US 20200248877A1

a9y United States

12y Patent Application Publication o) Pub. No.: US 2020/0248877 A1

Wang et al. 43) Pub. Date: Aug. 6, 2020
(54) LIGHT BULB APPARATUS F2IK 9/232 (2016.01)
F21V 17/12 (2006.01)
(71) Applicant: XIAMEN ECO LIGHTING CO. F21V 29/70 (2015.01)
LTD., Xiamen (CN) F2IK 9/69 (2016.01)
F21Y 103/33 (2016.01)
(72) Inventors: Qiyuan Wang, Xiamen (CN); Yunnan F21K 9/68 (2016.01)
Lin, Xiamen (CN); Liping Lin, Xiamen F21V 7/00 (2006.01)
(CN) HOIR 33/22 (2006.01)
F21V 19/00 (2006.01)
(21) Appl. No.: 16/847,976 F21V 23/06 (2006.01)
(22) Filed: Apr. 14, 2020 11::% II; 3/90;;3 gg?ggB
Related U.S. Application Data 11::551;2]9%170 88}288
(63) Continuation of application No. 16/670,545, filed on (52) US.CL
Oct. 31, 2019, now Pat. No. 10,655,796, which is a CPC ........... F21K 9/235 (2016.08); F21V 29/773
continuation of application No. 16/445,123, filed on (2015.01); F21K 9/238 (2016.08); F21IK 9/232
Jun. 18, 2019, now Pat. No. 10,495,265, which is a (2016.08); F21V 17/12 (2013.01); F21V 29/70
continuation of application No. 16/254,149, filed on (2015.01); F2IK 9/69 (2016.08); F21Y
Jan. 22, 2019, now Pat. No. 10,364,943, which is a 2103/33 (2016.08); F21K 9/68 (2016.08);
continuation of application No. 16/126,790, filed on F21V 7/0091 (2013.01); HOIR 33/22
Sep. 10, 2018, now Pat. No. 10,222,003, which is a (2013.01); F21V 19/0055 (2013.01); F21V
continuation of application No. 15/944,784, filed on 23/06 (2013.01); F21V 5/045 (2013.01); F21V
Apr. 3, 2018, now Pat. No. 10,100,983, which is a 29/83 (2015.01); F21Y 2115/10 (2016.08);
continuation of application No. 15/805,503, filed on F21V 23/005 (2013.01)
Nov. 7, 2017, now Pat. No. 9,970,599, which is a
continuation-in-part of application No. 15/632,873,
filed on Jun. 26, 2017, now Pat. No. 9,841,148, which 7 ABSTRACT
is a continuation of application No. 15/432,009, filed 4 light bulb apparatus has a plurality of LED modules, a
on Eeb. 1,4’ 2017, how P.at. No. 9,719,638, which is a substrate, a driver circuit board, a plastic piece, a radiator
continuation of application No. 15/113,837, filed on 54 5 lamp cap. The substrate has aluminum material for
‘hﬂj 24, 2016, now Pat. No. 9,605,811, filed as appli- mounting the plurality of LED modules, a first connection
cation No. PCT/CN2015/071518 on Jan. 24, 2015. end and a second connection end. The first connection end
Publication Classification and the second connection end are electrically connected to
the plurality of LED modules. The plastic piece with a
(51) Int. CL guiding groove is used for inserting the driver circuit board.
F2IK 9/235 (2016.01) The radiator has a top plate and a side wall. The substrate is
F21V 23/00 (2015.01) fixed on the top plate, and the side wall are connected to the
F2IK 97238 (2016.01) plastic piece.




Aug. 6,2020 Sheet 1 of 9 US 2020/0248877 Al

Patent Application Publication

RNy
g
RN

S
R

AR ARy,

i

g
S8
!

o R
%\\ R VROV

pe e
R NI

% N

SN P F
Nt R
SRS
N
B ey
S

& &
AN
o Nt
g

2t
o

s
l\.-"w“\.;.\
& b “’?\ R
R ¥ 2
& B e S
A1 RS
nE N'.«.-w‘“""““*
\\*\*ﬁ
. gl i
s aa
2
e
THRRIRY
s
5 o
pe e
S SETN ;
}E.@ s M‘M“mm"
W, T F
- Rt
W TR T
&
2

TN < 0%
Ry

M:'\ww -
s ---":3‘
—— :’ﬂ‘,
?

\\.\.‘.“.“\\\w
MRSt A



Patent Application Publication  Aug. 6,2020 Sheet 2 of 9 US 2020/0248877 A1

%
in, Y p ™
e bt

IR 1

o, R
e

i
e
i,

i

R e il

o




Patent Application Publication  Aug. 6,2020 Sheet 3 of 9 US 2020/0248877 A1

RS
K o
I iy
SN, AT s'{:ia\&
iﬁie”mw"“"‘\w,\ § ER,
N ¥
i
§

s
3 e
£8 \"f“i'u;

PRI Wy

pecs ?}vf},‘,_uy.“n ngﬁf& -
pe F ;

S SR

oy

3
§
N

§

§

Fig.3



Patent Application Publication  Aug. 6,2020 Sheet 4 of 9 US 2020/0248877 A1

R

X

e
g*s’ e
S, A
L e
& P A
&

S ECEE R 8
Tuw BT

R
Ko R,

V“\\ bt E
Baoa Ry o Y
X

sy ey
Gfs

i
s, R
e SR

Da)

k“““we“:\\w\w- {:3 2 ]

i

&0

o o
e e
\\\-w\“

Fig.4



Patent Application Publication  Aug. 6,2020 Sheet 5 of 9 US 2020/0248877 A1

802

803

804

Fig.5



Patent Application Publication  Aug. 6,2020 Sheet 6 of 9 US 2020/0248877 A1




Patent Application Publication  Aug. 6,2020 Sheet 7 of 9 US 2020/0248877 A1

821

Fig. 7



Patent Application Publication  Aug. 6,2020 Sheet 8 of 9 US 2020/0248877 A1

833

832

831

Fig.8



Patent Application Publication  Aug. 6,2020 Sheet 9 of 9

837

836

835

838

US 2020/0248877 Al



US 2020/0248877 Al

LIGHT BULB APPARATUS

CROSS REFERENCE

[0001] The present application is a continuation applica-
tion of U.S. application Ser. No. 16/445,123, which is a
continuation application of U.S. patent application Ser. No.
16/445,123, which is a continuation application of U.S.
patent application Ser. No. 15/944,784 filed on Apr. 3, 2018,
which is a continuation application of U.S. patent applica-
tion Ser. No. 15/805,503 filed on Nov. 7, 2017, which is a
continuation-in-part application of U.S. patent application
Ser. No. 15/632,873 filed on Jun. 26, 2017, which is a
continuation application of U.S. patent application Ser. No.
15/432,009 filed on Feb. 14, 2017, which is a continuation
application of U.S. patent application Ser. No. 15/113,837
filed on Jul. 24, 2016.

FIELD OF INVENTION

[0002] The present invention relates to a light bulb and
more particularly related a LED light bulb.

BACKGROUND

[0003] In recent years, LED chips as illumination source
used in indoor illumination field are developed rapidly.
People continuously discover LED lamps that are easily
manufactured and have stability. A traditional LED lamp
structure mainly includes five parts of a bulb head, a driver,
a radiator, a LED aluminum substrate and a bulb housing,
where the LED aluminum substrate and the driver are of a
separate style, and the driver and the LED light source are
connected via melding. For example, the China invention
patent, issued and published on Aug. 15, 2013 with patent
No. 201320502252.5, disclosed a type of LED lamp struc-
ture piece. The LED lamp structure piece includes a lamp
housing, a radiator, a LED light source plate, and a lamp cap,
where the radiator includes a radiator base, cooling fin, and
a hollow tube, the hollow tube is located below the radiator
base and connected to the radiator base, and the hollow tube
has a inside space for containing LED driver source.
[0004] Because the driver source is contained in the sleeve
tube in the center of the radiator, when the driver source is
connected with the LED source plate, electrical wires need
to be go through the center of the radiator and fixed to the
LED aluminum substrate via melding, which is complicated
on assembling and causes high manufacturing cost.

SUMMARY OF INVENTION

[0005] According to an embodiment of the present inven-
tion, a light bulb apparatus is provided. The light bulb has a
plurality of LED modules, a substrate, a driver circuit board,
a plastic piece, a radiator and a lamp cap.

[0006] The LED module may contain one or more than
one LED chips packaged as a unit. The LED refers to Light
Emitted Diode, which has various related technology to
convert electricity to light.

[0007] The LED modules are mounted on the substrate.
The substrate may be implemented as a plate that has
aluminum material for better heat dissipation. Please be
noted that containing aluminum material does not mean the
substrate needs to be a complete aluminum plate, which may
also refer to any material containing aluminum or aluminum
alloy mixed with other material.
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[0008] The substrate has a first connection end and a
second connection end. The first connection end and the
second connection end are electrically connected to the LED
modules, which mean that when the LED modules are
supplied with electricity to provide light, the first connection
end and the second connection end are electrically con-
nected to the LED modules as conducting path for the LED
modules.

[0009] The driver circuit board is used for converting
outside electricity, e.g. with 220V or 110V, to a driving
current with a suitable voltage and characteristic to drive the
LED modules to emit light. Wireless controller for providing
additional IoT (Internet of Things) function like Bluetooth
control interface may also be disposed on the driver circuit
board.

[0010] The plastic piece has a guiding groove for inserting
the driver circuit board. In other words, when assembling the
light bulb, the driver circuit board is inserted into the guiding
groove of the plastic piece to make sure the driver circuit is
located at corrected position to further connect to other
components.

[0011] The radiator, which may be used for heat dissipa-
tion, has a top plate and a side wall. The substrate is fixed
on the top plate, and the side wall is connected to the plastic
piece. The top plate has a through hole.

[0012] The lamp cap has a first electrode and a second
electrode. The first electrode is insulated from the second
electrode. The driver circuit board is connected to the first
electrode and the second electrode, e.g. with welded metal
line or metal clip. The driver circuit board has two pins to
pass through the through hole of the radiator to plug in two
elastic strips of the second connection end. The second
connection end is disposed on the backside of the substrate.
[0013] In some embodiments, the substrate is a metal disk
with an insulation layer for installing a plug component with
the second connection end at the back side of the substrate
and with the first connection end at the front side of the
substrate. In other words, the plug may be used for forward-
ing electricity from the back side of the substrate to the front
side of the substrate, i.e. the driving current from the driver
circuit board to the LED modules.

[0014] In some embodiments, there is certain heat dissi-
pation gel applied between the substrate and the radiator.
The LED modules and the driver circuit board are two major
heat sources in the light bulb apparatus. The heat dissipation
gel may be used to carry the heat generated by the LED
modules to the radiator for better heat dissipation.

[0015] In some embodiments, the substrate and the radia-
tor may be molded together with a molding machine. In
other words, certain plastic with nice heat dissipation factor
may be used to more closely fixing the connection between
the substrate and the radiator.

[0016] In some embodiments, the side wall has an exterior
surface directly contact with the inner surface of the plastic
piece. In other words, such design helps carrying the heat on
the radiator to the plastic piece, which may be used as the
major outer housing of the light bulb.

[0017] In some embodiments, the radiator has a plurality
of fins disposed between the side wall and the top plate. Such
design increases heat dissipation efficiency by increasing
more air contact area.

[0018] In addition, in some designs, the top plate may
have an inner side wall. The plurality of fins have first fins
ends connected to the inner side wall and have second fins
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ends connected to the side wall of the radiator. In such
design, the top plate is connected to the side wall with the
fins. There may even be fins holes connecting a top side and
a bottom side of the radiator. With such fins holes, air may
flow from the front side of the radiator to the backside or
vice versa. When air is flown, heat dissipation usually has a
better performance.

[0019] In some embodiment, the radiator is made of metal
for performing heat dissipation. For example, copper or
aluminum and their alloy are good option to make the
radiator.

[0020] Insome embodiments, the diameter of the top plate
is smaller than 70% of the diameter of the side wall. In other
words, in such design, the LED modules above the top plate
are more closely to the center of the light bulb apparatus.
[0021] In some embodiments, the plastic piece has a
supporting member for supporting the radiator. Specifically,
certain lever, tube or structures with other shapes may be
made extended from the main body of the plastic piece for
supporting the radiator to keep the radiator more reliably.
[0022] In addition, the supporting member may further
have an aligning plug to insert into an aligning hole of the
radiator. In other words, the radiator may have certain holes
to provide the aligning function. The supporting member has
the aligning plug inserting into the aligning holes.

[0023] In some embodiments, the substrate is a circular
disk. The LED components are disposed as a circular pattern
with a diameter between 60% to 90% of the diameter of the
circular disk of the substrate. In such design, the LED
components are separated and arranged in the peripheral
area of the substrate to get the light more focused.

[0024] In some embodiments, the plastic piece has a
plurality of hook structures for hooking a bulb shell. With
such design, the bulb shell where light is emitted through
may be easily assembled to the plastic piece. Glue may also
be used for enhancing reliability. Meanwhile, such design
may be helpful for certain needs, e.g. changes or fixing
components on the substrate.

[0025] In some embodiments, the bulb shell is a translu-
cent plastic dome. The translucent dome ensures emitted
light more softly and hides circuits on the substrate from the
user to make a better appearance.

[0026] In some embodiments, the bulb apparatus may
further have an optical reflector disposed above the substrate
for guiding light emitted from the LED modules. Such
optical reflector is designed for guiding the emitted light
from the LED modules to designed paths. This makes
customized light effect and increases visual effect of the bulb
apparatus.

[0027] In some embodiments, the optical reflector may
have a crown lens portion, a stand portion and a base
portion. The base portion is placed on the substrate. The
LED components are placed under the stand portion. The
crown lens portion dispatches light with a crown pattern. In
such design, emitted light from the LED modules enters the
stand portion and moves into the crown portion to finally
emitted in desired direction. With such design, the light bulb
apparatus appears like a diamond when it is emitting light.
[0028] In some embodiments, the plastic piece has a cup
portion and a support portion. The bottom of the support
portion is connected to the lamp cap. The top of the cup
portion is connected to the radiator. The diameter of the top
of the cup portion is larger than the diameter of the support
portion.
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[0029] In some embodiments, the substrate may have a
plurality of thin metal components respectively connecting
the plurality of LED modules to form an interconnection
among the plurality of LED modules. In other words, the
LED modules are not connected with metal wires. Instead,
thick plate segments that may conduct electricity are used
for connecting the LED modules in series or in parallel, or
in other arrangement. Other electronic components may also
be disposed on the substrate.

[0030] In some embodiments, the plurality of thin metal
components are covered by a insulation surface with white
color material. With such design, the electricity is protected
under the insulation surface to make the light bulb apparatus
safer. The white color material helps reflects light to desired
direction to increase light efficiency.

[0031] In some embodiments, there is a trench between
the top and the side wall. This further increases rigid strength
of'the light bulb apparatus and also helps better perform heat
dissipation.

[0032] The technical solution of the present invention is:
a lamp cap electrical connection structure including a sub-
strate, a plastic piece, and a lamp cap, in which the lamp cap
includes a first electrode and a second electrode, the first
electrode is insulated from the second electrode, the second
electrode is fixed relative to the first electrode, the plastic
piece is disposed above the first electrode, the substrate is
fixed on the plastic piece, the substrate has electronic
components and has a first connection end and a second
connection end electrically connecting to the electronic
components, the first electrode and the first connection end
are electrically connected, the second electrode is a lever
structure, the second connection end includes a connection
part and a contact part, the connection part is electrically
connected to the electronic components on the substrate, and
the contact part is electrically connected to one end of the
second electrode.

[0033] Compared with conventional art, the lamp cap
electrical connection structure has electronic components
and the LED light source disposed on the substrate at the
same time and has the first connection end and the second
connection end disposed on the substrate and electrically
connected to the electronic components for the first elec-
trode of the lamp cap being electrically connected to the first
connection end, and for the second electrode of the lamp cap
being electrically connected to the second connection end,
so as to remove the need for disposing electrical wires for
performing electrical connection and to perform electrical
connection between the driver circuit and the lamp cap while
fixing the substrate, and such design simplifies the structure,
performs easy installation, has simple structures and is easy
to be assembled automatically.

BRIEF DESCRIPTION OF DRAWINGS

[0034] FIG. 1 is an exploded perspective diagram of a
lamp cap electrical connection structure in a first embodi-
ment of the present invention.

[0035] FIG. 2 is a main view diagram of the lamp cap
electrical connection structure of FIG. 1.

[0036] FIG. 3 is a perspective diagram of the lamp cap
electrical connection structure of FIG. 1 by removing a
plastic piece and a radiator along another angle.

[0037] FIG. 4 is a sectional view along A-A line in FIG. 2.
[0038] FIG. 5 is another embodiment of a light bulb.



US 2020/0248877 Al

[0039] FIG. 6 is an exploded view of a portion of com-
ponents of FIG. 5.

[0040] FIG. 7 illustrates a top view of a radiator embodi-
ment.

[0041] FIG. 8 illustrates a driver circuit board embodi-
ment.

[0042] FIG. 9 illustrates an optical component of another
embodiment.

DETAILED DESCRIPTION

[0043] According to an embodiment of the present inven-

tion, a light bulb apparatus is provided. The light bulb has a
plurality of LED modules, a substrate, a driver circuit board,
a plastic piece, a radiator and a lamp cap.

[0044] The LED module may contain one or more than
one LED chips packaged as a unit. The LED refers to Light
Emitted Diode, which has various related technology to
convert electricity to light.

[0045] The LED modules are mounted on the substrate.
The substrate may be implemented as a plate that has
aluminum material for better heat dissipation. Please be
noted that containing aluminum material does not mean the
substrate needs to be a complete aluminum plate, which may
also refer to any material containing aluminum or aluminum
alloy mixed with other material.

[0046] The substrate has a first connection end and a
second connection end. The first connection end and the
second connection end are electrically connected to the LED
modules, which mean that when the LED modules are
supplied with electricity to provide light, the first connection
end and the second connection end are electrically con-
nected to the LED modules as conducting path for the LED
modules.

[0047] The driver circuit board is used for converting
outside electricity, e.g. with 220V or 110V, to a driving
current with a suitable voltage and characteristic to drive the
LED modules to emit light. Wireless controller for providing
additional IoT (Internet of Things) function like Bluetooth
control interface may also be disposed on the driver circuit
board.

[0048] The plastic piece has a guiding groove for inserting
the driver circuit board. In other words, when assembling the
light bulb, the driver circuit board is inserted into the guiding
groove of the plastic piece to make sure the driver circuit is
located at corrected position to further connect to other
components.

[0049] The radiator, which may be used for heat dissipa-
tion, has a top plate and a side wall. The substrate is fixed
on the top plate, and the side wall is connected to the plastic
piece. The top plate has a through hole.

[0050] The lamp cap has a first electrode and a second
electrode. The first electrode is insulated from the second
electrode. The driver circuit board is connected to the first
electrode and the second electrode, e.g. with welded metal
line or metal clip. The driver circuit board has two pins to
pass through the through hole of the radiator to plug in two
elastic strips of the second connection end. The second
connection end is disposed on the backside of the substrate.
[0051] Please refer to FIG. 5, which illustrates a side view
of a light bulb embodiment. In this embodiment, the light
bulb has a bulb shell 802, which may be translucent to emit
light yet keeping the components in the bulb less visible and
makes the emitted light more softly.
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[0052] The bulb shell 802 is attached to a plastic piece
801. The plastic piece 801 further connected to a lamp cap
with a first electrode 803 and a second electrode 804.
[0053] Please refer to FIG. 6, which illustrates some
components of the embodiment in FIG. 5. The bulb shell 802
has some hook structures 803 to be attached to the plastic
piece 801. The plastic piece 801 has a cup portion 813 and
a support portion 814. The support portion 814 has a
narrower diameter than the cup portion 813, which extends
its diameter from bottom to top.

[0054] In FIG. 6, a substrate 801 carrying a plurality of
LED modules 805 is provided. A plug 806 is also disposed
at the center of the substrate 804. As explained in following
description, the plug 806 forwards current from one side of
the substrate 804 to the other side of the substrate 804 to
drive the LED modules 805 to emit light.

[0055] In FIG. 6, the radiator 812 has a top plate 811 that
has a through hole 810 in the central part, so that connecting
pins of the driver circuit board may get through the through
hole 810 to reach the plug 806.

[0056] The radiator 812 also has multiple fins 808 to
increase touch area to air to better achieve heat dissipation.
There are fins holes 809 between fins 808, which further
improves heat dissipation efficiency. The fins 808 connect
the top plate 811 and the side wall 807. The side wall 807
further engages with the interior surface of the plastic piece.
In other words, heat from the LED modules 805 may be
transmitted to the plastic piece 813 via the radiator 812.
[0057] Please refer to FIG. 7, which illustrates a top view
of'such radiator 821. It is clearly to see that there is a through
hole 824 in the middle of a top plate. The top plate is
connected to the side wall 821 with the fins 822. There are
fins holes between the fins 822.

[0058] Please refer to FIG. 8, which illustrates a driver
circuit board 832 is inserted into a guiding groove 831 of a
plastic piece. The driver circuit board 832 has two pins 833
to be further inserted into a plug of a substrate that mounts
LED modules. Such design makes assembling more conve-
nient and thus saves manufacturing cost.

[0059] Please refer to FIG. 9, which illustrates an optical
reflector disposed above a substrate 834 for guiding light
emitted from the LED modules. In FIG. 9, the optical
reflector has a crown lens portion 837, a stand portion 836
and a base portion 835, the base portion 835 is placed on the
substrate 834, the LED components are placed under the
stand portion, the dashed circular area 838, and the crown
lens portion 837 dispatches light with a crown pattern.
[0060] In some embodiments, the substrate is a metal disk
with an insulation layer for installing a plug component with
the second connection end at the back side of the substrate
and with the first connection end at the front side of the
substrate. In other words, the plug may be used for forward-
ing electricity from the back side of the substrate to the front
side of the substrate, i.e. the driving current from the driver
circuit board to the LED modules.

[0061] In some embodiments, there is certain heat dissi-
pation gel applied between the substrate and the radiator.
The LED modules and the driver circuit board are two major
heat sources in the light bulb apparatus. The heat dissipation
gel may be used to carry the heat generated by the LED
modules to the radiator for better heat dissipation.

[0062] In some embodiments, the substrate and the radia-
tor may be molded together with a molding machine. In
other words, certain plastic with nice heat dissipation factor
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may be used to more closely fixing the connection between
the substrate and the radiator.

[0063] In some embodiments, the side wall has an exterior
surface directly contact with the inner surface of the plastic
piece. In other words, such design helps carrying the heat on
the radiator to the plastic piece, which may be used as the
major outer housing of the light bulb.

[0064] In some embodiments, the radiator has a plurality
of fins disposed between the side wall and the top plate. Such
design increases heat dissipation efficiency by increasing
more air contact area.

[0065] In addition, in some designs, the top plate may
have an inner side wall. The plurality of fins have first fins
ends connected to the inner side wall and have second fins
ends connected to the side wall of the radiator. In such
design, the top plate is connected to the side wall with the
fins. There may even be fins holes connecting a top side and
a bottom side of the radiator. With such fins holes, air may
flow from the front side of the radiator to the backside or
vice versa. When air is flown, heat dissipation usually has a
better performance.

[0066] In some embodiment, the radiator is made of metal
for performing heat dissipation. For example, copper or
aluminum and their alloy are good option to make the
radiator.

[0067] Insome embodiments, the diameter of the top plate
is smaller than 70% of the diameter of the side wall. In other
words, in such design, the LED modules above the top plate
are more closely to the center of the light bulb apparatus.
[0068] In some embodiments, the plastic piece has a
supporting member for supporting the radiator. Specifically,
certain lever, tube or structures with other shapes may be
made extended from the main body of the plastic piece for
supporting the radiator to keep the radiator more reliably.
[0069] In addition, the supporting member may further
have an aligning plug to insert into an aligning hole of the
radiator. In other words, the radiator may have certain holes
to provide the aligning function. The supporting member has
the aligning plug inserting into the aligning holes.

[0070] In some embodiments, the substrate is a circular
disk. The LED components are disposed as a circular pattern
with a diameter between 60% to 90% of the diameter of the
circular disk of the substrate. In such design, the LED
components are separated and arranged in the peripheral
area of the substrate to get the light more focused.

[0071] In some embodiments, the plastic piece has a
plurality of hook structures for hooking a bulb shell. With
such design, the bulb shell where light is emitted through
may be easily assembled to the plastic piece. Glue may also
be used for enhancing reliability. Meanwhile, such design
may be helpful for certain needs, e.g. changes or fixing
components on the substrate.

[0072] In some embodiments, the bulb shell is a translu-
cent plastic dome. The translucent dome ensures emitted
light more softly and hides circuits on the substrate from the
user to make a better appearance.

[0073] In some embodiments, the bulb apparatus may
further have an optical reflector disposed above the substrate
for guiding light emitted from the LED modules. Such
optical reflector is designed for guiding the emitted light
from the LED modules to designed paths. This makes
customized light effect and increases visual effect of the bulb
apparatus.
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[0074] In some embodiments, the optical reflector may
have a crown lens portion, a stand portion and a base
portion. The base portion is placed on the substrate. The
LED components are placed under the stand portion. The
crown lens portion dispatches light with a crown pattern. In
such design, emitted light from the LED modules enters the
stand portion and moves into the crown portion to finally
emitted in desired direction. With such design, the light bulb
apparatus appears like a diamond when it is emitting light.
[0075] In some embodiments, the plastic piece has a cup
portion and a support portion. The bottom of the support
portion is connected to the lamp cap. The top of the cup
portion is connected to the radiator. The diameter of the top
of the cup portion is larger than the diameter of the support
portion.

[0076] In some embodiments, the substrate may have a
plurality of thin metal components respectively connecting
the plurality of LED modules to form an interconnection
among the plurality of LED modules. In other words, the
LED modules are not connected with metal wires. Instead,
think plate segments that may conduct electricity are used
for connecting the LED modules in series or in parallel, or
in other arrangement. Other electronic components may also
be disposed on the substrate.

[0077] In some embodiments, the plurality of thin metal
components are covered by a insulation surface with white
color material. With such design, the electricity is protected
under the insulation surface to make the light bulb apparatus
more safely. The white color material helps reflects light to
desired direction to increase light efficiency.

[0078] In some embodiments, there is a trench between
the top and the side wall. This further increases rigid strength
of'the light bulb apparatus and also helps better perform heat
dissipation.

[0079] FIG. 1is an exploded perspective diagram of a new
utility lamp cap electrical connection structure 100, where
the lamp cap electrical connection structure 100 includes a
substrate 20, a plastic piece 50, a lamp cap 60, and a radiator
80. FIG. 2 is a main view diagram of the lamp cap electrical
connection structure of FIG. 1.

[0080] The lamp cap 60 includes a first electrode 61 and
a second electrode 62, the first electrode 61 is insulated from
the second electrode 62, and the second electrode 62 is fixed
relative to the first electrode 61. The lamp cap 60 is a regular
screw lamp cap, and the first electrode 61 is the lamp cap
housing. The plastic piece 50 is disposed above the first
electrode 61, and the substrate 20 is fixed on the plastic piece
50. The plastic piece 50 is a circular housing structure with
openings on both its top and bottom. The substrate 20 has
LED light source 30 disposed on its front side, and the LED
light source is disposed in the middle of the substrate. The
substrate 20 is also integrated with a driver IC chip 40, and
also, other electronic components may be disposed and a
circuit board may be used for connecting the electronic
components. The radiator 80 includes a top plate 81 and a
side wall 82 with integral forming, the substrate 20 is fixed
on the top plate 81, the side wall 82 is disposed inside the
plastic piece 50 and the plastic piece 50 insulates the side
wall 82 from outside so that the lamp cap electrical structure
100 is complied with safety standard requirement.

[0081] Please refer to FIG. 3, in which the substrate 20 is
an aluminum substrate, the substrate 20 has a first connec-
tion end 21 and a second connection end 22, the first
electrode 61 and the first connection end are electrically
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connected, the second electrode 62 is a lever structure, the
second connection end 22 includes a connection part 222
and a contact part 221, the connection part 222 is electrically
connected to the electronic components on the substrate 20,
and the contact part 221 is electrically connected to one end
of the second electrode 62.

[0082] The first electrode 61 may further include an insu-
lation sleeve 64, the insulation sleeve 64 is fixed at the
bottom of the first electrode 61, the insulation sleeve 64 has
a containing hole (not shown) in its middle part, and the
second electrode 62 is disposed in the containing hole. A
supporting sleeve 63 is disposed around the containing hole
in the middle part of the insulation sleeve 64, the inner wall
of the supporting sleeve 63 corresponds to the second
electrode 62, the outer wall of the second electrode 62 has
a barb (not shown), and the barb is hooked to the inner wall
of the supporting sleeve 63. The second connection end 22
is disposed at the back side of the substrate 20, the contact
part 221 includes a pair of elastic strips 2211 opposing to
each other, and one end of the second electrode 62 is
plugged between the two elastic strips 2211 to perform
electrical connection. The connection part 222 is a sheet
structure, the connection part 222 and the contact part 221
are made with integral forming, the connection part 222 has
a connection pin 2221, and the connection pin 2221 is fixed
at the back side of the substrate 20.

[0083] Please refer to FIG. 4, in which the radiator 80 is
made of conductive material, the side wall 82 of the radiator
80 is electrically connected to the first electrode 61, the first
connection end 21 is disposed at the back side of the
substrate 20, the substrate 20 is fixed at the top side of the
top plate via a screw 70, and the first connection end 21 is
electrically connected tot eh top plate 81 of the radiator 80.
[0084] During operation, the first connection end 21 of the
substrate 20 is electrically connected to the top plate 81 of
the radiator 80, and the first connection end 21 is able to
electrically connect to the first electrode 61 because the side
wall of the radiator 80 is electrically connected to the first
electrode 61. The second connection end 22 disposed on the
back side of the substrate 20 has two elastic strips 2211
disposed at its contact part 221 so that one end of the second
electrode 62 with a lever structure is plugged between the
two elastic strips 2211 so that the second connection end 22
is electrically connected to the second electrode 62. With
such, the first connection end 21 and the second connection
end 22 may supply electricity to the electronic components
on the substrate 20 like LED light source 30 or the driver IC
chip 40.

[0085] In summary, the lamp cap electrical connection
structure 100 has both a driver IC chip 40 and LED light
source 30 on its substrate 20 at the same time, and has the
first connection end 21 and the second connection end 22
disposed on the substrate 20 and electrically connected to
the electronic components on the substrate 20, so that the
lamp cap has the first electrode 61 electrically connected to
the first connection end 21 and the second electrode 62
electrically connected to the second connection end 22 to
remove the need of disposing electrical wires for performing
electrical connection and to perform electrical connection
between the driver circuit and the lamp cap while fixing the
substrate for simplifying structure and for having advantages
of simple structure. In addition, the second connection end
22 is disposed at the back side of the substrate 20, not
affecting the placement of the LED light source 30 on the
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front side of the substrate 20 so as to preserve larger space
for light device design. The lamp cap 60 is not limited to
screw head lamp, and may be other type of lamp cap like a
socket lamp cap. It is only needed to change the second
electrode 62 as a lever structure.

1. A light bulb apparatus comprising:

a plurality of LED modules;

a substrate comprising for mounting the plurality of LED
modules, a first connection end and a second connec-
tion end, the first connection end and the second
connection end being electrically connected to the
plurality of LED modules;

a driver circuit board;

a wireless controller coupled the driver circuit board for
connecting to an external device;

a lamp cap with a first electrode and a second electrode,
wherein the first electrode is insulated from the second
electrode, the driver circuit board is connected to the
first electrode and the second electrode, the driver
circuit board has pins plugging in the second connec-
tion end, the second connection end is disposed on the
backside of the substrate, wherein the substrate is a
metal disk with an insulation layer for installing a plug
component with the second connection end at the back
side of the substrate and with the LED modules at the
front side of the substrate, wherein the driver plate is
inserted into a groove of a plastic piece so as to align
the pins plugging in the second connection end.

2. The light bulb apparatus of claim 1, further comprising

a radiator, the radiator comprising a top plate and a side wall,
the substrate being fixed on the top plate, and the side wall
being connected to the plastic piece, the top plate having a
through hole, wherein the driver circuit board has two pins
to pass through the through hole of the radiator to plug in
two elastic strips of the second connection end.

3. The light bulb apparatus of claim 2, wherein the
substrate is a metal disk with an insulation layer for install-
ing a plug component with the second connection end at the
back side of the substrate and with the first connection end
at the front side of the substrate.

4. The light bulb apparatus of claim 3, wherein the side
wall has an exterior surface directly contact with the inner
surface of the plastic piece.

5. The light bulb apparatus of claim 4, wherein the
radiator has a plurality of fins disposed between the side wall
and the top plate.

6. The light bulb apparatus of claim 5, wherein the top
plate has an inner side wall, the plurality of fins have first
fins ends connected to the inner side wall and have second
fins ends connected to the side wall of the radiator.

7. The light bulb apparatus of claim 6, wherein there are
fins holes connecting a top side and a bottom side of the
radiator.

8. The light bulb apparatus of claim 7, wherein the
radiator is made of metal for performing heat dissipation.

9. The light bulb apparatus of claim 7, wherein the
diameter of the top plate is smaller than 70% of the diameter
of the side wall.

10. The light bulb apparatus of claim 9, wherein the
plastic piece has a supporting member for supporting the
radiator.

11. The light bulb apparatus of claim 10, wherein the
supporting member has an aligning plug to insert into an
aligning hole of the radiator.
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12. The light bulb apparatus of claim 1, wherein the
plastic piece has a plurality of hook structures for hooking
a bulb shell.

13. The light bulb apparatus of claim 12, wherein the bulb
shell is a translucent plastic dome.

14. The light bulb apparatus of claim 1, further compris-
ing an optical reflector disposed above the substrate for
guiding light emitted from the LED modules.

15. The light bulb apparatus of claim 14, wherein the
optical reflector has a crown lens portion, a stand portion and
a base portion, the base portion is placed on the substrate, the
LED components are placed under the stand portion and the
crown lens portion dispatches light with a crown pattern.

16. The light bulb apparatus of claim 1, wherein the
plastic piece has a cup portion and a support portion, the
bottom of the support portion is connected to the lamp cap,
the top of the cup portion is connected to the radiator, and
the diameter of the top of the cup portion is larger than the
diameter of the support portion.

17. The light bulb apparatus of claim 1, wherein the
substrate comprises a plurality of thin metal components
respectively connecting the plurality of LED modules to
form an interconnection among the plurality of LED mod-
ules.

18. The light bulb apparatus of claim 17, wherein the
plurality of thin metal components are covered by a insu-
lation surface with white color material.

19. The light bulb apparatus of claim 1, wherein there is
a trench between the top and the side wall.

20. The light bulb apparatus of claim 1, wherein the
external device is an IoT device.
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