LED TUBE FOR EMERGENCY LIGHTING SYSTEM

Technical Field

[0001] Various embodiments relate generally to a lamp and a lamp system including

a lamp and a power supply system coupled to the lamp.

Background
[0002] Emergency lighting is lighting for an emergency situation when the main

power supply fails. The loss of mains electricity could be the result of a fire or a power
cut and the normal lighting supplies fail. This may lead to sudden darkness and a possible
danger to the occupants, eitﬁer through physical danger or panic. -

[0003] Emergency lighting is normally required to operate fully automatically and
give illumination of a sufficiently high level to enable persons of all ages to evacuate the
premises safely. Most new buildings now have emergency lighting installed during
construction.

[0004] In an emergency lighting system, if the light source is a fluorescent tube and
in order to light up the fluorescent tube from a battery, a designated amount of power is
required. Since fluorescent tube is not an energy efficient light source, it would be
difficult to extend the duration of luminance of the light source without increasing the
battery capacity and indirectly the form factor and space required.

[0005] Therefore, there is a need to provide for an alterative light source or lamp which

may overcome or at least alleviate some of the above-mentioned problems.

Summary
[0006] In various embodiments, a lamp is provided. The lamp includes a light source;

and a control circuitry coupled to the light source. The control circuitry includes an input
configured to receive power from a main power supply and, alternatively, from a
secondary power supply; an output connected to the light source for supplying an
electrical current to the light source; a determining block connected to the input and
configured to determine, when the lamp is in use, whether the power received at the input

is from the main power supply or the secondary power supply and to generate a



corresponding determined signal; a control block. coupled to the determining block and
configured to receive the determined signal and to generate a control signal based on the
determined signal; and a conversion block coupled between the input and the output and
configured to receive the control signal and to convert the power from the main power
supply or the secondary power supply to the electrical current, wherein the intensity of
the electrical current is controlled by the control signal.

[0007] In various embodiments, a lamp system is provided. The lamp system

includes a Jamp; and a power supply system coupled to the lamp.

Brief Description of the Drawings

[0008]  In the drawings, like reference characters generally refer to the same parts
throughout the different views. The drawings are not necessarily to scale, emphasis
instead generally being placed upon illustrating the principles of the invention. In the
following description, various embodiments of the invention are described with reference
to the following drawings, in which:

[0009] Figure 1 shows a lamp system including a lamp and a power supply system
coupled to the lamp according to an embodiment;

[0010] Figure 2 shows a lamp according to an embodiment;

[0011] Figure 3 shows a power supply system according to an embodiment.

Detailed Description

[0012] The following detailed description refers to the accompanying drawings that
show, by way of illustration, specific details and embodiments in which the invention
may be practised. These embodiments are described in sufficient detail to enable those
skilled in the art to practice the invention. Other embodiments may be utilized and
structural, logical, and electrical changes may be made without departing from the scope
of the invention. The various embodiments are not necessarily mutually exclusive, as
some embodiments can be combined with one or more other embodiments to form new
embodiments.

[0013] Fig. 1 shows a lamp system 100 including a lamp 102 and a power supply

system 104 coupled to the lamp 102 according to an embodiment.



[0014] The power supply system 104 is configured to receive power from a main
power supply 106 via a live connection 108 and a neutral connection 110. In an
embodiment, the main power supply 106 may include an AC power supply and the live
connection 108 may include a voltage of between about 220V to 240V at a frequency of
about 50Hz or 60Hz. Any other suitable voltage and frequency may be used as the live
connection 108.

[0015] The live connection 108 may be supplied directly and continuously to an
UNSWITCHED LIVE (L) terminal 114 in the power supply system 104 so as to allow
the power supply system 104 to function as an emergency light fitting to recharge a
secondary power supply 112 even when the lamp 102 is switched off. In addition, the live
connection 108 may also be supplied to a SWITCHED LIVE (L1) terminal 116, but this
is supplied via a switch 118 so as to control the connection of the live conmection 108 to
the SWITCHED LIVE terminal 116 and to activate the switch 118 only whenever there is
a need to supply the power to the lamp 102. Further, the neutral connection 110 may be
supplied to a NEUTRAL (N} terminal 120 in the power supply system 104 and
configured to connect this NEUTRAL terminal 120 as electrical current return path.
[0016] Alternatively, the power supply system 104 is also configured to receive
power from the secondary power supply 112, for example a DC power supply or a battery.
In the example of the battery 112 as shown in Fig. 1, one end of the battery 112 may be
coupled to a positive battery terminal (+) 122 in the power supply system 104 and
another end of the battery 112 may be coupled to a negative battery terminal (-) 124 in
the power supply system 104. Any suitable DC power supply or battery may be used in
the power supply system 104 depending on user and design requirements.

[0017] The power supply system 104 is configured to provide the power from either
the main power supply 106 or alternatively, from the battery 112 to the lamp 102. The
power supply system 104 is configured such that the power output from the power supply
system 104 is determined by the electrical current (not shown) supplied to the light
source (not shown) within the lamp 102.

[0018] In an embodiment, the power supply system 104 is coupled to a charge LED
126 which is configured to provide an indication as to whether there is a live connection

108 being supplied to the power supply system 104 or in particular, whether the battery



112 is being charged by the live connection 108. The charge LED 126 will light up as
long as the battery 112 is being charged by the power from the live connection 108. The
charge LED 126 is coupled to the power supply system 104 via a positive charge (+)

LED terminal 128 and a negative charge (-) LED terminal 130 on the power supply
system 104.

[0019] In an embodiment, the power supply system 104 may also be coupled to a test
switch 132 configured to test the condition of the power supply system 104 during

normal maintenance activity. The test switch 132 includes two ends respectively coupled

to two test switch terminals (S) 134 on the power supply system 104. In an embodiment,

the test switch 132 may be optional depending on user and design requirements.

[0020] In an embodiment, the power supply system 104 further includes two LED

lamp terminals (T) 136 configured to be coupled via respective power supply-to-lamp

wiring connections 138 to the respective two ends of the lamp 102. In addition, the

respective two ends of the lamp 102 are also being coupled together via lamp-to-lamp

wiring connection 140.

[0021] The arrangement of the positions of the respective UNSWITCHED LIVE

terminal (L) 114, the SWITCHED LIVE (L1} terminal 116, the neutral terminal 120, the

LED lamp terminals 136, the battery terminals 122, 124, the charge LED terminals 128,

130 and the test switch terminals 134 are not limited to that as arranged in Fig. 1 and may

be arranged in any other suitable arrangement depending on user and design requirements.
[0022] In an embodiment, the power supply system 104 may be termed as an

emergency LED control gear as it indirectly controls the type of power which is supplied
to the lamp 102.

[0023] In an embodiment, the lamp 102 is a custom design light emitting diode (LED)
T8 tube. The lamp 102 is able to operate both in alternating current (AC) voltage and in
direct current (DC) voltage depending whether the power is supplied from the main
power supply 106 or from the secondary power supply 112. When the lamp 102 is
operating in the AC voltage, the lamp 102 is configured to output about 100% of the light
and when operating in DC voltage, the lamp 102 will reduce the light output to a reduced

amount of X% depending on requirements. The value of X may range between 0 to less



than 100. By operating in a reduced power mode, the lamp 102 is able to operate longer
when powered by the secondary power supply 112, for example a battery.

[0024] Fig. 2 shows a lamp 102 according to an embodiment. The lamp 102 includes
a light source 144; and a control circuitry 146 coupled to the light source 144. The
control circuitry 146 includes an input 148 configured to receive power 142 from a main
power supply (not shown) and, alternatively, from a secondary power supply (not
shown); an output 150 connected to the light source 144 for supplying an electrical
current 152 to the light source 144; a determining block 154 connected to the input 148
and configured to determine, when the lamp 102 is in use, whether the power 142
received at the input 148 is from the main power supply or the secondary power supply
and to generate a corresponding determined signal 156; a contro! block 158 coupled to
the determining block 154 and configured to receive the determined signal 156 and to
geherate a control signal 160 based on the determined signal 156; and a conversion block
162 coupled between the input 148 and the output 150 and configured to receive the
control signal 160 and to convert the power 142 from the main power supply or the
secondary power supply to the electrical current 152 to be supplied to the light source
144, wherein the intensity of the electrical current 152 being supplied to the light source
144 is controlled by the control signal 160. In addition, the electrical current 152 is aiso
fed back to the control block 158 to modify the control signal 160 so as to regulate the
intensity of the electrical current 152 fed to the light source 144.

[0025] In Fig. 2, the control circuitry 146 further includes an input stage 164 coupled
between the input 148 of the control circuitry 146 on one end and the conversion block
162 and the determining block 154 on another end, the input stage 164 configured to
receive and process the power 142 from the main power supply or the secondary power
supply to generate a processed power signal 166 to be fed to the conversion block 162
and the determining block 154, The input stage 164 includes at least one or a combination
of discrete components including a filter, an overload protection circuit and a rectifier.
[0026] In an embodiment, the filter may include an electromagnetic interference
(EMI) filter which is a passive electronic device including multiple components for
suppressing conducted interference found on any signal or power line. The EMI filter will

suppress the interference created by other blocks and the interference of the input stage or



system, with the desired result being improvement to the immunity from EMI signals in
the surrounding setting.

[0027]  In an embodiment, the overload protection circuit may include an overvoltage
protection circuit or an overcurrent protection circuit and the rectifier may include a
bridge rectifier.

[0028] In an embodiment, the main power supply may include an AC power supply
and the secondary power supply may include a DC power supply or a battery.

[0029] In an embodiment, the light source 144 may be an electrical current driven
light source. The light source 144 may be a light-emitting diode (LED).

[0030] In an embodiment, the conversion block 162 may include an AC to DC
voltage to current converter to convert power 142 from the AC power supply to the DC
electrical current, and a DC to DC voltage to current converter to convert power 142 from
the DC power supply to the DC electrical current. The AC to DC voltage to current
converter and the DC to DC voltage to current converter consist of a power conversion
integrated circuit (IC).

[0031] In an embodiment, the intensity of the electrical current 152 being supplied to
the light source 144 controls the brightness of the lamp 102.

[0032] In an embodiment, the lamp 102 further includes a housing 168, wherein the
light source 144 and the control circuitry 146 are arranged within the housing 168.

[0033] In an embodiment, the lJamp 102 may be a light emitting diode light tube.
[0034] Fig. 3 shows a power supply system 104 according to an embodiment. The
power supply system 104 includes a plurality of blocks, namely, a battery charger block
170, a battery block 172, a DC-DC boost converter 174, a relay 176 and a microcontroller
based control block 178.

[0035] The battery charger block 170 includes a battery charger 180 configured to
allow charging of a battery 182 in a constant current mode when the battery 182 1s not
fully charged. The battery charger block 170 also includes an AC voltage monitoring
circuit 184 which 1s fed to the microcontroller based control block 178 to determine
whether an AC supply is present in the power supply system 104.

[0036] The battery block 172 includes the battery 182 and a battery monitoring
module 186. The battery block 172 is coupled to the battery charger block 170 and is



configured to be the backup power source for the emergency lighting system. Backup
sources can be Ni-Cd or Ni-MH batteries or caﬁ also be other types of batteries or other
energy storage devices. The battery block 172 is coupled to the microcontroller based
control block 178 such that the battery voltage is being monitored by the microcontroiler
based control block 178 to monitor the charge and discharge states of the battery 182.
[0037] The DC-DC boost converter 174 is coupled to the battery block 172 and
configured to receive an output from the battery 182, The DC-DC boost converter 174
includes a circuit configured to step up the DC battery voltage output from the battery
182 to a high DC voltage.

[0038] The DC-DC boost converter 174 is coupled to the relay 176 and the relay 176
acts as a switch to multiplex between an AC voltage or DC voltage to the LED lamp 102
during normal and emergency mode.

[0039] The microcontroller based control block 178 is configured to monitor whether
a power failure has occurred by monitoring the AC voltage to the power supply system
104. In the event of a power failure, the DC-DC boost converter 174 will be enabled and
the relay 176 will be switched to the position where the DC voltage from the DC-C boost
converter 174 will be supplied to the LED lamp 102. Other tasks of the microcontroller
178 include battery states monitoring and other housekeeping task like Charge LED
control and Test switch monitoring. As can be seen in Fig. 3, the test switch and LED
charge indicatqr signals 188 are interface to the microcontroller based control block 178.
[0040] In a normal situation when the lamp 102 is being supplied with the power
from the main power supply 106, a SWITCHED live connection 190 and a neutral
connection 110 are fed to the relay 176 before being supplied to a lamp 102. The supply
of the SWITCHED live connection 190 to the lamp 102 is controlled by a switch 118
present before the input of the relay 176. Therefore, should there be a requirement to turn
on the lamp 102, the switch 118 will be activated. At the same time, an UNSWITCHED
LIVE connection 192 and the neutral connection 110 are continuously being fed to the
battery charger 180 which is then used to charge the battery 182 for use when required.
[0041} In an emergency situation when the lamp 102 is being supplied with the
power from the secondary power supply or the battery 182, the relay 176 switched to the
emergency mode and only the supply from the battery 182 is being fed to the lamp 102.



[0042] While the invention has been particularly shown and described with reference
to specific embodiments, it should be understood by those skilled in the art that various
changes in form and detail may be made therein without departing from the spirit and
scope of the invention as defined by the appended claims. The scope of the invention is
thus indicated by the appended claims and all changes which come within the meaning

and range of equivalency of the claims are therefore intended to be embraced.



Claims

‘What is claimed 1is:

1.

A lamp comprising:
a light source; and

a control circuitry coupled to the light source, the control circuitry comprising :

an input configured to receive power from a main power supply and,

alternatively, from a secondary power supply;

an output connected to the light source for supplying an electrical current

to the light source;

a determining block connected to the input and configured to determine,
when the lamp is in use, whether the power received at the input is from
the main power supply or the secondary power supply and to generate a

corresponding determined signal;

a control block coupled to the determining block and configured to receive
the determined signal and to generate a control signal based on the

determined signal; and

a conversion block coupled between the input and the output and
configured to receive the control signal and to convert the power from the
main power supply or the secondary power supply to the electrical current,
wherein the intensity of the electrical current is controlled by the control

signal.

2. The lamp according to claim 1, wherein the main power supply comprises an AC

power supply and the secondary power supply comprises a DC power supply.



10.

The lamp according to claim 1 or 2, wherein the electrical current is fed back to
the control block to modify the control signal so as to regulate the intensity of the

electrical current.

The lamp according to any one of claims 1 to 3, wherein the light source is an

electrical current driven light source.

The lamp according to any one of claims 1 to 4, wherein the light source is a

light-emitting diode.

The lamp according to any one of claims 1 to 5, wherein the control circuitry
further comprises an input stage coupled between the input on one end and the
conversion block and the determining block on another end, the input stage
configured to receive and process the power from the main power supply or the

secondary power supply to generate a processed power signal.

The lamp according to claim 6, wherein the input stage comprises at least one or a

combination of a filter, an overload protection circuit and a rectifier.

The lamp according to any one of claims 2 to 7, wherein the conversion block
comprises an AC to DC voltage to current converter to convert power from the
AC power supply, and a DC to DC voltage to current converter to convert power

from the DC power supply.

The lamp according to any one of claims 1 to 8, wherein the intensity of the

electrical current controls the brightness of the lamp.

The lamp according to any one of claims 1 to 9, further comprising a housing,

wherein the light source and the control circuitry are arranged within the housing,
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1.

12.

13.

14,

15.

16.

The lamp according to any one of claims 1 to 10, wherein the lamp is a light

emitting diode light tube.

A lamp system comprising:
a lamp according to any one of claims 1 to 11; and

a power supply system coupled to the lamp.

The lamp system according to claim 12, wherein the power supply system is
configured to provide a power from the main power supply and, alternatively,

from the secondary power supply to the input of the control circuitry.

The lamp system according to claim 13, wherein the power supply system is
configured so that the power output therefrom is determined by the electrical

current supplied to the light source.

The lamp system according to any one of claims 12 to 14, wherein the main
power supply comprises an AC power supply and the secondary power supply

comprises a DC power supply.
The lamp according to any one of claims 12 to 15, wherein the power supply

system further comprises a controller configured to control whether the power is

drawn from the main power supply or from the secondary power supply.

11



