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SAFETY CIRCUIT FOR 
ELECTRO-LUMINESCENT LAMP BALLAST 

[0001] This application claims the bene?t of the earlier 
?ling date of US. Provisional Application No. 60/787,533, 
?led on Mar. 31, 2006 Which is incorporated by reference 
herein in its entirety. 

FIELD OF THE INVENTION 

[0002] The invention relates to Electro-luminescent (EL) 
lamps and, more particularly, to a safety circuit, for an EL 
lamp system, herein called Smart Faults Detection and 
Protection (SFD&P). 

BACKGROUND OF THE INVENTION 

[0003] Typical EL lamps are applied in frame systems. 
Thus, the siZe of the EL lamp can be 2,500 square inches or 
more and the applied voltage can be betWeen 100-350 VAC 
or even higher. If people touch the electrode of EL lamp, 
current may ?oW through the human body to ground, thus 
possibly causing physical injury. 
[0004] It has long been knoWn to apply a Ground Fault 
Interrupt (GFI) circuit to the ballast for ?uorescent lamps. A 
conventional GFI circuit uses a current sensor to measure 

unbalanced current betWeen input live and neutral. Most of 
the ballasts are non-isolated circuits. These GFI circuits can 
be applied to the non-isolated ballast for an EL lamp. Thus, 
When a person touches the electrode of EL lamp, the 
conventional GFI circuit Will shut doWn the ballast. HoW 
ever, When EL lamp is put into a grounded lighting frame or 
?xture, there is a large parasitic capacitance (a feW nF) 
betWeen the ?xture and EL lamp, thus resulting in high 
leakage current from the EL lamp to ground. This stray 
leakage current Will trip the GFI circuit and shut doWn the 
ballast. Hence, the conventional GFI circuits cannot accu 
rately discriminate betWeen stray leakage current and the 
leakage current that occurs due to a true fault condition. 

[0005] In an isolated ballast, line input is isolated from an 
output high voltage terminal. Thus, an isolated ballast could 
prevent stray leakage current How to a grounded ?xture 
since there is no return current path back to a secondary of 
the ballast. An isolated ballast With a GFI circuit could detect 
leakage current When a person touches the electrode of an 
EL lamp. HoWever, When a person replaces an EL lamp, if 
the lighting ?xture of the EL lamp is ?oating, there is still a 
leakage current coupled to the lighting ?xture Which can 
How to the human body and back to ballast secondary 
output. The magnitude of the coupled leakage current 
depends on parasitic capacitance betWeen the El lamp and 
the ?xture, and at times can be up to 10 mA. Thus, even With 
an isolated ballast, there is still a risk of getting shocked 
When replacing such an EL lamp. 
[0006] An EL lamp With a ground shield and an isolated 
ballast could solve the above-mentioned problem, since 
there is no parasitic capacitance from the EL lamp to the 
lighting ?xture. HoWever, if an isolated ballast is connected 
With a ground shield of the EL lamp and if the EL lamp is 
destroyed by a metal tip, if a person touches the defective 
part, leakage current Will ?oW through the human body to 
the ground shield and couple back to the EL lamp. This 

Oct. 4, 2007 

shock current could be as high as 60 mA and depends on the 
parasitic capacitance betWeen the ground shield and the rear 
electrode of EL lamp. 
[0007] Thus, there is a need to provide a neW safety circuit 
for an EL lamp to protect a user When replacing an EL lamp 
and When touching a defective EL lamp. 

SUMMARY OF THE INVENTION 

[0008] An object of the invention is to ful?ll the need 
referred to above. In accordance With the principles of the 
present invention, this objective is obtained by providing a 
safety circuit for a ballast of an electro-luminescent (EL) 
lamp. The EL lamp had an electrical ground shield on at least 
a portion thereof and has a separate ground lead. The ballast 
is an isolated ballast With a line input being isolated from an 
output. The ballast is constructed and arranged to be elec 
trically connected With the separate ground lead. The circuit 
includes a current sensing structure constructed and 
arranged to connect betWeen the separate ground lead and a 
potential ground of the ballast. In the event a user contacts 
the EL lamp to replace the EL lamp or contacts a defective 
EL lamp, the ballast is shut doWn based on a value of current 
sensed by the current sensing structure. 
[0009] In accordance With another aspect of the invention, 
a method is provided for controlling a ballast for poWering 
an electro-luminescent (EL) lamp. The ballast has a line 
input isolated from an output. The method provides an EL 
lamp having an electrical ground shield on at least a portion 
thereof and having a separate ground lead. The ballast is 
electrically connected With the separate ground lead. Current 
betWeen the separate ground lead and a potential ground of 
the ballast is sensed. The ballast is shut doWn based on a 
value of current sensed by the current sensing structure. 
[0010] Other objects, features and characteristics of the 
present invention, as Well as the methods of operation and 
the functions of the related elements of the structure, the 
combination of parts and economics of manufacture Will 
become more apparent upon consideration of the folloWing 
detailed description and appended claims With reference to 
the accompanying draWings, all of Which form a part of this 
speci?cation. 

BRIEF DESCRIPTION OF THE DRAWING 

[0011] The invention Will be better understood from the 
folloWing detailed description of the preferred embodiments 
thereof, taken in conjunction With the accompanying draW 
ing in Which: 
[0012] FIG. 1 is a schematic of an EL lamp system 
including a ballast having a safety circuit, provided in 
accordance With the principles of an embodiment of the 
invention. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENT 

[0013] With reference to FIG. 1, a safety circuit, generally 
indicated at 10, for an EL lamp ballast, generally indicated 
at 11, is shoWn in accordance With the principles of the 
present invention. The ballast 11 is an isolated ballast With 
a line input being isolated from an output. The ballast 11 
poWers an EL lamp 12 having a ground shield. The safety 
circuit includes a Smart Faults Detection and Protection 
(SFD&P) circuit, generally indicated at 13. The ballast 11, 
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With the SFD&P circuit 13, together With the EL lamp 12 
de?nes an EL lamp system 19. 
[0014] In the embodiment, the isolated ballast 11 includes 
a three-Wire input, generally indicated at 14, an isolated 
AC-DC converter, generally indicated at 15, and a DC-AC 
inverter, generally indicated at 16, providing AC current to 
the EL lamp 12. 
[0015] Preferably, an aluminum foil 17 is laminated on at 
least a portion of a rear side of the EL lamp 12 and a separate 
ground lead 18 is electrically connected to the SFD&P 
circuit 13. More particularly, in the embodiment, the SFD&P 
circuit 13 includes a current sensing structure, preferably in 
the form of a resistor 20 (e.g., a feW ohms), placed betWeen 
the separate ground lead 18 and potential ground (PG) of the 
ballast 11. 
[0016] When a person or user touches the electrode of the 
EL lamp 12 or ?xture of the EL lamp, the leakage current 
Will ?oW through human body to the ground lead 18 to the 
current sensing resistor 20. Since the voltage drop is loW, an 
active recti?er 22 and an ampli?er 24 are connected to the 
sensing resistor 20 providing an ampli?ed signal 21. The 
voltage drop (signal 21) of the sensing resistor 20 is pref 
erably measured by an analog to digital converter 23 and a 
controller 25, such as a microprocessor. The converter 23 
can be part of the controller 25. The controller 25 Will shut 
doWn the ballast 11 When current sensed by the sensing 
resistor 20 exceeds a trip or threshold value of current. 
Instead of using the microprocessor 25, a trip latch circuit 
can be connected to the ampli?er to shut doWn the ballast 11 
When a leakage current How to a person is measured. 

[0017] Thus, it can be appreciated that the safety circuit 10 
protects a user When replacing an EL lamp and When 
touching a defective EL lamp. 
[0018] The foregoing preferred embodiments have been 
shoWn and described for the purposes of illustrating the 
structural and functional principles of the present invention, 
as Well as illustrating the methods of employing the pre 
ferred embodiments and are subject to change Without 
departing from such principles. Therefore, this invention 
includes all modi?cations encompassed Within the spirit of 
the folloWing claims. 

What is claimed is: 
1. A safety circuit for a ballast of an electro-luminescent 

(EL) lamp, the EL lamp having an electrical ground shield 
on at least a portion thereof and a separate ground lead, the 
ballast isolated ballast With a line input being isolated from 
an output, the ballast being constructed and arranged to be 
electrically connected With the separate ground lead, the 
circuit comprising: 

a current sensing structure constructed and arranged to 
connect betWeen the separate ground lead and a poten 
tial ground of the ballast; and 

means for shutting doWn the ballast based on a value of 
current sensed by the current sensing structure. 

2. The circuit of claim 1, Wherein the current sensing 
structure is a resistor. 

3. The circuit of claim 1, further including a ?lter and an 
ampli?er electrically coupled With the current sensing struc 
ture providing an ampli?ed signal to the means for shutting 
doWn. 

4. The circuit of claim 3, Wherein the means for shutting 
doWn is a controller. 
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5. The circuit of claim 4, Wherein the controller is a 
microprocessor, the ampli?ed signal being passed through 
an analog-to-digital converter prior to being received by the 
microprocessor. 

6. The circuit of claim 1, Wherein the means for shutting 
doWn is a microprocessor. 

7. The circuit of claim 1 in combination With the EL lamp, 
the ground shield being on a rear portion of the EL lamp. 

8. The combination of claim 7, Wherein the circuit is part 
of the ballast. 

9. An electro-luminescent (EL) lamp system comprising: 
an EL lamp having an electrical ground shield on at least 

a portion thereof and a having separate ground lead, 
an isolated ballast for poWering the EL lamp, the ballast 

having a line input being isolated from an output, the 
ballast being electrically connected With the separate 
ground lead, 

a current sensing structure connected betWeen the sepa 
rate ground lead and a potential ground of the ballast; 
and 

means for shutting doWn the ballast based on a value of 
current sensed by the current sensing structure. 

10. The system of claim 9, Wherein the current sensing 
structure is a resistor. 

11. The system of claim 9, further including a ?lter and an 
ampli?er electrically coupled With the current sensing struc 
ture providing an ampli?ed signal to the means for shutting 
doWn. 

12. The system of claim 11, Wherein the means for 
shutting doWn is a controller. 

13. The system of claim 12, Wherein the controller is a 
microprocessor, the ampli?ed signal being passed through 
an analog-to-digital converter prior to being received by the 
microprocessor. 

14. The system of claim 9, Wherein the means for shutting 
doWn is a microprocessor. 

15. The system of claim 9, Wherein the ground shield is 
aluminum foil laminated on a rear portion of the EL lamp. 

16. A method of controlling a ballast for poWering an 
electro-luminescent (EL) lamp, the ballast having a line 
input isolated from an output, 

providing an EL lamp having an electrical ground shield 
on at least a portion thereof and having a separate 
ground lead, the ballast being electrically connected 
With the separate ground lead, 

sensing current betWeen the separate ground lead and a 
potential ground of the ballast; and 

shutting doWn the ballast based on a value of current 
sensed by the current sensing structure. 

17. The method of claim 16, Wherein the step of sensing 
current includes sensing current When a user contacts the EL 
lamp. 

18. The method of claim 16, Wherein the step of shutting 
doWn the ballast includes employing a controller to compare 
the value of current sensed to a threshold value of current. 

19. The method of claim 18, Wherein the controller is a 
microprocessor. 

20. The method of claim 16, Wherein the step of providing 
the EL lamp includes ensuring that the EL lamp has alumi 
num foil laminated on a rear portion of the EL lamp de?ning 
the ground shield. 

21. The method of claim 16, Wherein the step of sensing 
current includes using a resistor. 

* * * * * 


