wo 2012/154528 A2 [N 0000 00 A O A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/154528 A2

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

31

15 November 2012 (15.11.2012) WIPOIPCT
International Patent Classification:
HO5B 37/02 (2006.01)
International Application Number:
PCT/US2012/036449
International Filing Date:
4 May 2012 (04.05.2012)
Filing Language: English
Publication Language: English (84)
Priority Data:
13/105,328 11 May 2011 (11.05.2011) Us

Applicant (for all designated States except US): GENER-
AL ELECTRIC COMPANY [US/US]; 1 River Road,
Schenectady, NY 12345 (US).

Inventors; and

Inventors/Applicants (for US only): ROBERTS, Bruce,
Richard [US/US]; Bldg. 338 Nela Park, 1975 Noble Road,
East Cleveland, OH 44112 (US). BRNADA, Josip
[US/US]; Bldg. 338 Nela Park, 1975 Noble Road, East
Cleveland, OH 44112 (US). AURONGZEB, Deeder
[BD/US]; Bldg. 338 Nela Park, 1975 Nobel Road, East
Cleveland, OH 44112 (US).

Agents: DIMAURO, Peter, T. et al.; GENERAL ELEC-
TRIC COMPANY, Global Patent Operation, 2 Corporate
Drive, Suite 648, Shelton, CT 06484 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: ISOLATED CAPACITOR DRIVE CIRCUIT FOR THIN-FILM SOLID-STATE LIGHTING

N

100-+

E4

200--,

'
................................ A P

IGHTING DEVI
LIGHTING DEVICE 20

FIRITIRERET
ro
no

rJ

FIXTEITATEXEIT

DRIVER

132~ ARRAY

A
YR 2

LA

TYR X
B~y

FIG. 1

(57) Abstract: Solid-State lighting devices and fixtures are presented in which capacitor plates are formed in the fixture and in the
lighting device to form AC coupling capacitors with one or more intervening dielectrics when the lighting device is placed in the fix -
ture to power a driver circuit of the lighting device while providing a fixture with no exposed live wiring.
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ISOLATED CAPACITOR DRIVE CIRCUIT FOR THIN-
FILM SOLID-STATE LIGHTING

BACKGROUND OF THE DISCLOSURE

[0001] Solid-state lighting (SSL) devices, such as light emitting diodes (LEDs), organic
light emitting diodes (OLEDs) and organic light emitting transistors (OLETS), are
becoming a popular alternative to fluorescent and other more conventional forms of light
sources, due to improved energy efficiency, thin form factor, and case of adaptation for
different shapes of lighting devices. SSLs are typically fabricated using thin-film
technology, allowing the lighting device to be built as a thin, flexible structure. LEDs and
OLEDs are driven by DC current, and thus fixtures for these devices must include driver
circuitry to interface with conventional AC power sources. As these devices continue to be
used in various lighting applications, new techniques and interconnection solutions are

needed for powering SSL light sources.
SUMMARY OF THE DISCLOSURE

[0002] The present disclosure provides an isolated drive topology facilitating electrical and
mechanical connection for thin-film solid-state lighting (SSL) devices in which a capacitor
coupled AC circuit provides energy across an isolation barrier at the interface between the
lighting device and an associated fixture. The secondary (device) side of the isolation
circuit includes one or more rectifier components to rectify the AC signal in order to drive
the SSL device(s) with DC current. The disclosure thus provides a safe, economical
solution for powering flexible lighting devices in a simple and cost-effective manner, where
the fixture can be entirely free of exposed live conductors. The isolated circuit can thus be
casily disconnected without exposing a user to shock hazards, and the entire assembly can
be simple and cost effective. The disclosure finds utility in a variety of possible
applications, for instance, in which a non-rigid driver is incorporated into a flexible SSL
light source. Such devices can be employed, for example, as illuminated wallpaper in which
a base structure 1s part of a wall or ceiling structure (e.g., drywall, etc.) onto which the light

source is glued or otherwise affixed. In addition, the disclosed lighting devices may be
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casily changed, for instance, allowing a user to change light colors seasonally and/or to
accommodate updated room decoration themes. Morecover, where the SSL light source

structure is flexible, applications are not limited to planar positioning of the lighting device.

[0003] One or more aspects of the disclosure are directed to a solid-state lighting device
which includes a base structure constructed in whole or at least in part of and insulative
material with two or more conductive plate structures facing outward of a first side of the
base. The lighting device also includes a driver circuit with first and second AC input
terminals connected to the plate structures as well as first and second DC output terminals

providing power to a light panel with one or more solid-state light sources.

[0004] In certain embodiments, the first side of the base structure is planar. In certain
embodiments, the first side of each plate structure is planar, and the first plate sides and the
first base structure side may be coplanar. In some embodiments, morecover, the first plate
side of each of the plate structures may be exposed. In other embodiments, the first plate

side of each plate structure is covered with a dielectric material.

[0005] In certain embodiments, the driver circuit includes a rectifier with one or more
diodes, such as a full bridge rectifier with for diodes in one example. In some embodiments,
the rectifier diode or diodes are fabricated as one or more thin-film layers incorporated into

the solid-state light source. In other embodiments, the diode or diodes are discrete devices.

[0006] In certain embodiments, the light panel includes one or more organic light emitting
diode (OLED) type solid-state light sources coupled between the DC output terminals of

the driver circuit.

[0007] A fixture is provided for a solid-state lighting device, which includes a base structure
configured to receive a solid-state lighting device along a first base structure side, where the
base structure is constructed in whole or at least in part of an insulative material. The

fixture includes first and second plate structures positioned in the base structure, each being

constructed of a conductive material and individually comprising a first plate side facing
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outwardly of the first base structure side and spaced inwardly therefrom, along with a

connection for electrically coupling the plate structure to an AC power source.

[0008] In certain embodiments, the fixture base structure includes a recess for receiving the
solid-state lighting device. In some embodiments, a gap between each of the first plate sides
and the base structure first side is at least partially filled with a dielectric material, such as
the base structure material in certain implementations. In certain embodiments, moreover,
the first base structure side and the first plate side of each of the plate structures are

coplanar.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] One or more exemplary embodiments are set forth in the following detailed

description and the drawings, in which:

[0010] Fig. 1 is a schematic diagram illustrating a solid-state lighting system including a
socket or fixture as well as an associated solid-state lighting device in which a pair of
capacitor plates are formed in both the lighting device and in the fixture to form AC
coupling capacitors for powering a driver of the lighting device when inserted into the

fixture;

[0011] Fig. 2 is a schematic diagram illustrating an embodiment in which the driver circuit

of the lighting device includes a full bridge rectifier formed by thin-film or discrete diodes;

[0012] Figs. 3 and 4 are sectional top plan views illustrating embodiments of the fixture and
solid-state lighting device in separated and joined positions, respectively, in which the AC

coupling capacitor diclectric is formed using insulative material of the fixture base;

[0013] Fig. 5 is a partial sectional top plan view showing the fixture and solid-state lighting
device of Figs. 3 and 4, in which the gap between the AC coupling capacitor plates is filled

with fixture base material,;
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[0014] Fig. 6 is a partial sectional top plan illustrating another embodiment in which the AC
coupling capacitor dielectric includes an insulator material portion formed using the fixture

base material as well as an air gap portion;

[0015] Figs. 7 and 8 are sectional top plan views illustrating further embodiments of the
fixture and solid-state lighting device in separated and joined positions, respectively, in
which the AC coupling capacitor dielectric is formed using insulative materials of the

fixture base and of the lighting device base;

[0016] Figs. 9 and 10 are perspective views illustrating removed and installed relative
positions of the exemplary fixture and solid-state lighting device embodiments of Figs. 3

and 4,

[0017] Figs. 11 is a schematic diagram illustrating another solid-state lighting device
embodiment, in which the driver circuit includes a full bridge rectifier followed by a DC-

DC converter circuit for driving an OLED light panel; and

[0018] Fig. 12 is a schematic diagram illustrating yet another embodiment in which the
driver circuit of the solid-state lighting device includes a capacitive divider circuit

preceding the rectifier bridge.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] Referring now to the drawings, like reference numerals are used to refer to like
elements throughout and the various features are not necessarily drawn to scale. A solid-
state lighting (SSL) system 2 is shown in Fig. 1 which can be powered from a single or
multiphase AC power source 4. The system 2 includes a fixture or light socket 100
providing connections 6 to the AC power source 4 and fixture plates 110 for providing AC
coupling of power from the source 4 to a driver circuit 220 of an associated solid-state
lighting (SSL) device 200. The SSL device 200 includes a solid-state lighting panel 230
with first and second DC power terminals 232 and 234, as well as one or more solid-state

light sources 231. In certain embodiments, the SSL sources 231 are semiconductor based
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light emitting diodes (LEDs). In other embodiments, the light panel 230 includes one or
more organic light emitting diodes (OLEDs), which can be connected in any suitable series
and/or parallel circuit configuration between the DC connections 232 and 334. The panel,
in other embodiments, can be any suitable form of solid-state lighting sources, including
without limitation LEDs, OLEDs, and/or organic light emitting transistors (OLETSs) or

combinations thereof.

[0020] The SSL device 200 includes two or more conductive plate structures 210 situated to
generally line up with the fixture plates 110 when the lighting device 200 is installed in the
fixture or socket 100. When the fixture plates 110 and the lighting device plates 210 are
oriented in the proper relative positions to one another, each pair of plates 110/210 forms an
AC coupling capacitor (e.g., C1 and C2 in the schematic illustrations provided herein)

which is used to couple AC input power from the source 4 to the driver circuit 210.

[0021] Referring also to Fig. 2, the driver circuit 220 can be any suitable form of electrical
circuit including one or more components by which DC output power is provided to the DC
terminals 232 and 234 by conversion of AC input power received at the lighting device
plates 210. In the example of Fig. 2, the driver 220 includes a rectifier circuit providing full
wave rectification of input AC power using diodes D1-D4 connected as a full bridge
rectifier. In other examples, a half wave rectifier can be provided, and even a simple single
diode rectifier circuit can be used to convert the AC power into DC driver output power at

the DC output terminals 232 in 234.

[0022] Referring also to Figs. 3-5, Figs. 3 and 4 illustrate sectional top plan views of first
embodiments of the fixture 100 and SSL lighting device 200. The fixture 100 and lighting
device 200 are separated in the view shown in Figs. 3, and the lighting device 200 is
installed in the fixture 100 in Fig. 4. In these embodiments, the socket 100 includes a base
structure 102 constructed in whole or in part of an insulative base structure material, such as
plastic, which is formed so as to receive the SSL device 200. The structure 102 includes a
planar first base structure side 104 that faces a recess 108 formed in the base structure 102

to receive the SSL device 200. The first side 104 in this example is generally planar,
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although other embodiments are possible in which the base structure 102 includes a
curvilinear or other non-planar side 104 for interfacing with a corresponding side of an SSL
lighting device 200. Other base structures 102 are possible which are formed to receive a
solid-state lighting device 200, with or without a recess 108. In the example of Figs. 3 and
4, the recess 108 has a thickness T generally commensurate with a thickness T of the SSL

device 200.

[0023] The fixture 100 includes two or more plate structures 110 positioned in the base
structure 102 with first plate sides 112 facing outwardly of the first base structure side 104
and spaced inwardly therefrom by a non-zero gap distance G. The plate structures 110 in
the illustrated embodiment are generally equal size, including a width dimension W, and
are generally cylindrical in form (e.g., Fig. 9 below), although other forms are possible, and
the plate structures 110 may be different from one another. Moreover, three or more such
plate structures 110 may be provided in certain embodiments, for instance, to connect with
multiphase AC input sources 4. In addition, more than one plate structure 110 can be
provided for each AC connection 6 in certain embodiments, whereby three or more plate

structures 110 can be used even for single phase AC input sources 4.

[0024] As seen in Fig. 5, the fixture 100 provides a gap 107 between each of the first plate
sides 112 of the plate structures 110 and the first base structure side 104. Although the gaps
107 are generally the same for each of the plates 110, different gaps can be used in other
embodiments. In the example of Fig. 5, the gap 107 is substantially entirely filled with the
insulative (e.g., plastic) material of the base structure 102, where the plate structures 110 in
this embodiment can be formed as conductive inserts pressed into corresponding cavities
formed in the base structure 102. In other embodiments, the gap 107 may be partially filled
with the insulative material of the base structure 102, as shown in Figs. 6, where a portion
of the gap 107 is filled with air. Other configurations are possible, wherein the base
structure material 102 may extend in front of the first plate side 112 in coplanar fashion
with the first base structure side 104, with an air gap being provided between the first plate

side 112 and that portion of the base structure material 102. In other embodiments, the gap
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107 is wholly or partially filled with another dielectric material, such as an insert in the gap
107 (e.g., alone or in combination with an air gap), and/or a dielectric film (not shown)

formed or installed on the first base structure side 104.

[0025] As also seen in Fig. 3, this embodiment of the SSL device 200 includes a base
structure 202 with a first base structure side 204 constructed in whole or at least in part of
an insulative material (e.g., plastic). The device 200 in this example is a thin panel formed
as multiple layers in a panel structure, including the base structure 202 as well as two or
more thin film layers 220 and 230. In one example, the rectifier diodes D1-D4 are formed
in a thin film layer structure 220 mounted to the base structure 202, and an OLED type
panel structure 230 is formed or mounted onto the thin film layer 220. In other
embodiments, the rectifier diodes D1-D4 of the driver circuit, and/or other driver circuit
components (e.g., see Figs. 11 and 12 below) can be formed in one or more such thin film
layers 220 and/or may be discrete components mounted to a suitable structure of the device

200 and interconnected to form a corresponding driver circuit 220.

[0026] The lighting device 200 also includes a pair of conductive plate structures 210
positioned in the base structure 202. In this embodiment, the first base structure side 204 is
planar, as are the first sides 212 of the plate structures 210. Moreover, the first plate sides
212 and the first base structure side 204 are coplanar in this embodiment, and the first plate
side 212 of each of the plate structures 210 is exposed. The lighting device plate structures
210 are preferably located such that when the lighting device 200 is installed into the
fixture 100, the lighting device plate structure first plate side 212 faces and is generally
parallel with the first plate side 112 of the corresponding plate structure 110 in the fixture
100. In this manner, each plate pair 110/210 will form a capacitor C1, C2 via an intervening
dielectric so as to allow coupling of AC input power from a source for to the driver circuit
220 of the lighting device 200. It is noted, in this regard, that while the coupling capacitors
C1 and C2 in certain embodiments are generally of equal capacitance and are of similar size

and configuration, this is not a requirement of the present disclosure, and the capacitors C1
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and C2 may be of different value, different shapes, different sizes, and/or be fabricated

using different materials, different plate-plate gap distances, etc.

[0027] Moreover, the corresponding plate structure pairs 110/210 are preferably located in a
controlled, aligned position relative to one another. In the embodiment of Figs. 3 and 4, this
is accomplished by the provision of alignment structures 106, in this case retaining tabs
formed as part of the base structure 102. In this manner, the provision of the recess 108
having thickness T in the fixture 100 and the general correspondence of the recess 108 with
the size and form of the lighting device 200 allows the device 200 to be inserted and snap
fit into the recess 108 as shown in Fig. 4 (see also Fig. 10 below). Thus installed, the
dielectric gap between the plate pairs 110/210 has a dimension approximately equal to the
gap distance G, which in turn, is controlled by the manufacturing of the socket 100. In this
manner, the capacitance of the AC coupling capacitors C1 and C2 can be controlled in

order to provide a desired amount of AC coupling between the source 4 and the driver 220.

[0028] The capacitors C1 and C2 are thus part of a safe, isolated connection scheme in
which one plate 110 is connected to the power source 4 and the other plate 220 is connected
to the driver circuit 220. Since the capacitor plates 110 and 210 are separated, the driver
circuit 220 and the SSL device load 230 are isolated from line power. Moreover, when the
lighting device 200 is removed from the fixture 100, the insulating material 102 provided in
the gap 107 prevents a user from touching the conductive fixture plate structures 110,
whereby all the user-accessible surfaces of the fixture 100 itself are electrically isolated

from line power.

[0029] This architecture can be engineered for any voltage level and/or load current level
required for a given lighting application. For instance, the capacitive reactants of the AC
coupling capacitors C1 and C2 can be set by the size of the facing surfaces 112 and 212 of
the fixture and lighting device plates 110 and 210, respectively. In this regard, for a given
load current level (e.g., rated DC drive current value for a given OLED panel 230), and for

a given voltage and frequency of the AC input source 4 (e.g., 120 V RMS at 60 Hz), the
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impedance X ¢ = X + X3 can be set, for instance, according to the following formulas

(e.g., for the case where C1 and C2 are of equal capacitance):

[0030] (1) I=Vac/Xc,and

[0031] (2) Xc=1/(29fC),

[0032] where f = the AC frequency of the source for, and I = the desired drive current level.

[0033] The capacitance required for a given design is thus set by the design of the plate
structures 110, 210, and also by the dielectric material formed in the gap 107. As seen in
the example of Fig. 5, the gap 107 has a dimension G which can be controlled entirely in
the manufacturing process for making the fixture base structure 102. Also, the dielectric
constant of the selected a structure material 102 can be tailored through material selection
in order to achieve a given desired capacitance value. In the example of Fig. 6, the
thickness of the diclectric material 102 and the dimension of the air gap within the capacitor

plate 107 can be tailored for a given desired capacitance value.

[0034] Referring also to Figs. 7 and &, another embodiment is illustrated in which the fixture
100 again has a gap 107 filled entirely with the insulative material of the base structure 102,
having a thickness G1 outlying the first plate faces 112 of the conductive fixture plate
structures 110. In this embodiment, however, the plate structures 210 of the SSL device 200
include first plate sides 212 that are covered with a dielectric material. In one embodiment,
as shown in the figure, this is done using the lighting device based material 202 (e.g.,
plastic in one example), having a thickness G2 as shown in Fig. 7. In other embodiments, a
dielectric material layer (not shown) or coating can be installed over the plate side 212. As
shown in Fig. 8, once the lighting device 200 is installed in the fixture 100, the effective
plate-plate capacitor gap has a dimension of G1 + G2, with the capacitor dielectric being
determined by the thicknesses G1 and G2 as well as by the dielectric constants of the
materials 102 and 202.
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[0035] Referring also to Figs. 9 and 10, in use, the illustrated embodiment of the fixture 100
may be a wall mount unit with suitable connections made to an AC source (not shown). In
this regard, fixture units 100 can be constructed to utilize power from normal 120 V AC, 60
Hz sources 4, with the AC coupling capacitors C1 and C2 being designed accordingly
depending on the power requirements of a given solid-state lighting device 200. It is noted,
however, that other power distribution options exist, for example, with 120 V, 60 Hz AC
power being converted by suitable rectifier/inverter units 4 to provide higher frequency AC
power as an input source to the fixture 100. In this case, the capacitance for the coupling
capacitor C1 and C2 could be smaller, thereby facilitating compact fixtures 100 and
associated solid-state lighting devices 200 for lower power illumination applications. As
seen in Fig. 9, the fixture 100 is mounted to a wall surface, and when no lighting device 200
is installed in the fixture 100, the fixture's plate structures 110 are covered by the base
structure material 102, and thus are not physically accessible by a user. Therefor, a user
may safely touch the fixture 100 even though the embedded plate structures 110 are
connected to an AC source 4. The light source 200, in one example an OLED array, is then
inserted into the recess 108 of the fixture 100 as shown in Fig. 10, with the
alignment/retaining tabs 106 retaining the light source 200 within the recess 108 of the
fixture 100, and also aligning the plate structures 210 of the light source 200 (not shown)
with the plate structures 110 of the fixture 100.

[0036] Fig. 11 illustrates another possible embodiment, in which the driver circuit 220
further includes a DC-DC converter circuit 222 coupled to the DC output terminals 232 and
234 of a full bridge rectifier circuit D1-D4. As mentioned above, the rectifier diodes D1-D4
and/or any additional circuitry of the DC-DC converter circuit 222 can be fabricated using
thin-film technology as part of a multilayer lighting device structure including the solid-
state light sources 231, for instance an array 230, along with the coupling capacitor
secondary plate structures 210 for a thin form factor lighting device structure 200.
Alternatively or in combination, any of the driver circuitry 220 can be fashioned using
discrete circuit components alone or in conjunction with thin-film components and

associated circuit interconnections. The embodiment of Fig. 11 facilitates use of general
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120 V AC source power for low wattage lighting applications, wherein the DC-DC
converter 222 can perform step down conversion, for instance, as a buck converter

topology.

[0037] Fig. 12 illustrates another exemplary embodiment in which the driver circuit 220
includes an input capacitive divider circuit including capacitors C3 and C4, with the center
node joining capacitors C3 and C4 being connected as one of the AC input terminals of the
full bridge rectifier circuit D1-D4. The divider capacitors C3 and C4 can be implemented as
discrete devices in the lighting device structure 200 in certain embodiments. This
arrangement also facilitates use of high-voltage AC sources (e.g., 120 V, 60 Hz) for low
power lighting applications, with the resulting DC voltage provided at the DC output
terminals 232 in 234 being tailored to provide the necessary DC drive current for a given

solid-state light source panel 230.

[0038] The above examples are merely illustrative of several possible embodiments of
various aspects of the present disclosure, wherein equivalent alterations and/or
modifications will occur to others skilled in the art upon reading and understanding this
specification and the annexed drawings. In particular regard to the various functions
performed by the above described components (assemblies, devices, systems, circuits, and
the like), the terms (including a reference to a "means") used to describe such components
are intended to correspond, unless otherwise indicated, to any component, such as
hardware, processor-executed software, or combinations thereof, which performs the
specified function of the described component (i.c., that is functionally equivalent), even
though not structurally equivalent to the disclosed structure which performs the function in
the illustrated implementations of the disclosure. Although a particular feature of the
disclosure may have been illustrated and/or described with respect to only one of several
implementations, such feature may be combined with one or more other features of the
other implementations as may be desired and advantageous for any given or particular
application. Furthermore, references to singular components or items are intended, unless

otherwise specified, to encompass two or more such components or items. Also, to the
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extent that the terms "including”, "includes", "having", "has", "with", or variants thereof are
used in the detailed description and/or in the claims, such terms are intended to be inclusive
in a manner similar to the term "comprising”. The invention has been described with
reference to the preferred embodiments. Obviously, modifications and alterations will
occur to others upon reading and understanding the preceding detailed description. It is

intended that the invention be construed as including all such modifications and alterations.
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The following is claimed:

1. A solid-state lighting device, comprising:
a base structure having a first base structure side, said base structure at least partially
constructed of an insulative material;
first and second plate structures positioned in the base structure, the plate structures
cach constructed of a conductive material and having a first plate side facing outwardly of
the first base structure side;
a driver circuit, comprising;:
a first AC input terminal electrically coupled with the first plate structure,
a second AC input terminal electrically coupled with the second plate
structure, and
a first and second DC output terminals, the driver circuit operative to convert
AC input power received at the AC input terminals to provide DC output power at the
DC output terminals; and
a light panel comprising at least one solid-state light source coupled between the first
and second DC output terminals of the driver circuit, the light panel operative to provide light

output when DC power is provided at the DC output terminals of the driver circuit.

2. The solid-state lighting device of claim 1, wherein the first base structure side
is planar.
3. The solid-state lighting device of claim 2, wherein the first plate side of each

of the plate structures is planar.

4. The solid-state lighting device of claim 3, wherein the first plate side of each
of the plate structures and the first base structure side are co-planar, and wherein the first

plate side of each of the plate structures is exposed.
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5. The solid-state lighting device of claim 3, wherein the first plate side of each

of the plate structures is covered with a dielectric material.

6. The solid-state lighting device of claim 3, wherein the driver circuit comprises

a rectifier circuit including at least one diode.

7. The solid-state lighting device of claim 6, wherein the driver circuit comprises

a full bridge rectifier circuit with four diodes.

8. The solid-state lighting device of claim 6, wherein the at least one diode is
fabricated as one or more thin film layers incorporated into the at least one solid-state light

source.

9. The solid-state lighting device of claim 6, wherein the at least one diode is a

discrete device.

10.  The solid-state lighting device of claim 2, wherein the light panel comprises at
least one organic light emitting diode coupled between the first and second DC output

terminals of the driver circuit.

11.  The solid-state lighting device of claim 1, wherein the driver circuit comprises

a rectifier circuit including at least one diode.

12.  The solid-state lighting device of claim 11, wherein the driver circuit

comprises a full bridge rectifier circuit with four diodes.

13.  The solid-state lighting device of claim 11, wherein the at least one diode is
fabricated as one or more thin film layers incorporated into the at least one solid-state light

source.
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14.  The solid-state lighting device of claim 11, wherein the at least one diode is a
discrete device.
15.  The solid-state lighting device of claim 11, wherein the light panel comprises

at least one organic light emitting diode coupled between the first and second DC output

terminals of the driver circuit.

16. A fixture for a solid-state lighting device, comprising:

a base structure configured to receive a solid-state lighting device along a first base
structure side, said base structure at least partially constructed of an insulative base structure
material; and

first and second plate structures positioned in the base structure, the plate structures
each constructed of a conductive material and individually comprising:

a first plate side facing outwardly of the first base structure side and spaced
inwardly from the first base structure side by a non-zero distance, and
a connection electrically coupled with the plate structure for electrically

coupling the plate structure to an AC power source.

17.  The fixture of claim 16, wherein the base structure comprises a recess for

receiving the solid-state lighting device.

18.  The fixture of claim 16, comprising a gap between each of the first plate sides
of the plate structures and the first base structure side, wherein the gap is at least partially

filled with a dielectric material.

19.  The fixture of claim 16, comprising a gap between each of the first plate sides
of the plate structures and the first base structure side, wherein the gap is at least partially

filled with the insulative base structure material.
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20. The fixture of claim 16, wherein the first base structure side is planar, wherein
the first plate side of each of the plate structures is planar, and wherein the first plate side of

cach of the plate structures and the first base structure side are co-planar.
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