application, the first
current limiting assembly is one of a current fuse and a
resistance fuse.

[0022] In an embodiment of this application, the sec-
ond current limiting assembly is one of a current fuse and
a resistance fuse.

[0023] In an embodiment of this application, the first
current limiting assembly includes a first current fuse,
and the second current limiting assembly includes a first
resistance fuse. A current threshold of the first current
fuse is greater than a current threshold of the first resist-
ance fuse.

[0024] In an embodiment of this application, a resist-
ance of the first current fuse is less than 7.06 ohms.
[0025] In an embodiment of this application, the first
current fuse is configured to blow when a voltage across
the first current fuse is greater than or equal to 3.6 V.
[0026] Inanembodimentofthis application, the current
threshold of the first current fuse is 2 A.

[0027] In an embodiment of this application, the recti-
fier circuit includes at least two diodes, and the second
safety circuit is configured to be cut off when the diodes
of the rectifier circuit are short-circuited.

[0028] By means of the technical solutions disclosed
in the above embodiments, the unnecessary power con-
sumption of the straight tube LED lamp can be greatly
reduced, and the efficiency of the LED lamp can be im-
proved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]
FIG. 1A is a schematic structural circuit diagram of

a straight tube LED lamp according to an embodi-
ment of this application.
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FIG. 1B is a schematic structural circuit diagram of
a straight tube LED lamp according to another em-
bodiment of this application.

FIG. 1C is a schematic structural circuit diagram of
a power module according to an embodiment of this
application.

FIG. ID is a schematic structural circuit diagram of a
power module according to another embodiment of
this application.

FIG. 2A is a schematic structural circuit diagram of
an LED lamp lighting system according to an em-
bodiment of this application.

FIG. 2B is a schematic structural circuit diagram of
an LED lamp lighting system according to another
embodiment of this application.

FIG. 3 is a schematic structural circuit diagram of an
LED lamp lighting system according to still another
embodiment of this application.

DETAILED DESCRIPTION

[0030] To make the foregoing objectives, features, and
advantages of the technical solutions more comprehen-
sible, specific embodiments of the technical solutions are
described in detail below with reference to the accompa-
nying drawings. The following descriptions of various em-
bodiments of the technical solutions of this application
are merely for illustration but are not examples, and do
not indicate all embodiments of this application or indi-
cate that this application is limited to specific embodi-
ments. All other embodiments obtained by a person of
ordinary skill in the art based on the embodiments of this
application without creative efforts fall within the protec-
tion scope of the present disclosure.

[0031] It should be noted that, when a component is
referred to as "being disposed on" another component,
the component may be directly on the another compo-
nent, or there may be an intermediate component. When
a component is considered to be "connected to" another
component, the component may be directly connected
to the another component, or there may be an interme-
diate component. The terms "vertical", "horizontal", "left",
"right" and similar expressions used in this specification
are merely for purposes of illustration but not indicate a
unigue implementation.

[0032] Unless otherwise defined, meanings of all tech-
nical and scientific terms used in this specification are
the same as those commonly understood by a person
skilled in the art to which this application belongs. In this
specification, terms used in the specification of this ap-
plication are merely intended to describe objectives of
the specific embodiments, but are not intended to limit
this application. The term "and/or" used in this specifica-
tion includes any or all combinations of one or more re-
lated listed items.

[0033] A single resistor in the circuit diagram may be
equivalently replaced with a plurality of resistors connect-
ed in series or in parallel in an actual circuit. This appli-
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cation is not limited thereto. A capacitor may also be
equivalently replaced with a plurality of capacitors con-
nected in series or in parallel.

[0034] FIG. 1Ais aschematic structural circuitdiagram
of a straight tube LED lamp according to an embodiment
of this application. The straight tube LED lamp 10 in-
cludes a lamp tube 11, lamp holders 11a and 11b dis-
posed on two ends of the lamp tube 11, a power module
12, an LED module 13, and a safety circuit 14. A first pin
101 and a second pin 102 are disposed on the lamp hold-
er 11a, and a third pin 103 and a fourth pin 104 are dis-
posed on the lamp holder 11b. The first pin 101, the sec-
ond pin 102, the third pin 103, and the fourth pin 104 are
metallic pins, and are connected to a lamp base to fix the
lamp tube, and are electrically connected to electrical
pins of the lamp base to receive an external power signal.
The first pin 101 and the second pin 103 are further elec-
trically connected to the power module 12, and the third
pin 103 and the fourth pin 104 are further electrically con-
nected to the safety circuit 14. The LED module 13 is
electrically connected to the power module 12. It should
be noted that the safety circuit 14 is not electrically con-
nected to the power module 12 or the LED module 13.
[0035] In this embodiment, the straight tube LED lamp
10 has a lamp tube powered at a single end. When di-
rectly powered by a mains supply, the straight tube LED
lamp can be normally lightened by receiving an external
power signal merely by using the first pin 101 and the
second pin 102. The third pin 103 and the fourth pin 104
may be idle. The power module 12 receives the external
power signal by using the first pin 101 and the second
pin 102 and performs power conversion. The power mod-
ule converts the external power signal to a driving signal
for the LED module 13, so as to lighten the LED module.
The external power signal is a mains supply signal or
power supply signals of other types. This application is
not limited thereto. The external power supply is config-
ured to provide the external power signal.

[0036] In some embodiments, when the straight tube
LED lamp 10 is misused, for example, the lamp holder
11b ofthe straighttube LED lamp 10 receives the external
power signal, the safety circuit 14 is cut off to disconnect
the power supply, so as to prevent the system from over-
heating and causing danger. In this embodiment, the
safety circuit 14 is configured to be cut off when voltages
on the third pin 103 and the fourth pin 104 are equal to
or greater than 3.6 V.

[0037] In order to ensure the circuit safety of conven-
tional fluorescent lamps, a filament is tested by using a
voltage of 3.6 V in accordance with the standard of the
International Electrotechnical Commission (IEC), to en-
sure that a current of the filament is less than 0.51 A.
According to Ohm'’s law, setting a resistance value of
safety circuit 14 to be greater than or equal to 7.06 Q can
satisfy the safety standard of the IEC. However, a higher
resistance of the safety circuit 14 leads to more unnec-
essary power consumption, resulting in a waste of ener-

gy.
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[0038] In this embodiment, when a test voltage of 3.6
V is applied to the third pin 103 and the fourth pin 104,
that is, when the voltage applied to the safety circuit 14
is 3.6 V, the safety circuit 14 is cut off. In this case, a
current between the third pin 103 and the fourth pin 104
is zero, that is, less than 0.51 A. Therefore, the safety
requirements of the IEC can be satisfied.

[0039] In this embodiment, the safety circuit 14 in-
cludes a current fuse. The current fuse includes two con-
tacts. A first contact is electrically connected to the third
pin 103, and a second contact is electrically connected
to the fourth pin 104.

[0040] A current of a common LED lamp is about 200
mA. In some embodiments, in order to protect the LED
lamp more effectively, a threshold of the safety circuit 14
is set to 250 mA. When a current flowing through the
safety circuit 14 is greater than or equal to 250 mA, the
safety circuit 14 is cut off.

[0041] In some embodiments, in order to satisfy the
safety standard of the IEC, the safety circuit 14 is con-
figured to be cut off when the current flowing through the
safety circuit is equal to or greater than 510 mA. In some
embodiments, the resistance of the safety circuit 14 is
configured to be less than 7.06 ohms.

[0042] FIG. 1Bisaschematicstructural circuit diagram
of a straight tube LED lamp according to another embod-
iment of this application. In this embodiment, the config-
uration of the straight tube LED lamp 10 is the same as
that described in the embodiment of FIG. 1A. Further,
the power module 12 includes a safety circuit 121 and a
rectifier circuit 122. The safety circuit 121 is a current
limiting assembly, and is coupled between the power
supply pins (the first pin 101 and the second pin 102) and
the rectifier circuit, to limit a supply current from the ex-
ternal power signal to the rectifier circuit 122. When the
current flowing through the safety circuit 121 is greater
than the set threshold, the safety circuit 121 is cut off, so
that LED lamp 10 stops receiving the external power sig-
nal to ensure the circuit safety.

[0043] In this embodiment, the safety circuit 121 in-
cludes a resistance fuse. When a current flowing through
the resistance fuse is greater than a set threshold, the
resistance fuse blows. Different types of current limiting
assemblies are used for the safety circuit 121 and the
safety circuit 14.

[0044] The rectifier circuit 122 is a half-bridge or full-
bridge rectifier circuit. The rectifier circuit 122 includes at
least two diodes. When the power module 12 fails, for
example, when the diodes in the rectifier circuit 122 are
short-circuited or disconnected, causing the current flow-
ing through the safety circuit 121 to be greater than the
set threshold, the safety circuit 121 is cut off to ensure
the circuit safety.

[0045] FIG. 1Cisaschematic structural circuit diagram
of a power module 12 according to an embodiment of
this application. In this embodiment, the power module
12 includes a safety circuit 121 and a rectifier circuit 122.
The safety circuit 121 includes a resistance fuse F1. The
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resistance fuse F1 is coupled between the first pin 101
and the rectifier circuit. The second pin 102 is electrically
connected to the rectifier circuit. The external power sig-
nal is transmitted to the LED lamp through the first pin
101 and the second pin 102. A current flowing through
the resistance fuse F1 is the current of the external power
signal. When the current is greater than a threshold set
for the resistance fuse F1, the resistance fuse F1 blows,
sothatthe LED lamp 10 stops receiving the external pow-
er signal (supply of the external power signal to the LED
lamp 10 is stopped).

[0046] In other embodiments, the resistance fuse F1
may be replaced with a current fuse or other current lim-
iting assemblies. This application is not limited thereto.

[0047] FIG. IDis a schematic structural circuit diagram
of a power module 12 according to another embodiment
of this application. In this embodiment, the power module
12 includes a safety circuit 121 and a rectifier circuit 122.
The safety circuit 121 includes resistance fuses F1 and
F2. The resistance fuse F1 is coupled between the first
pin 101 and the rectifier circuit, and the resistance fuse
F2 is coupled between the second pin 102 and the rec-
tifier circuit. The external power signal is supplied to the
LED lamp 10 through the first pin 101 and the second
pin 102. A current flowing through the resistance fuse F1
is equal to a current flowing through the resistance fuse
F2. When the current flowing through the resistance fuse
F1 is greater than a set threshold, the resistance fuse F1
blows. When the current flowing through the resistance
fuse F2 is greater than the set threshold, the resistance
fuse F2 blows. In this embodiment, the threshold of the
resistance fuse F1 is the same as the threshold of the
resistance fuse F2. By disposing two resistance fuses in
a power supply loop of the LED lamp 10, the circuit can
be more reliable. When one of the resistance fuses fail
to blow, the other resistance fuse can still protect the
circuit.

[0048] The threshold of the resistance fuse F1 is the
same as the threshold of the resistance fuse F2. Alter-
natively, the resistance fuses F1 and F2 may be replaced
with current fuses or other current limiting assemblies.
This application is not limited thereto.

[0049] FIG. 2Ais a schematic structural circuitdiagram
of an LED lamp lighting system according to an embod-
iment of this application. In this embodiment, an LED
lamp lighting system 20 further includes an inductance
ballast 21 and a safety circuit 22, in addition to the straight
tube LED lamp 10. The inductance ballast 21 is electri-
cally connected to an external power signal input terminal
L and the fourth pin 104, and the second pin 102 is elec-
trically connected to the third pin 103 by using the safety
circuit 22. The first pin 101 is electrically connected to an
external power signal input terminal N.

[0050] Duringreplacement of the conventional fluores-
cent lamp, power is directly supplied to the straight tube
LED lamp 10 according to the connection method de-
scribed in FIG. 2A, so as to minimize circuit changes. In
this way, not only circuit changes are reduced, but also
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the straight tube LED lamp 10 can be normally powered
either when the straighttube LED lamp is either positively
or negatively connected to the lamp base.

[0051] In this embodiment, power is supplied from the
external power signal to the straight tube LED lamp 10
through a power supply loop formed by the power signal
input terminal L, the inductance ballast 21, the safety
circuit 14, the safety circuit 22, the power module 12, and
the power signal input terminal N. The inductance ballast
21, the safety circuit 14, the current limiting assembly 21,
and the power module 12 are connected in series.
[0052] In this embodiment, the safety circuit 22 in-
cludes a fuse for replacing an original starter. The fuse
can not only connect the circuits, but also prevent the
circuit of the power supply loop from exceeding a thresh-
old current. A threshold current of the fuse is set to 300
Ma.

[0053] In this embodiment, the safety circuit 14 in-
cludes a current limiting assembly 141. The current lim-
iting assembly 141 may be a fuse or other electronic el-
ements capable of current limitation. A fuse is used as
an example for description in this application. The thresh-
old of the fuse is set to 300 mA. When a current flowing
through the fuse is greater than 300 mA, the fuse blows,
thatis, the safety circuit 14 is cut off, and the power supply
loop is cut off, so as to prevent the current of the straight
tube LED lamp 10 from exceeding the safety threshold
and causing circuit damage or even fire.

[0054] It should be particularly noted that, since the
current limiting assembly 141 in the safety circuit 14 is
connected in series with the power supply loop, the cur-
rent flowing through the straight tube LED lamp 10 is the
same as the current flowing through the current limiting
assembly 141. For example, when the straight tube LED
lamp 10 is normally lightened, the current in the power
supply loop is 200 mA. If a resistance of the current lim-
iting assembly 141 is relatively large, for example, is 10
ohms, according to Ohm’s law, a power consumed for
the current limiting assembly 141 is 0.4 W. The power is
completely converted to heat. The current limiting as-
sembly 141 consumes energy of 3.5 kW-h over a year.
In addition, the heat generated by the current limiting
assembly 141 increases an operating temperature of the
straight tube LED lamp 10, reducing the service life of
the straight tube LED lamp 10. If the resistance of the
current limiting assembly 141 is set to 3 ohms or less,
the power consumed for the current limiting assembly is
greatly reduced. Therefore, the unnecessary power con-
sumption is greatly reduced, and the straight tube LED
lamp is more environmentally friendly and energy saving
and has a longer service life.

[0055] In some embodiments, the current limiting as-
sembly 141 is a fuse with a resistance value of 1 ohm or
less.

[0056] FIG.2Bisaschematicstructural circuit diagram
of an LED lamp lighting system according to another em-
bodiment of this application A circuit structure of the LED
lamp lighting system in this embodiment is the same as
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the LED lamp lighting system shown in FIG. 2A. Further,
the power module 12 in this embodimentincludes a safe-
ty circuit 121 and a rectifier circuit 122. The safety circuit
121 is a current limiting assembly, and is coupled be-
tween the power supply pins (the first pin 101 and the
second pin 102) and the rectifier circuit, to limit a supply
current of the external power signal. When a current flow-
ing through the safety circuit 121 is greater than a set
threshold, the safety circuit 121 is cut off, so that the
external power signal cannot be supplied to the rectifier
circuit 122, that is, the supply to the power module is
stopped. The current limiting assembly included in the
safety circuit 121 may be a current fuse or a resistance
fuse. This application is not limited thereto.

[0057] In this embodiment, the safety circuit 121 in-
cludes a resistance fuse. When a current flowing through
the resistance fuse is greater than a set threshold, the
resistance fuse blows. Different types of current limiting
assemblies are used for the safety circuit 121 and the
safety circuit 14.

[0058] The rectifier circuit 122 is a half-bridge or full-
bridge rectifier circuit. The rectifier circuit 122 includes at
least two diodes. When the power module 12 fails, for
example, when the diodes in the rectifier circuit 122 are
short-circuited or disconnected, causing the current flow-
ing through the safety circuit 121 to be greater than the
set threshold, the safety circuit 121 is cut off to ensure
the circuit safety.

[0059] When the straight tube LED lamp fails, for ex-
ample, the power module 12 fails or the rectifier circuit
122 in the power module 12 fails, the currentin the power
supply loop surges. If the power supply loop is not cut off
in time, circuit devices may generate heat and be dam-
aged, or even lead to a fire, resulting in an accident.
[0060] In some embodiments, in order to prevent the
current increase of the power supply loop caused by an
LED lamp failure or the like, an operation threshold of
the safety circuit 2 is set to be less than those of the safety
circuit 121 and the safety circuit 14. That is, when the
circuit fails, the third safety circuit is first cut off. In this
way, when the circuit failure originates from the outside
of the straight tube LED lamp 10, the operation of the
third current limiting assembly can prevent an abnormal
current of the loop from damaging the straight tube LED
lamp 10. After the circuit failure is eliminated, the third
safety circuit is replaced, so that the straight tube LED
lamp 10 can still be normally used.

[0061] In some usage scenarios, the safety circuit 22
is bypassed. In this case, the first safety circuit or the
second safety circuit operates when the circuit fails.
When the second safety circuit operates first, if the circuit
failure originates from the outside of the straight tube
LED lamp, a user may modify the circuit to directly con-
nect the first pin 101 and the second pin 102 to the mains
supply, so that the straight tube LED lamp 10 can still be
normally used. If the circuit failure originates from the
straight tube LED lamp 10, for example, the rectifier cir-
cuit in the power module 12 fails, if the user still modifies
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the circuit (directly connecting the first pin 101 and the
second pin 102 to the mains supply) to use the straight
tube LED lamp, the circuit failure in the straight tube LED
lamp causes the first current limiting assembly 15 to op-
erate or the mains line to be abnormal.

[0062] In this embodiment, the threshold of the safety
circuit 121 is set to be less than that of the safety circuit
14. Therefore, when the current of the power supply loop
surges as a result of a circuit failure, the safety circuit
121 operates before the safety circuit 14 to cut off the
power supply loop of the power module. In this case,
even if the user modifies the circuit to directly connect
the first pin 101 and the second pin 102 to the mains
supply (referring to FIG. 3), the LED lamp still cannot be
lightened normally. In this case, the safety circuit 121 is
cut. By means of the configuration, the circuit safety and
the user safety can be guaranteed more effectively.
[0063] Similar to the above embodiment, in order to
satisfy the safety standard of the IEC, the current limiting
assembly included in the safety circuit 14 is a current
fuse, and the current limiting assembly used in the safety
circuit 121 is a resistance fuse. The costs of the current
fuse are higher than that of the resistance fuse. In order
to reduce the maintenance costs, the threshold of the
safety circuit 121 is set to be lower than that of the safety
circuit 14. That is, when the power module 12 fails and
the current of the power supply loop exceeds a rated
current, the safety circuit 121 is cut off before the safety
circuit 14. In this way, only the resistance fuse in the
safety circuit 121 needs to be replaced during repair. In
this embodiment, the current threshold of the safety cir-
cuit 14 is set to 2 A. When a current flowing through the
safety circuit 14 is greater than or equal to 2 A, the safety
circuit 14 is cut off.

[0064] The fuse in the above embodiment may be a
current fuse or a resistance fuse. This application is not
limited thereto.

[0065] The current fuse in this embodiment of this ap-
plication is a fusible fuse. When the current flowing
through the current fuse is greater than or equal to the
current threshold (a fusing threshold), the current fuse
blows. Similarly, the resistance fuse is a fusible fuse.
When the current flowing through the resistance fuse is
greater than or equal to the current threshold (a fusing
threshold), the resistance fuse blows.

Claims

1. Astraight tube light emitting diode (LED) lamp, com-
prising:

a lamp tube, having a first lamp holder and a
second lamp holder respectively located on two
ends of the lamp tube, wherein a first pin and a
second pin are disposed on the firstlamp holder,
and a third pin and a fourth pin are disposed on
the second lamp holder;
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a power module, electrically connected to the
first pin and the second pin toreceive an external
power signal by using the firstpin and the second
pin and perform power conversion to generate
a driving signal; and

an LED module, comprising at least one LED,
disposed in the lamp tube, and electrically con-
nected to the power module to receive the driv-
ing signal for lightening; and

a first safety circuit, disposed between the third
pin and the fourth pin to limit a current, wherein
the safety circuit is configured to be cut off when
avoltage across the safety circuit is greater than
or equal to 3.6 V, wherein

the safety circuit is configured to be connected
in series with the power module.

The straight tube LED lamp according to claim 1,
wherein a resistance value of the first safety circuit
is configured to be less than 7.06 ohms.

The straight tube LED lamp according to claim 1,
wherein the first safety circuit comprises:

afirst current limiting assembly, electrically connect-
ed to the third pin and the fourth pin.

The straight tube LED lamp according to claim 3,
wherein the first current limiting assembly comprises
a first current fuse, a first contact of the first current
fuse is electrically connected to the first pin, and a
second contact of the first current fuse is electrically
connected to the fourth pin.

The straight tube LED lamp according to claim 4,
wherein a fusing current of the first current fuse is
250 milliamperes (mA) or more.

The straight tube LED lamp according to claim 4,
wherein a fusing current of the first current fuse is
510 milliamperes (mA) or more.

The straight tube LED lamp according to claim 4,
wherein a fusing current of the first current fuse is 2
A or more.

The straight tube LED lamp according to claim 4,
wherein the power module comprises a second safe-
ty circuit and a rectifier circuit, the second safety cir-
cuit is coupled between the first pin and the second
pin and the rectifier circuit to limit a current, and a
current threshold of the second safety circuit is less
than a current threshold of the first safety circuit.

The straight tube LED lamp according to claim 8,
wherein the second safety circuit comprises a sec-
ond current limiting assembly electrically connected
between the first pin and the rectifier circuit.
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The straight tube LED lamp according to claim 9,
wherein the second safety circuit further comprises
a third current limiting assembly electrically connect-
ed between the second pin and the rectifier circuit.

The straight tube LED lamp according to claim 9,
wherein the second current limiting assembly and
the third current limiting assembly have a same cur-
rent threshold.

The straight tube LED lamp according to claim 9,
wherein the second current limiting assembly and
the third current limiting assembly each have a dif-
ferent current threshold.

The straight tube LED lamp according to claim 9,
wherein the second current limiting assembly com-
prises a first resistance fuse, and the third current
limiting assembly comprises a second resistance
fuse.

A straight tube LED lamp, comprising:

a lamp tube, having a first lamp holder and a
second lamp holder respectively located on two
ends of the lamp tube, wherein a first pin and a
second pin are disposed on the firstlamp holder,
and a third pin and a fourth pin are disposed on
the second lamp holder;

a first safety circuit, disposed between the third
pin and the fourth pin to limit a current;

a power module, electrically connected to the
first pin and the second pin to receive an external
power signal by using the first pin and the second
pin and perform power conversion to generate
adriving signal, wherein the power module com-
prises a second safety circuit and a rectifier cir-
cuit; and

an LED module, comprising at least one LED,
disposed in the lamp tube, and electrically con-
nected to the power module to receive the driv-
ing signal for lightening, wherein

the first safety circuit comprises a first current
limiting assembly, the second safety circuit com-
prises a second current limiting assembly, the
first current limiting assembly and the second
current limiting assembly are of different types,
and the first safety circuit is configured to be con-
nected in series with the second safety circuit
when powered by using an inductance ballast.

The straight tube LED lamp according to claim 14,
wherein the first current limiting assembly is one of
a current fuse and a resistance fuse.

The straight tube LED lamp according to claim 14,
wherein the second current limiting assembly is one
of a current fuse and a resistance fuse.
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The straight tube LED lamp according to claim 14,
wherein the first current limiting assembly comprises
a first current fuse, the second current limiting as-
sembly comprises a first resistance fuse, and a cur-
rent threshold of the first current fuse is greater than
a current threshold of the first resistance fuse.

The straight tube LED lamp according to claim 17,
wherein a resistance of the first current fuse is less
than 7.06 ohms.

The straight tube LED lamp according to claim 17,
wherein the first current fuse is configured to blow
when a voltage across the first current fuse is greater
than or equal to 3.6 V.

The straight tube LED lamp according to claim 17,
wherein the current threshold of the first current fuse
is 2 A.

The straight tube LED lamp according to claim 14,
wherein the rectifier circuit comprises at least two
diodes, and the second safety circuit is configured
to be cut off when the diodes of the rectifier circuit
are short-circuited.

10

15

20

25

30

35

40

45

50

55

14



EP 4 142 433 A1

11a
11}1\

RVERVS

102

11b
11
_ i
104
I o
12 13 14
- .+
103
10
FIG. 1A
11b
11
5 i
104
12
I ,
121 122 | 13 14 .
103
10

FIG. 1B



EP 4 142 433 A1

________ 121
101 : F1 &MJ
RS
oo . ! 122
102 12

FIG. IC

— | 122
ey )
r 7
102 k2
12
FIG. 1D

10



EP 4 142 433 A1

21
/._/
s g'sa
11
_J
101 » 104
L
12 : 13 ! IZIME
102/ 103
=
22
20
FIG. 2A
21
P
£V
11
_J
101 12 14 104
~ A ~
121 | | 122 | 13 | [é]mi
IG‘Z/ 103
S
22
20

FIG. 2B

1"




101

EP 4 142 433 A1

11

102

121 122 13

104

FIG. 3

12

103



10

15

20

25

30

35

40

45

50

55

EP 4 142 433 A1

9

Europdisches
Patentamt

European
Patent Office

Office européen

des brevets

N

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 21 20 5431

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

EP 3 028 541 Bl (PHILIPS LIGHTING HOLDING
BV [NL]) 22 February 2017 (2017-02-22)

* column 1, paragraph 1l; figures 1-3 *

* column 2, paragraph 6 - column 4,
paragraph 19 *

* column 4, paragraph 23 - column 6,
paragraph 39 *

* esp. pars. [0012], [0024], [0030],
[0032], [0036] *

US 2014/192526 Al (QIU FUJUN [CN])

10 July 2014 (2014-07-10)

* page 1, paragraph 1; figures 1-6 *

* page 1, paragraph 3 - page 2, paragraph
10 *

* page 2, paragraph 18 - page 3, paragraph
21 *

* esp. pars. [0009], [0018], [0020]; Fig.
3 *

EP 3 005 834 Bl (PHILIPS LIGHTING HOLDING
BV [NL]) 21 March 2018 (2018-03-21)

1-7,
14-20
8-13,21

8-13,21

1-21

INV.
HO5B45/357
HO5B45/50

TECHNICAL FIELDS
SEARCHED  (IPC)

* column 1, paragraph 1; figures 1-8 * HO5B

* column 1, paragraph 5 — column 3, F21K
paragraph 17 *

* column 4, paragraph 20 - column 7,

paragraph 56 *

The present search report has been drawn up for all claims

Place of search Date of completion of the search Examiner

Munich 7 March 2022 Brosa, Anna-Maria

T
E
X : particularly relevant if taken alone
Y : particularly relevant if combined with another D : document cited in the application
L : document cited for other reasons

document of the same category
A :technological background

CATEGORY OF CITED DOCUMENTS

: theory or principle underlying the invention

: earlier patent document, but published on, or

after the filing date

O : non-written disclosure & : member of the same patent family, corresponding
P :intermediate document document

13




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 142 433 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 21 20 5431

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

07-03-2022
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 3028541 Bl 22-02-2017 BR 112016001847 A2 01-08-2017
CN 105432145 A 23-03-2016
EP 3028541 Al 08-06-2016
ES 2625004 T3 18-07-2017
JP 6133500 B2 24-05-2017
JP 2016530670 A 29-09-2016
MX 348046 B 25-05-2017
PL 3028541 T3 31-08-2017
WO 2015014584 Al 05-02-2015
US 2014192526 Al 10-07-2014 CN 102711329 A 03-10-2012
EP 2858459 Al 08-04-2015
JP 5973063 B2 23-08-2016
JP 2015525440 A 03-09-2015
Us 2014192526 Al 10-07-2014
WO 2013177884 Al 05-12-2013
EP 3005834 Bl 21-03-2018 BR 112015030165 A2 25-07-2017
CN 105265018 A 20-01-2016
CN 107743321 A 27-02-2018
DK 3005834 T3 28-05-2018
EP 3005834 A1l 13-04-2016
ES 2671669 T3 07-06-2018
JP 6058828 B2 11-01-2017
JP 2016526248 A 01-09-2016
NO 3005834 T3 18-08-2018
PL 3005834 T3 31-08-2018
PT 3005834 T 11-05-2018
RU 2015156598 A 18-07-2017
uUs 2016120002 Al 28-04-2016
WO 2014195350 Al 11-12-2014

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14




EP 4 142 433 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 EP 3028541 B1 [0004]  EP 3005834 B1[0005]

15



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

