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(54) LED BULB APPARATUS

(57) A LED bulb apparatus has a bulb shell (8801),
a head cap (8802), a driver circuit (8803) and at least
one light strip (8804) having multiple LED modules (8815)
mounted on a substrate (8812). The bulb shell (8801)
has a light passing shell (8805) and a bottom portion
(8806). The head cap (8802) has a neck portion (8807),
a first electrode (8808) and a second electrode (8809).
The neck portion (8807) of the head cap (8802) is con-
nected to the bottom portion (8806) of the bulb shell
(8801) forming a container space (8811). A fluorescent
layer (8816) covers the multiple LED modules (8815).
The driving current is transmitted via at least one of the
top end (8813) and the bottom end (8814) of the light
strip (8804) to the LED modules (8815). The substrate
(8812) has a light transmittance less than 50%.
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Description
Field of Invention

[0001] The present invention is related to a light bulb
apparatus and more particularly related to a light bulb
apparatus with light strips.

Background

[0002] The time when the darkness is being lighten up
by the light, human have noticed the need of lighting up
this planet. Light has become one of the necessities we
live with through the day and the night. During the dark-
ness after sunset, there is no natural light, and human
have been finding ways to light up the darkness with ar-
tificial light. From a torch, candles to the light we have
nowadays, the use of light have been changed through
decades and the development of lighting continues on.
[0003] Early human found the control of fire which is a
turning point of the human history. Fire provides light to
bright up the darkness that have allowed human activities
to continue into the darker and colder hour of the hour
after sunset. Fire gives human beings the first form of
light and heat to cook food, make tools, have heat to live
through cold winter and lighting to see in the dark.
[0004] Lightingis now notto belimited justfor providing
the light we need, but it is also for setting up the mood
and atmosphere being created for an area. Proper light-
ing for an area needs a good combination of daylight
conditions and artificial lights. There are many ways to
improve lighting in a better cost and energy saving. LED
lighting, a solid-state lamp that uses light-emitting diodes
as the source of light, is a solution when it comes to en-
ergy-efficient lighting. LED lighting provides lower cost,
energy saving and longer life span.

[0005] The major use of the light emitting diodes is for
illumination. The light emitting diodes is recently used in
light bulb, light strip or light tube for a longer lifetime and
alower energy consumption of the light. The light emitting
diodes shows a new type of illumination which brings
more convenience to our lives. Nowadays, light emitting
diode light may be often seen in the market with various
forms and affordable prices.

[0006] After the invention of LEDs, the neon indicator
and incandescent lamps are gradually replaced. Howev-
er, the cost of initial commercial LEDs was extremely
high, making them rare to be applied for practical use.
Also, LEDs only illuminated red light at early stage. The
brightness of the light only could be used as indicator for
itwas too dark to illuminate an area. Unlike modern LEDs
which are bound in transparent plastic cases, LEDs in
early stage were packed in metal cases.

[0007] In 1878, Thomas Edison tried to make a usable
light bulb after experimenting different materials. In No-
vember 1879, Edison filed a patent for an electric lamp
with a carbon filament and keep testing to find the perfect
filament for his light bulb. The highest melting point of
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any chemical element, tungsten, was known by Edison
to be an excellent material for light bulb filaments, but
the machinery needed to produce super-fine tungsten
wire was not available in the late 19th century. Tungsten
is still the primary material used in incandescent bulb
filaments today.

[0008] Early candles were made in China in about 200
BC from whale fat and rice paper wick. They were made
from other materials through time, like tallow, spermaceti,
colza oil and beeswax until the discovery of paraffin wax
which made production of candles cheap and affordable
to everyone. Wick was also improved over time thatmade
from paper, cotton, hemp and flax with different times
and ways of burning. Although not a major light source
now, candles are still here as decorative items and a light
source in emergency situations. They are used for cele-
brations such as birthdays, religious rituals, for making
atmosphere and as a decor.

[0009] lllumination has been improved throughout the
times. Even now, the lighting device we used today are
still being improved. From the illumination of the sun to
the time when human can control fire for providing illu-
mination which changed human history, we have been
improving the lighting source for a better efficiency and
sense. From the invention of candle, gas lamp, electric
carbon arc lamp, kerosene lamp, light bulb, fluorescent
lampto LED lamp, the improvement of illumination shows
the necessity of light in human lives.

[0010] Even now, light bulbs are popular in various ap-
plications and places. When incandescent lights are re-
placed, not only luminance functions, but also visual ef-
fects need to be considered. To ensure such effects, fac-
tors need to be considered to design a reliable light bulb.
It is beneficial to take such challenge, particularly when
needs of light bulb devices are still strong and will be in
the near future.

[0011] Therefore, itis very beneficial to develop a cost-
effective solution for finding ways to apply LED technol-
ogy in filament bulb applications.

Summary of Invention

[0012] In some embodiments, a LED bulb apparatus
includes a bulb shell, a head cap, a driver circuit and at
least one light strip. The bulb shell has a light passing
shell and a bottom portion. The head cap has a neck
portion, a first electrode and a second electrode. The
neck portion of the head cap is connected to the bottom
portion of the bulb shell forming a container space. The
driver circuit is stored in the head cap for receiving an
external power from the first electrode and the second
electrode to generate a driving current.

[0013] At least one light strip has a substrate, a top
end, a bottom end, and multiple LED modules mounted
the substrate. A first fluorescent layer covers the multiple
LED modules on a first side of the substrate. A second
fluorescent layer covers a second side of the substrate.
The first side and the second side of the substrate are
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opposite. The driving current is transmitted via at least
one of the top end and the bottom end of the light strip
to the LED modules.

[0014] Insome embodiments, the substrate of the light
strip includes a ceramic layer.

[0015] In some embodiments, the light strip further in-
cludes at least one heat dissipation strip fixed to the sub-
strate. The heat dissipation strip is heat conductive to the
LED modules and electricity insulated from the LED mod-
ule for carrying heat of the LED modules away from the
LED modules.

[0016] In some embodiments, the second side of the
substrate is mounted with another LED modules.
[0017] In some embodiments, only the first side of the
substrate is mounted with the LED modules. A portion of
light emitted by the LED modules from the first side of
the substrate passes through the substrate and the sec-
ond fluorescent layer.

[0018] In some embodiments, the substrate has a light
transmittance less than 50%.

[0019] In some embodiments, the substrate has at
leastone through hole, the light of the LED modules pass-
es through the through hole from the first side of the sub-
strate to the second side of the substrate and then passes
through the second fluorescent layer.

[0020] In some embodiments, a portion of the first flu-
orescent layer is extended into the through hole.

[0021] In some embodiments, a portion of the second
fluorescent layer is extended into the through hole.
[0022] In some embodiments, there is a convex struc-
ture disposed in an inner wall of the through hole.
[0023] Insomeembodiments, the substrate has ahook
structure protruding from a main surface of the substrate.
The hook structure is penetrating into the first fluorescent

layer.

[0024] Insome embodiments, a lateral wall has a hook
structure.

[0025] In some embodiments, the first fluorescent lay-

er and the second fluorescent layer are connected wrap-
ping the substrate.

[0026] In some embodiments, the first fluorescent lay-
er has a larger thickness than the second fluorescent
layer.

[0027] In some embodiments, a lateral side of the sub-

strate is attached with anti-blue-light layer.

[0028] In some embodiments, the first fluorescent lay-
er and the second fluorescent layer convert a light of the
LED modules to output lights of different optical param-
eters.

[0029] In some embodiments, the container space is
sealed to keep a heat dissipation air storing in the con-
tainer space, the heat dissipation air including oxygen.
[0030] Insomeembodiments,the oxygenoccupies 1%
to 10% of the heat dissipation air.

[0031] Insomeembodiments, the oxygenoccupies 3%
to 8% of the heat dissipation air.

[0032] In some embodiments, the heat dissipation air
includes Helium.
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[0033] In some embodiments, a LED bulb apparatus
has a bulb shell, a head cap, a driver circuit and at least
one light strip.

[0034] The bulb shell has a light passing shell and a
bottom portion. A head cap has a neck portion, a first
electrode and a second electrode. The neck portion of
the head cap is connected to the bottom portion of the
bulb shell forming a container space. The first electrode
and the second electrode may be a lateral wall metal wall
and a bottom metal pin in an Edison cap.

[0035] The driver circuit is stored in the head cap for
receiving an external power from the first electrode and
the second electrode to generate a driving current.
[0036] There may be one or multiple light strips. Each
light strip has a substrate, a top end, a bottom end and
multiple LED modules. The multiple LED modules are
mounted on the substrate. A fluorescentlayer covers the
multiple LED modules. The driving current is transmitted
via at least one of the top end and the bottom end of the
light strip to the LED modules. The substrate has a light
transmittance less than 50%. Specifically, the substrate
is not transparent. Light does not completely pass
through the substrate or is completely blocked by the
substrate. The substrate may be an elongated structure.
In some embodiments, the substrate allows certain ratio
of light to pass through, e.g. 20% to 30% light passing
through the substrate.

[0037] Insome embodiments, the substrate of the light
strip includes a ceramic layer. Specifically, the ceramic
layer may be made of Al203 material, which has much
better heat dissipation characteristic than common trans-
parent material.

[0038] Insomeembodiments,the substrateis aflexible
printed circuit board with copper material attached to in-
crease heat dissipation effect. Blue gem layer may also
be used in some embodiments. Soft aluminum strip may
also be used forming the substrate in some embodi-
ments.

[0039] In some embodiments, the light strip further in-
cluding at least one heat dissipation strip fixed to the sub-
strate, the heat dissipation strip is heat conductive to the
LED modules and electricity insulated from the LED mod-
ule for carrying heat of the LED modules away from the
LED modules.

[0040] Insome embodiments, the substrate of the light
strip includes a translucent glass layer.

[0041] Insome embodiments, the substrate of the light
strip includes a graphene layer.

[0042] In some embodiments, the substrate has a top
side and a bottom side. The top side and the bottom side
are respectively mounted with LED modules. Specifical-
ly, one light strip has two sides of light sources for emitting
light from both sides in such embodiments.

[0043] Insome embodiments, the LED modules on the
top side of the substrate have a different color tempera-
ture as the color temperature of the LED modules on the
bottom side of the substrate. The color temperatures of
two sides of a light strip are different makes the light strip
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bringing aricher visual effect better than single color tem-
perature.

[0044] In some embodiments, the LED bulb apparatus
may also include a central column supporting multiple
light strips. There may be supporting metal strips for fixing
the light strip to expand the light strip in a desired position
to adjust light emitting pattern.

[0045] In some embodiments, the central column is
made of transparent material, e.g. glass or transparent
plastic material.

[0046] In some embodiments, the LED bulb apparatus
may also include a base part. The central column is ex-
tended from the base part, the base part having an air
passage for filling the heat dissipation into the container
space before the air passage is sealed for forming the
container space together with the bulb shell.

[0047] In some embodiments, the container space is
sealed to keep a heat dissipation air storing in the con-
tainer space. The heat dissipation air including oxygen.
[0048] Insomeembodiments, the oxygenoccupies 1%
to 10% of the heat dissipation air, e.g. mole number or
weight of the oxygen relative to overall heat dissipation
air.

[0049] Insome embodiments, the oxygenoccupies 3%
to 8% of the heat dissipation air.

[0050] In some embodiments, the heat dissipation air
includes sparkling particles flowing within the container
space when heat of the LED modules heats the heat
dissipation air. Such sparkling particles add visual effect
of the light bulb. Such sparkling particles may be made
of small particles with reflective appearance easily float-
ing and moving in the container space. Heat of the LED
modules makes air flowing in the container space and
brings the sparkling particles to move around.

[0051] In some embodiments, the heat dissipation air
includes Helium.

[0052] In some embodiments, the substrate is a prism
structure with a first side and a second side for respec-
tively mounting the LED modules. The first side and the
second side have a tilt angle between 20 degrees to 160
degrees.

[0053] In some embodiments, the substrate is a tube
structure with an inner space.

[0054] In some embodiments, a heat dissipation ma-
terial is filled in the inner space of the substrate.

[0055] In some embodiments, the LED modules have
multiple types having different optical parameters for mix-
ing a mixed optical parameter controlled by the driver
circuit.

[0056] In some embodiments, the LED modules are
electrically connected forming aninverted LED path hav-
ing two ends terminals on only one of the top end and
the bottom end.

[0057] According to an embodiment of the present in-
vention, a light bulb apparatus has a head cup, a bottom
support, multiple light strips and a bulb shell.

[0058] The head cup is designed to be connected to
an external power source, e.g. complying with various
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Edison bulb cap standards. The head cup also has a
containing space for storing a driver circuit for converting
external power source to proper driving current to drive
the LED components of the light apparatus.

[0059] The bottom supportis connected and extended
from the head cup. Parts of the bottom support are made
of glass material. To provide better heat dissipation, heat
dissipation air may be introduced into the bulb apparatus.
In such case, the glass part of the bottom support may
have a through hole to letting heat dissipation air into the
bulb apparatus and then sealed during manufacturing.
[0060] The bottom support may be integrated with the
bulb shell when they are both made of glass material. In
addition to the glass part, there may be other material to
form other parts of the bottom support.

[0061] The multiple light strips are mounted with LED
modules. The LED modules may have different color
temperatures and mixed to form a desired color temper-
ature. In addition, the driver circuit may be configured to
change luminous level of the LED modules, e.g. changing
driving currents supplied to the LED modules.

[0062] In some embodiments, the LED modules have
different types of LED modules with different color tem-
peratures. The driver circuit may be configured to provide
differentdriving current to different types of the LED mod-
ules so that when the LED are turned brighter, the mixed
color temperature is more like a day light and when the
LED are turned less brighter, the mixed color temperature
is more like color temperature during sunset.

[0063] Each lightstrip has a top end and a bottom end.
The bottom ends of the light strips are connected to the
bottom support for being electrically connected to the
driver circuit. In other words, the driver circuit provides
driving current to the light strips via components of the
bottom support, e.g. some metal bars or strips.

[0064] The top ends of the light strips form a top po-
lygonal shape, and the bottom ends of the light strips
form a bottom polygonal shape. The bottom polygonal
shape has a bigger area size than the top polygonal
shape. Since each light strip has a top end and a bottom
end, the top polygonal shape may be geometrically sim-
ilar, in some case, to the bottom polygonal shape. For
example, the top polygonal shape and the bottom polyg-
onal shape are both hexagonal shapes, just with different
area sizes.

[0065] Eachlightstrip has a skewed angle with respect
to a middle axis perpendicular to the bottom polygonal
shape. The middle axis is a virtual axis perpendicular to
the bottom polygonal shape and extends from the middle
of the bottom polygonal shape. The light strips surround
the middle axis and are skewed with a skewed angle so
that their projection are still not parallel to the middle axis.

[0066] The bulb shell is extended from the head cup
covering the bottom support and the plurality of light
strips.

[0067] Insome embodiments, the bulb apparatus may

further have a central support. The central support has
abottom part connected to the bottom support and having
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a top part connected to the top ends of the plurality of
the light strips.

[0068] In some embodiments, the central support is a
vertical bar that has its bottom part connected to the bot-
tom support and its top part connecting to the top ends
of the multiple light strips.

[0069] In some embodiments, the vertical bar has a
metal top portion and an insulation middle portion. The
insulation middle portion may be made of transparent
plastic material or glass material to have a better appear-
ance.

[0070] In some embodiments, the vertical bar has a
metal part embedded in a glass portion of the bottom
support. This may be implemented by placing the metal
part in a molding device and then covered with fluid heat-
ed glass. After the glass is cooled, the metal partis sealed
in the bottom support.

[0071] Insome embodiments, the vertical baris a tube.
Such method reduces material usage and saves cost
while keeping rigidity of the vertical bar.

[0072] In some embodiments, the vertical bar is an
elongated folded metal sheet. In other words, an elon-
gated sheet is folded to increase its rigidity.

[0073] In some embodiments, the vertical bar is metal
material and has one more fins to help heat dissipation.
[0074] Insome embodiments, the light bulb apparatus
may further include a bracket for connecting the top ends
of the light trips to the vertical bar.

[0075] The bracket may have multiple metal bars, or
in other way, e.g. a circle shape with a bar connected to
the vertical bar.

[0076] In some cases, the bracket has multiple metal
bars and parts of the metal bars are welded to the vertical
bar.

[0077] In some embodiments, the bracket may have
multiple metal bars, parts of the metal bars are embedded
to a glass portion of the vertical bar. Like what being
explained above, when the vertical bar is made of glass
material, parts of the bracket may be placed in a molding
device and filled with fluid heated glass material. When
the glass material is cooled down, the bracket is fixed to
the vertical bar.

[0078] In some embodiments, the top end of the light
strip has a metal portion extended from a substrate of
the light strip. In such case, the light strip is made of a
substrate mounted with LED modules that are further
covered by fluorescent material. The substrate has a
metal part and the metal part is extended to the top end
of the light strip. In other words, the top end and the sub-
strate of the light strip is one piece, which may be cut
from a metal sheet.

[0079] The top ends of the light strips may be folded
to keep the light strip with a distance from the vertical bar.
[0080] Insome cases, two light strips are made togeth-
er and form a pair. In such pair, the two light strips share
the same metal material and thus their top ends are two
portion of a one piece material. In such case, the con-
nection between the two light strips has better electricity
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conductivity and may decrease unnecessary heat due to
resistance of the connected portion between the two light
strips.

[0081] Therefore, in a light bulb apparatus of such
case, if there are six light strips, there are three pairs of
light strips placed in the bulb apparatus, instead of fixing
six independent light strips together, which may also de-
crease manufacturing time and difficulty.

[0082] In some embodiments, a connection part of the
top ends of the two light strips surrounds the vertical bar.
For example, the top ends of two light strips are welded
together while leaving a hole in the middle of the connec-
tion. The vertical bar is placed in the middle of the con-
nection, thus increasing robustness of overall light bulb
structure.

[0083] Insome embodiments, the top ends of the light
strips are separately connected to a bracket and the
bracket enables electrical connection between the two
ends of the light strips. For example, the bracket may
have multiple metal bars as mentioned above. The top
ends of the light strips are separately welded to the metal
bars. With the metal bar as an intermediate component,
the light strips may be connected in desired connection
manner, e.g. connected in series or in parallel.

[0084] Usually, the light strips have a major light emit-
ting angle, e.g. 120 degrees. The central direction of the
light emitting span is named as the major light direction.
[0085] Insomeembodiments, the majorlightdirections
of the light strips lean toward the bottom support. Spe-
cifically, the major light directions are directed to lower
portion, instead of top portion, of the light bulb apparatus,
i.e. more close to the bottom support instead of close to
the top ends of the light strips.

[0086] To further enhance overall light pattern, the ma-
jor light directions of the light strips also lean toward dark
part of neighbor light strips. For example, the major di-
rection of one light strip is directed to dark part, out of
main light angle span area, of a neighbor light strip.
[0087] Insome embodiments, there are more thanone
vertical bars for the central support. To increase the top
polygonal shape of the light bulb apparatus, the top parts
of these vertical bars are bent and connected to the top
ends of the light strips.

Brief Description of Drawings
[0088]

Fig. 1 illustrates major components of a light bulb
embodiment.

Fig. 2 illustrates how the light strips are skewed.
Fig. 3A illustrates the relation between the top po-
lygonal shape and the bottom polygonal shape in an
embodiment.

Fig. 3B illustrates a perspective view of Fig. 3A.
Fig. 4 illustrates an embodiment of a light bulb ap-
paratus.

Fig. 5 illustrates another embodiment of a light bulb
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apparatus.

Fig. 6 illustrates another embodiment of a light bulb
apparatus.

Fig. 7A illustrates a connection manner at top ends
of light strips in an embodiment.

Fig. 7B illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 7C illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 7D illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 7E illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 7F illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 7G illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 7l illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 7J illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 7K illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 7L illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 7H illustrates another connection manner at top
ends of light strips in an embodiment.

Fig. 8A illustrates another embodiment.

Fig. 8B illustrates the embodiment of Fig. 8A in an-
other view angle.

Fig. 8C illustrates the embodiment of Fig. 8A in an-
other view angle.

Fig. 9A illustrates another embodiment.

Fig. 9B illustrates the embodiment of Fig. 9A in an-
other view angle.

Fig. 9C illustrates the embodiment of Fig. 9A in an-
other view angle.

Fig. 10A illustrates another embodiment.

Fig. 10B illustrates the embodiment of Fig. 10A in
another view angle.

Fig. 10C illustrates the embodiment of Fig. 10A in
another view angle.

Fig. 10D illustrates the embodiment of Fig. 10A in
another view angle.

Fig. 10E illustrates the embodiment of Fig. 10A in
another view angle.

Fig. 10F illustrates the embodiment of Fig. 10A in
another view angle.

Fig. 11 illustrates a bulb embodiment.

Fig. 12 illustrates a heat dissipation strip example.
Fig. 13 illustrates a substrate with two sides mounted
with LED modules.

Fig. 14A shows a prism structure substrate.

Fig. 14B shows a tubular structure substrate.

Fig. 15 shows an inverted LED path.

Fig. 16 shows a bulb shell shape.

Fig. 17 shows another bulb shell shape.

Fig. 18 shows a light strip structure.
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Fig. 19 shows a hook structure for fixing fluorescent
layer.

Fig. 20 shows an example when a lateral wall of the
substrate is not covered by fluorescent layer.

Detailed Description

[0089] In some embodiments, a LED bulb apparatus
includes a bulb shell, a head cap, a driver circuit and at
least one light strip. The bulb shell has a light passing
shell and a bottom portion. The head cap has a neck
portion, a first electrode and a second electrode. The
neck portion of the head cap is connected to the bottom
portion of the bulb shell forming a container space. The
driver circuit is stored in the head cap for receiving an
external power from the first electrode and the second
electrode to generate a driving current.

[0090] At least one light strip has a substrate, a top
end, a bottom end, and multiple LED modules mounted
the substrate. A first fluorescent layer covers the multiple
LED modules on a first side of the substrate. A second
fluorescent layer covers a second side of the substrate.
[0091] The first side and the second side of the sub-
strate are opposite. The driving current is transmitted via
at least one of the top end and the bottom end of the light
strip to the LED modules.

[0092] Insome embodiments, the substrate of the light
strip includes a ceramic layer.

[0093] In some embodiments, the light strip further in-
cludes at least one heat dissipation strip fixed to the sub-
strate. The heat dissipation strip is heat conductive to the
LED modules and electricity insulated from the LED mod-
ule for carrying heat of the LED modules away from the
LED modules.

[0094] In some embodiments, the second side of the
substrate is mounted with another LED modules.
[0095] In some embodiments, only the first side of the
substrate is mounted with the LED modules. A portion of
light emitted by the LED modules from the first side of
the substrate passes through the substrate and the sec-
ond fluorescent layer.

[0096] Insome embodiments, the substrate has a light
transmittance less than 50%.

[0097] In some embodiments, the substrate has at
leastone through hole, the light of the LED modules pass-
es through the through hole from the first side of the sub-
strate to the second side of the substrate and then passes
through the second fluorescent layer.

[0098] In some embodiments, a portion of the first flu-
orescent layer is extended into the through hole.

[0099] In some embodiments, a portion of the second
fluorescent layer is extended into the through hole.
[0100] In some embodiments, there is a convex struc-
ture disposed in an inner wall of the through hole.
[0101] Insomeembodiments, the substrate has a hook
structure protruding from a main surface of the substrate.
The hook structure is penetrating into the first fluorescent
layer.
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[0102] Insome embodiments, alateral wall has a hook
structure.
[0103] In some embodiments, the first fluorescent lay-

er and the second fluorescent layer are connected wrap-
ping the substrate.

[0104] In some embodiments, the first fluorescent lay-
er has a larger thickness than the second fluorescent
layer.

[0105] Insome embodiments, a lateral side of the sub-

strate is attached with anti-blue-light layer.

[0106] In some embodiments, the first fluorescent lay-
er and the second fluorescent layer convert a light of the
LED modules to output lights of different optical param-
eters.

[0107] In some embodiments, the container space is
sealed to keep a heat dissipation air storing in the con-
tainer space, the heat dissipation air including oxygen.
[0108] Insomeembodiments, the oxygenoccupies 1%
to 10% of the heat dissipation air.

[0109] Insomeembodiments, the oxygenoccupies 3%
to 8% of the heat dissipation air.

[0110] In some embodiments, the heat dissipation air
includes Helium.

[0111] In Fig. 11, a LED bulb apparatus has a bulb
shell 8801, a head cap 8802, a driver circuit 8803 and at
least one light strip 8804.

[0112] The bulb shell 8801 has a light passing shell
8805 and a bottom portion 8806. A head cap has a neck
portion 8807, a first electrode 8808 and a second elec-
trode 8809. The neck portion 8807 of the head cap 8802
is connected to the bottom portion 8806 of the bulb shell
8801 forming a container space 8811. The first electrode
8808 and the second electrode 8809 may be a lateral
wall metal wall and a bottom metal pin in an Edison cap.
[0113] Thedriver circuit 8803 is stored in the head cap
8802 for receiving an external power from the first elec-
trode 8808 and the second electrode 8809 to generate
a driving current.

[0114] There may be one or multiple light strips 8804.
Each light strip 8804 has a substrate 8812, a top end
8813, a bottom end 8814 and multiple LED modules
8815. The multiple LED modules 8815 are mounted on
the substrate 8812. A fluorescent layer 8816 covers the
multiple LED modules 8815. The driving current is trans-
mitted via at least one of the top end 8813 and the bottom
end 8814 of the light strip 8804 to the LED modules 8815.
The substrate 8812 has a light transmittance less than
50%. Specifically, the substrate 8812 is not transparent.
Light does not completely pass through the substrate or
is completely blocked by the substrate. The substrate
may be an elongated structure. In some embodiments,
the substrate allows certain ratio of light to pass through,
e.g. 20% to 30% light passing through the substrate.
[0115] Insome embodiments, the substrate of the light
strip includes a ceramic layer (not shown, indicating a
component and material of the substrate). Specifically,
the ceramic layer may be made of Al203 material, which
has much better heat dissipation characteristic than com-
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mon transparent material.

[0116] Insomeembodiments,the substrateis aflexible
printed circuit board (not shown, indicating a component
and material of the substrate) with copper material at-
tached to increase heat dissipation effect. Blue gem layer
may also be used in some embodiments. Soft aluminum
strip may also be used forming the substrate in some
embodiments.

[0117] InFig. 18, alight strip embodimentisillustrated,
which may be used in the embodiment of Fig. 11. Be-
sides, some of the features in Fig. 11 may be removed,
e.g. the light transmittance parameter.

[0118] In Fig. Fig. 18, the light strip example includes
a substrate 8903, a top end 8907, a bottom end 8908.
Multiple LED modules 8902 are mounted on the sub-
strate.

[0119] Afirstfluorescentlayer 8905 covers the multiple
LED modules 8902 on a first side 8901 of the substrate
8903. A second fluorescent layer 8905 covers a second
side 8906 of the substrate 8908.

[0120] The first side 8901 and the second side 8908
of the substrate are opposite. The driving currentis trans-
mitted via at least one of the top end and the bottom end
of the light strip to the LED modules 8902.

[0121] Insome embodiments, the substrate of the light
strip includes a ceramic layer.

[0122] In some embodiments, the light strip further in-
cludes at least one heat dissipation strip fixed to the sub-
strate. The heat dissipation strip is heat conductive to the
LED modules and electricity insulated from the LED mod-
ule for carrying heat of the LED modules away from the
LED modules.

[0123] In some embodiments, the second side of the
substrate is mounted with another LED modules, as il-
lustrated in Fig. 13.

[0124] In some embodiments, only the first side of the
substrate is mounted with the LED modules like the ex-
ample in Fig. 18. A portion of light emitted by the LED
modules from the first side of the substrate passes
through the substrate and the second fluorescent layer.
[0125] Insome embodiments, the substrate has a light
transmittance less than 50%.

[0126] InFig. 18, the substrate has atleast one through
hole 8909, the light of the LED modules 8902 passes
through the through hole 8909 from the first side of the
substrate to the second side of the substrate and then
passes through the second fluorescent layer.

[0127] InFig. 18, a portion 8912 of the first fluorescent
layer 8904 is extended into the through hole 8909.
[0128] InFig. 18, a portion 8911 of the second fluores-
cent layer 8905 is extended into the through hole.
[0129] InFig. 18, thereis a convex structure 8910 dis-
posed in an inner wall of the through hole 8909.

[0130] In some embodiments, the substrate 8908 has
a hook structure 8913 protruding from a main surface
8914 of the substrate 8908. The hook structure 8913 is
penetrating into the first fluorescent layer 8904.

[0131] In Fig. 19, a lateral wall 8704 of the substrate
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8701 has a hook structure 8702. The hook structure 8702
may be a protruding structure, a concave structure or
other structures that may enhance connection of the first
fluorescentlayer 8703, the second fluorescentlayer 8705
and the substrate 8701.

[0132] In Fig. 19, the first fluorescent layer 8703 and
the second fluorescent layer 8705 are connected wrap-
ping the substrate 8701.

[0133] In some embodiments, the first fluorescent lay-
er 8703 may have a larger thickness than the second
fluorescent layer 8705. Most of light are emitted via the
first fluorescent layer 8703. In some cases, still some
light passes through the substrate 8701 and enters the
second fluorescent layer 8705.

[0134] Fig. 20 shows an example when a lateral wall
8604 of the substrate 8605 is not covered by any of the
first fluorescent layer 8601 and the second fluorescent
layer 8602. Specifically, in the example of Fig. 19, the
example in Fig. 20 shows another design by exposing
the lateral wall 8604 of the substrate 8605 without cov-
ering the lateral wall of the substrate 8605.

[0135] In Fig. 20, a lateral side 8604 of the substrate
8605 is attached with anti-blue-light layer 8603. The anti-
blue-light layer 8603 includes material that filters certain
blue light to protect human eyes. The material may in-
clude blue light absorbers which are made of combina-
tions of different chemicals like yellow solvent dye. For
example, the material in US Patent No. 8,262,947 or oth-
er material known by persons in the field.

[0136] In some embodiments, the first fluorescent lay-
er and the second fluorescent layer convert a light of the
LED modules to output lights of different optical param-
eters.

[0137] InFig. 12, thelightstrip further including atleast
one heat dissipation strip 8819 fixed to the substrate
8818, the heat dissipation strip 8819 is heat conductive
to the LED modules 8817 and electricity insulated from
the LED module 8817 for carrying heat of the LED mod-
ules 8817 away from the LED modules 8817.

[0138] Insome embodiments, the substrate of the light
strip includes a translucent glass layer (not shown, indi-
cating a component and material of the substrate).
[0139] Insome embodiments, the substrate of the light
strip includes a graphene layer (not shown, indicating a
component and material of the substrate).

[0140] In Fig. 13, the substrate 8820 has a top side
8823 and a bottom side 8824. The top side 8823 and the
bottom side 8824 are respectively mounted with LED
modules 8821, 8822. Specifically, one light strip has two
sides of light sources for emitting light from both sides in
such embodiments.

[0141] In Fig. 13, the LED modules 8821 on the top
side of the substrate may have a different color temper-
ature as the color temperature of the LED modules 8822
on the bottom side of the substrate. The color tempera-
tures of two sides of a light strip are different makes the
light strip bringing a richer visual effect better than single
color temperature.
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[0142] In Fig. 11, the LED bulb apparatus may also
include a central column 8825 supporting multiple light
strips 8804. There may be supporting metal strips 8826,
8827 for fixing the light strip 8804 to expand the light strip
in a desired position to adjust light emitting pattern.
[0143] In some embodiments, the central column is
made of transparent material, e.g. glass or transparent
plastic material.

[0144] In Fig. 11, the LED bulb apparatus may also
include a base part 8828. The central column 8825 is
extended from the base part 8828. The base part 8828
has an air passage 8829 for filling the heat dissipation
air 8811 into the container space 8811 before the air pas-
sage 8829 is sealed for forming the container space 8811
together with the bulb shell 8801.

[0145] In Fig. 11, the container space 8811 is sealed
to keep a heat dissipation air 8830 storing in the container
space. The heat dissipation air 8830 including oxygen.
[0146] Insomeembodiments, the oxygen occupies 1%
to 10% of the heat dissipation air 8830, e.g. mole number
or weight of the oxygen relative to overall heat dissipation
air.

[0147] Insomeembodiments, the oxygen occupies 3%
to 8% of the heat dissipation air.

[0148] In some embodiments, the heat dissipation air
8830 includes sparkling particles 8831 flowing within the
container space 8811 when heat of the LED modules
8815 heats the heat dissipation air 8830. Such sparkling
particles 8831 add visual effect of the light bulb. Such
sparkling particles 8831 may be made of small particles
with reflective appearance easily floating and moving in
the container space. Heat of the LED modules makes air
flowing in the container space and brings the sparkling
particles to move around.

[0149] In some embodiments, the heat dissipation air
8830 includes Helium.

[0150] In Fig. 14A, the substrate is a prism structure
with a first side 8832 and a second side 8833 for respec-
tively mounting the LED modules. The first side 8832 and
the second side 8833 have a tilt angle between 20 de-
grees to 160 degrees.

[0151] In Fig. 14B, the substrate is a tube structure
8834 with an inner space 8835.

[0152] In some embodiments, a heat dissipation ma-
terial 8836 is filled in the inner space 8835 of the sub-
strate.

[0153] In some embodiments, the LED modules have
multiple types having different optical parameters for mix-
ing a mixed optical parameter controlled by the driver
circuit. This not shown in the drawings because the LED
modules are shown in drawings and it is known to per-
sons of ordinary skilled in the art that the types of the
LED modules may be varied and placed on the same
substrate.

[0154] In some embodiments, the LED modules are
electrically connected forming an inverted LED path hav-
ing two ends terminals on only one of the top end and
the bottom end. With such design, it is easier to connect
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multiple light strips to form a parallel connection, a series
connection, a hybrid connection because only ends, ei-
ther on the top ends or on the bottom ends are necessary
to transmit electricity to the LED modules on the light
strips.

[0155] Forexample, in Fig. 15, LED modules 8837 on
a substrate 8839 are connected with a conductive path
8838 forming an inverted LED path which two end termi-
nals 8840, 8841 are on the top end or the bottom end of
the light strip.

[0156] InFig. 16, the bulb shell 8842 has a first shape.
In Fig. 17, the bulb shell 8843 has another shape. In other
words, the invention may be applied in different types of
light bulbs.

[0157] According to an embodiment of the present in-
vention, a light bulb apparatus has a head cup, a bottom
support, multiple light strips and a bulb shell.

[0158] The head cup is designed to be connected to
an external power source, e.g. complying with various
Edison bulb cap standards. The head cup also has a
containing space for storing a driver circuit for converting
external power source to proper driving current to drive
the LED components of the light apparatus.

[0159] The bottom supportis connected and extended
from the head cup. Parts of the bottom support are made
of glass material. To provide better heat dissipation, heat
dissipation air may be introduced into the bulb apparatus.
In such case, the glass part of the bottom support may
have a through hole to letting heat dissipation air into the
bulb apparatus and then sealed during manufacturing.
[0160] The bottom support may be integrated with the
bulb shell when they are both made of glass material. In
addition to the glass part, there may be other material to
form other parts of the bottom support.

[0161] The multiple light strips are mounted with LED
modules. The LED modules may have different color
temperatures and mixed to form a desired color temper-
ature. In addition, the driver circuit may be configured to
change luminous level of the LED modules, e.g. changing
driving currents supplied to the LED modules.

[0162] In some embodiments, the LED modules have
different types of LED modules with different color tem-
peratures. The driver circuit may be configured to provide
different driving current to different types of the LED mod-
ules so that when the LED are turned brighter, the mixed
color temperature is more like a day light and when the
LED are turned less brighter, the mixed color temperature
is more like color temperature during sunset.

[0163] Each light strip has a top end and a bottom end.
The bottom ends of the light strips are connected to the
bottom support for being electrically connected to the
driver circuit. In other words, the driver circuit provides
driving current to the light strips via components of the
bottom support, e.g. some metal bars or strips.

[0164] The top ends of the light strips form a top po-
lygonal shape, and the bottom ends of the light strips
form a bottom polygonal shape. The bottom polygonal
shape has a bigger area size than the top polygonal
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shape. Since each light strip has a top end and a bottom
end, the top polygonal shape may be geometrically sim-
ilar, in some case, to the bottom polygonal shape. For
example, the top polygonal shape and the bottom polyg-
onal shape are both hexagonal shapes, just with different
area sizes.

[0165] Eachlightstrip has a skewed angle with respect
to a middle axis perpendicular to the bottom polygonal
shape. The middle axis is a virtual axis perpendicular to
the bottom polygonal shape and extends from the middle
of the bottom polygonal shape. The light strips surround
the middle axis and are skewed with a skewed angle so
that their projection are still not parallel to the middle axis.
[0166] The bulb shell is extended from the head cup
covering the bottom support and the plurality of light
strips.

[0167] Insome embodiments, the bulb apparatus may
further have a central support. The central support has
abottom part connected to the bottom support and having
a top part connected to the top ends of the plurality of
the light strips.

[0168] In some embodiments, the central supportis a
vertical bar that has its bottom part connected to the bot-
tom support and its top part connecting to the top ends
of the multiple light strips.

[0169] In some embodiments, the vertical bar has a
metal top portion and an insulation middle portion. The
insulation middle portion may be made of transparent
plastic material or glass material to have a better appear-
ance.

[0170] In some embodiments, the vertical bar has a
metal part embedded in a glass portion of the bottom
support. This may be implemented by placing the metal
partin a molding device and then covered with fluid heat-
ed glass. After the glass is cooled, the metal partis sealed
in the bottom support.

[0171] Insome embodiments, the vertical baris a tube.
Such method reduces material usage and saves cost
while keeping rigidity of the vertical bar.

[0172] In some embodiments, the vertical bar is an
elongated folded metal sheet. In other words, an elon-
gated sheet is folded to increase its rigidity.

[0173] In some embodiments, the vertical bar is metal
material and has one more fins to help heat dissipation.
[0174] In some embodiments, the light bulb apparatus
may further include a bracket for connecting the top ends
of the light trips to the vertical bar.

[0175] The bracket may have multiple metal bars, or
in other way, e.g. a circle shape with a bar connected to
the vertical bar.

[0176] In some cases, the bracket has multiple metal
bars and parts of the metal bars are welded to the vertical
bar.

[0177] In some embodiments, the bracket may have
multiple metal bars, parts of the metal bars are embedded
to a glass portion of the vertical bar. Like what being
explained above, when the vertical bar is made of glass
material, parts of the bracket may be placed in a molding
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device and filled with fluid heated glass material. When
the glass material is cooled down, the bracket is fixed to
the vertical bar.

[0178] In some embodiments, the top end of the light
strip has a metal portion extended from a substrate of
the light strip. In such case, the light strip is made of a
substrate mounted with LED modules that are further
covered by fluorescent material. The substrate has a
metal part and the metal part is extended to the top end
of the light strip. In other words, the top end and the sub-
strate of the light strip is one piece, which may be cut
from a metal sheet.

[0179] The top ends of the light strips may be folded
to keep the light strip with a distance from the vertical bar.
[0180] Insome cases, two light strips are made togeth-
er and form a pair. In such pair, the two light strips share
the same metal material and thus their top ends are two
portion of a one piece material. In such case, the con-
nection between the two light strips has better electricity
conductivity and may decrease unnecessary heat due to
resistance of the connected portion between the two light
strips.

[0181] Therefore, in a light bulb apparatus of such
case, if there are six light strips, there are three pairs of
light strips placed in the bulb apparatus, instead of fixing
six independent light strips together, which may also de-
crease manufacturing time and difficulty.

[0182] In some embodiments, a connection part of the
top ends of the two light strips surrounds the vertical bar.
For example, the top ends of two light strips are welded
together while leaving a hole in the middle of the connec-
tion. The vertical bar is placed in the middle of the con-
nection, thus increasing robustness of overall light bulb
structure.

[0183] In some embodiments, the top ends of the light
strips are separately connected to a bracket and the
bracket enables electrical connection between the two
ends of the light strips. For example, the bracket may
have multiple metal bars as mentioned above. The top
ends of the light strips are separately welded to the metal
bars. With the metal bar as an intermediate component,
the light strips may be connected in desired connection
manner, e.g. connected in series or in parallel.

[0184] Usually, the light strips have a major light emit-
ting angle, e.g. 120 degrees. The central direction of the
light emitting span is named as the major light direction.
[0185] Insomeembodiments, the majorlightdirections
of the light strips lean toward the bottom support. Spe-
cifically, the major light directions are directed to lower
portion, instead of top portion, of the light bulb apparatus,
i.e. more close to the bottom support instead of close to
the top ends of the light strips.

[0186] To further enhance overall light pattern, the ma-
jor light directions of the light strips also lean toward dark
part of neighbor light strips. For example, the major di-
rection of one light strip is directed to dark part, out of
main light angle span area, of a neighbor light strip.
[0187] Insome embodiments, there are more than one
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vertical bars for the central support. To increase the top
polygonal shape of the light bulb apparatus, the top parts
of these vertical bars are bent and connected to the top
ends of the light strips.

[0188] Fig. 1 illustrates major components of a light
bulb embodiment.

[0189] The above LED module may be embedded into
a bulb with Edison bulb head to be mounted on standard
Edison bulb socket. The LED module includes a bottom
support 16, with conductive wires 12 inside to connect
to power supply. Two or more LED strips 13 are mounted
on a central support 14. Each LED bar 13 has a substrate
plate extending two leads 131 as top end, 132 as bottom
end which are connected to the central support 14 and
the conductive wire 15, respectively. In this example, the
LED strips 13 are connected in series, and the central
support is not directly connecting to any power supply.
The central support may be made of metal materials.
Transparent materials may also be used under different
design requirements.

[0190] A transparent or translucent bulb cover made
of glass or other material may be used for enclosing the
LED module. While a translucent, not 100% transparent
cover, is used, the arrangement of the LED bars may
form visible dark/light strips on its surface.

[0191] Fig. 2illustrates how the light strips are skewed.
[0192] In this example, three pairs of LED strips 231,
232, 233, 234, 235, 236 are connected to a central sup-
port 24. Each LED bar 231, 232, 233, 234, 235, 236 is
rotated with an angle so that they are not standing verti-
cally with respect to the central support 24. In addition,
each LED bar 231, 232, 233, 234, 235, 236 has its major
illuminant angle facing downwardly and pointing to a
neighbor LED bar so that the shadow or bright part pro-
jected onto a translucent bulb cover may be eliminated.
The central support may be made of metal or glass or
other materials.

[0193] Inthis example, the top ends 2311, 2321,2331,
2341, 2351, 2361 of the light strips 231, 232, 233, 234,
235, 236 form a top polygonal shape, and the bottom
ends 2312, 2322, 2332, 2342, 2352, 2362 form a bottom
polygonal shape.

[0194] The top polygonal shape and the bottom polyg-
onal shape are similar but has a shifted angled, or say a
skewed angle between them. Fig. 3A illustrates the re-
lation between the top polygonal shape and the bottom
polygonal shape in an embodiment.

[0195] Fig. 3B illustrates a perspective view of Fig. 3A.
[0196] In Fig. 3A, from a top view, it is illustrated that
the top polygonal shape 31 is similar to the bottom po-
lygonal shape 32, and there is a skewed angle between
the top polygonal shape 31 and the bottom polygonal
shape 32.

[0197] In Fig. 3B, from a perspective view, the middle
points of the top polygonal shape 31 and the bottom po-
lygonal shape 32 form a virtual middle axis 33. There are
various ways to define the skew angle of each light strip.
In this case, the skew angle of each light strip with respect



19 EP 3 919 806 A1 20

to the middle axis may be referred to an equivalentmeas-
ure, i.e. the angle 34.

[0198] Fig. 4 illustrates an embodiment of a light bulb
apparatus.
[0199] In this example, the top ends 41 have a folded

portion connected to the central support 42.

[0200] Fig. 5 illustrates another embodiment of a light
bulb apparatus.
[0201] In this example, unlike Fig. 4, the connection of

top ends of two light strips 52 surrounds the central sup-
port 51.

[0202] Fig. 6 illustrates another embodiment of a light
bulb apparatus.

[0203] Inthis example, there is a bracket 62 connected
to the central support 61, and the top end 63 of a light
strip is connected to the central support 61 via the bracket
62.

[0204] Fig. 7A illustrates a connection manner at top
ends of light strips in an embodiment.

[0205] In this example, a bracket 701 is extended from
the central support, and top ends 702, 703 are welded
to two sides of the bracket 701.

[0206] Fig. 7B illustrates another connection manner
at top ends of light strips in an embodiment.

[0207] In this example, a bottom end 704 is welded to
a metal bar 705 of the bottom support.

[0208] Fig. 7C illustrates another connection manner
at top ends of light strips in an embodiment.

[0209] In this example, there is a flatten surface be-
tween a top end 706 and a bracket 707.

[0210] Fig. 7D illustrates another connection manner
at top ends of light strips in an embodiment.

[0211] In this example, the top end 709 is bent and
connected to the central support 708.

[0212] Fig. 7E illustrates another connection manner
at top ends of light strips in an embodiment.

[0213] In this example, there is a bent portion in the
bracket 710 for connecting to the top end 711 of a light
strip.

[0214] Fig. 7F illustrates another connection manner
at top ends of light strips in an embodiment.

[0215] In this example, as another view angle of Fig.
TE, there is a bent portion in the bracket 713 for connect-
ing to the top end 712 of a light strip.

[0216] Fig. 7G illustrates another connection manner
at top ends of light strips in an embodiment.

[0217] InFig.7G, itillustrates thatthere are flatten sur-
face in the connection portion 713 of a bracket for con-
necting two strips in its two sides.

[0218] Fig. 7lillustrates another connection manner at
top ends of light strips in an embodiment.

[0219] In this example, it illustrates a flatten surface
exists in a metal wire 714 of a bottom support.

Fig. 7J illustrates another connection manner attop ends
of light strips in an embodiment.

[0220] In this example, itillustrates a flatten surface in
the connection portion of a bracket 715 corresponding
to a flat surface of a top end of a light strip.

10

15

20

25

30

35

40

45

50

55

1"

[0221] Fig. 7K illustrates another connection manner
at top ends of light strips in an embodiment.

[0222] In this example, the central support 716 is sur-
rounded by four light strips.

[0223] Fig. 7L illustrates another connection manner
at top ends of light strips in an embodiment.

[0224] In this example, the bottom end 717 of a light
strip is connected to a straight metal wire of a bottom
support.

[0225] Fig. 7H illustrates another connection manner
at top ends of light strips in an embodiment.

[0226] In this example, unlike Fig. 7L, there is a bent
portion in the bracket to connect to the top end 718 of a
light strip.

[0227] Fig. 8Aillustrates another embodiment. Fig. 8B
illustrates the embodiment of Fig. 8A in another view an-
gle.

[0228] InFig. 8A, Fig. 8B and Fig. 8C, the central sup-

port 801 is surrounded by six light strips. In this example,
there is no skewed angle for the light strip.

[0229] Fig. 9Aillustrates another embodiment. Fig. 9B
illustrates the embodiment of Fig. 9A in another view an-
gle. Fig. 9C illustrates the embodiment of Fig. 9A in an-
other view angle.

[0230] In Fig. 9A, Fig. 9B and Fig. 9C, there are four
light strips 901, with their bottom ends being supported
with a larger area by metal wires of a bottom support 902.
The central supporthas an airinjection portion 903, which
allows heat dissipation air to enter the bulb and is closed
by heating the bottom portion 903 after air is filled.
[0231] Fig. 10A illustrates another embodiment. Fig.
10B illustrates the embodiment of Fig. 10A in another
view angle. Fig. 10C illustrates the embodiment of Fig.
10A in another view angle. Fig. 10D illustrates the em-
bodiment of Fig. 10A in another view angle. Fig. 10E
illustrates the embodiment of Fig. 10A in another view
angle. Fig. 10F illustrates the embodiment of Fig. 10A in
another view angle.

[0232] Inthis example, there are two vertical bars with
their top portions 911, 912 bent to get a larger area to
expand the light strip 913.

[0233] In some embodiments, the oxygen occupies 2
t010% and Helium occupies 70% to 99% of the heat dis-
sipation air. For example, the oxygen occupies 5% of the
heat dissipation air. Helium is also added in the heat dis-
sipation air. In some embodiments, the heat dissipation
air is mainly composed of Helium and Oxygen.

[0234] In some embodiments, the oxygen occupies
15% to 30% and Helium occupies 60% to 80% of the
heat dissipation air. For example, the oxygen occupies
25% of the heat dissipation air. Helium is also added in
the heat dissipation air. In some embodiments, the heat
dissipation air is mainly composed of Helium and Oxy-
gen.

[0235] In some embodiments, the heat dissipation air
comprises oxygen more than 20% and Helium.

[0236] In addition to the above-described embodi-
ments, various modifications may be made, and as long
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as it is within the spirit of the same invention, the various
designs that can be made by those skilled in the art are
belong to the scope of the present invention.

Claims

1.

A LED bulb apparatus, comprising:

a bulb shell having a light passing shell and a
bottom portion;

a head cap having a neck portion, a first elec-
trode and a second electrode, the neck portion
of the head cap being connected to the bottom
portion of the bulb shell forming a container
space;

a driver circuit storing in the head cap for receiv-
ing an external power from the first electrode
and the second electrode to generate a driving
current; and

at least one light strip having a substrate, a top
end, a bottom end and multiple LED modules,
the multiple LED modules being mounted on the
substrate, a fluorescent layer covering the mul-
tiple LED modules, the driving current being
transmitted via at least one of the top end and
the bottom end of the light strip to the LED mod-
ules, wherein the substrate has a light transmit-
tance less than 50%.

The LED bulb apparatus of claim 1, wherein the sub-
strate of the light strip comprises a ceramic layer.

The LED bulb apparatus of claim 1 or 2, wherein the
light strip further comprising at least one heat dissi-
pation strip fixed to the substrate, the heat dissipation
strip is heat conductive to the LED modules and elec-
tricity insulated from the LED module for carrying
heat of the LED modules away from the LED mod-
ules.

The LED bulb apparatus of any one of the preceding
claims, wherein the substrate of the light strip com-
prises a translucent glass layer.

The LED bulb apparatus of any one of the preceding
claims, wherein the substrate of the light strip com-
prises a graphene layer.

The LED bulb apparatus of any one of the preceding
claims, wherein the substrate has a top side and a
bottom side, the top side and the bottom side are
respectively mounted with LED modules.

The LED bulb apparatus of claim 6, wherein the LED
modules on the top side of the substrate have a dif-
ferent color temperature as the color temperature of
the LED modules on the bottom side of the substrate.
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8.

10.

1.

12.

13.

14.

15.

The LED bulb apparatus of any one of the preceding
claims, further comprising a central column support-
ing multiple light strips.

The LED bulb apparatus of claim 8, wherein the cen-
tral column is made of transparent material.

The LED bulb apparatus of claim 8 or 9, further com-
prising a base part, the central column being extend-
ed from the base part, the base part having an air
passage for filling the heat dissipation air into the
container space before the air passage is sealed for
forming the container space together with the bulb
shell.

The LED bulb apparatus of any one of the preceding
claims, wherein the container space is sealed to
keep a heat dissipation air storing in the container
space, the heat dissipation air comprising oxygen.

The LED bulb apparatus of claim 11, wherein the
oxygen occupies 2% t010% and Helium occupies
70% to 99% of the heat dissipation air.

The LED bulb apparatus of claim 12, wherein the
oxygen occupies 15% to 30% and Helium occupies
60% to 80% of the heat dissipation air.

The LED bulb apparatus of claim 11 or 12, wherein
the heat dissipation air comprises oxygen more than
20% and Helium.

The LED bulb apparatus of claim 11, wherein the
heat dissipation air comprises Helium.
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