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(57) ABSTRACT 

According to embodiments of the present invention, a flame 
less candle circuit includes an application-specific integrated 

circuit (ASIC) having a first power terminal, a second 
power terminal, and an output. The circuit also includes a 
light-emitting diode (“LED) and a single-pole switch. The 
LED is configured to receive a signal from the output of the 
ASIC. The single-pole switch is configured to selectively 
provide the battery voltage to at least one of the first power 
terminal and the second power terminal. Additionally, the 
single-pole Switch is configured to remove the battery Voltage 
from both of the first power terminal and the second power 
terminal to turn the ASIC off. The ASIC is configured to drive 
the LED in a first mode when the battery voltage is provided 
to the first power terminal. The ASIC is also configured to 
drive the LED in a second mode when the battery voltage is 
provided to the second power terminal. 
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FLAMELESS CANDLE CIRCUIT WITH 
MULTIPLE MODES 

RELATED APPLICATIONS 

0001. Not Applicable 

FEDERALLY SPONSORED RESEARCHOR 
DEVELOPMENT 

0002. Not Applicable 

MICROFICHEACOPYRIGHT REFERENCE 

0003) Not Applicable 

BACKGROUND OF THE INVENTION 

0004 Generally, the present application relates to flame 
less candle circuits. Particularly, the present application 
relates to flameless candle circuits that cause light emitting 
diode(s) (“LED) to generate light in two or more different 
modes. 
0005 Flameless candles may include a circuit (e.g., one or 
more circuits or sub-circuits) that drives one or more LEDs to 
generate light. Such a circuit may cause an LED to flicker, 
thereby creating an illusion of a flickering flame. The circuit 
may also include a timer that can automatically turn the LED 
off after a period of time. The timer may also turn the LED 
back on after another period of time. 
0006 FIG. 1 shows a schematic illustration of a prior art 
flameless candle circuit 100. The circuit 100 has a double 
pole triple-throw switch (“2P3T switch') 110, a battery 120, 
an application specific integrated circuit (ASIC) 130, an 
oscillator 140, an LED 150, and a resistor 160. 
0007. The circuit 100 generally operates in the following 
manner. The ASIC 130 has an output that intermittently pro 
vides a current through the resistor 160 and the LED 150. The 
current causes the LED 150 to emit light. By pulsing the 
current, it is possible to cause the LED 150 to flicker. An 
oscillator 140 regulates the timing functions of the ASIC 130. 
The ASIC 130 has an input that can be high or low. Depending 
on the state of the input, the ASIC 130 operates in two modes. 
One mode constantly drives the LED 150 causing it to flicker. 
The other mode drives the LED 150 for a period of time and 
then stops. After another period of time, the ASIC 130 will 
again drive the LED 150 and the cycle will repeat. 
0008 Power to the circuit 100 is provided by the battery 
120. The selected mode of operation is determined by the 
State of the 2P3T Switch 110. The 2P3T Switch 110 has three 
different positions. When the 2P3T switch 110 is in the first 
position, the circuit 100 is turned off. Specifically, the nega 
tive terminal of the battery 120 is disconnected from ground, 
causing it to float. Consequently, current can no longer flow to 
through the battery 120 thereby shutting off the power to the 
ASIC 130. 
0009. When the 2P3T switch 110 is in the second position, 
the circuit 100 is turned on. Specifically, the negative terminal 
of the battery 120 is connected to ground, thereby allowing 
current to flow through the battery and provide power to the 
ASIC 130. Furthermore, the ASIC 130 is configured to pro 
vide a signal through the output to flickeringly drive the LED 
150. Additionally, a high signal is applied to the input of the 
ASIC 130. This causes the ASIC 130 to recognize that a timer 
should be implemented. Accordingly, the ASIC 130 will shut 
off the LED 150 after a period of time and then back on after 
another period of time. 
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(0010. When the 2P3T switch 110 is in the third position, 
the circuit 100 is turned on. Specifically, the negative terminal 
of the battery 120 is connected to ground, thereby allowing 
current to flow through the battery and provide power to the 
ASIC 130. Furthermore, the ASIC 130 is configured to pro 
vide a signal through the output to flickeringly drive the LED 
150. Additionally, a low signal is applied to the input of the 
ASIC 130 (for example, there may be a pull-down resistor on 
the input line). This causes the ASIC 130 to recognize that no 
timer should be implemented. Accordingly, the ASIC 130 
will constantly and flickeringly drive the LED 150. 
(0011. The circuit 100, however, requires the relatively 
expensive 2P3T switch 110. In addition to the part cost, the 
2P3T switch 110 requires relatively complex wiring, thereby 
increasing material costs again. Furthermore, such a compo 
nent may take up more space on a printed-circuit board or in 
other dimensions. Therefore, a simplified, compact, and less 
expensive circuit is needed. 

BRIEF SUMMARY OF THE INVENTION 

0012. According to embodiments of the present invention, 
a flameless candle circuit includes an ASIC having a first 
power terminal, a second power terminal, and an output. The 
circuit also includes an LED and a single-pole Switch. The 
LED is configured to receive a signal from the output of the 
ASIC. The single-pole switch is configured to selectively 
provide a battery voltage to at least one of the first power 
terminal and the second power terminal. Additionally, the 
single-pole Switch is configured to remove the battery Voltage 
from both of the first power terminal and the second power 
terminal to turn the ASIC off. The ASIC is configured to drive 
the LED in a first mode when the battery voltage is provided 
to the first power terminal. The ASIC is also configured to 
drive the LED in a second mode when the battery voltage is 
provided to the second power terminal. 
0013 The ASIC may be configured to constantly provide 
a flickering signal to the LED in the first mode. The ASIC may 
also be configured to intermittently provide a flickering signal 
to the LED according to a slow timer in the second mode. One 
example of a slow timer is a repeating 24-hour cycle timer. 
Using Such a timer, the ASIC may provide a flickering signal 
for 5 hours and turn off the flickering signal for 19 hours 
during one cycle of the repeating 24-hour cycle. 
0014. The ASIC may also be configured to drive the LED 
in a third mode when the battery voltage is provided to both 
the first power terminal and the second power terminal. In the 
third mode, the ASIC may intermittently provide a signal to 
the LED according to a fast timer. For example, the ASIC may 
cause the LED to blink for a predetermined number of times 
(e.g., 5 times) during a predetermined period of time (e.g., 5 
seconds) such that an accuracy of the slow timer can be 
determined. 

0015 The single-pole switch may be a single-pole, triple 
throw switch including three positions. When in the first 
position, the single-pole Switch may be configured to provide 
the battery voltage to the first power terminal but not the 
second power terminal of the ASIC. When in the first position, 
the single-pole Switch may be configured to provide the bat 
tery voltage to second first power terminal but not the first 
power terminal of the ASIC. When in the first position, the 
single-pole Switch may be configured to remove the battery 
voltage from the first power terminal and the second power 
terminal of the ASIC. 
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0016. The single-pole switch may be a slide switch. The 
single-pole Switch may have an input terminal configured to 
receive the battery voltage, a first output terminal electrically 
connected to the first power terminal of the ASIC, and a 
second output terminal electrically connected to the second 
power terminal of the ASIC. 
0017. According to embodiments of the present invention, 
method for operation of a flameless candle circuit includes 
operating an ASIC in a first manner by using a single-pole 
Switch to apply a battery Voltage to a first power terminal of 
the ASIC, and remove the battery voltage from a second 
power terminal of the ASIC. When operating in the first 
manner, the LED is driven in a first mode. The method also 
includes operating the ASIC in a second manner by using the 
single-pole Switch to apply the battery Voltage to the second 
power terminal of the ASIC and remove the battery voltage 
from the first power terminal of the ASIC. When operating in 
the second manner, the LED is driven in a second mode. The 
method further includes turning off the flameless candle cir 
cuit by using the single-pole Switch to remove the battery 
voltage from the first power terminal of the ASIC, and remove 
the battery voltage from the second power terminal of the 
ASIC. 

0.018. As discussed above in the flameless candle circuit 
embodiments, the ASIC may be configured to constantly 
provide a flickering signal to the LED in the first mode. The 
ASIC may also be configured to intermittently provide a 
flickering signal to the LED according to a slow timer in the 
second mode. One example of a slow timer is a repeating 
24-hour cycle timer. Using Such a timer, the ASIC may pro 
vide a flickering signal for 5 hours and turn off the flickering 
signal for 19 hours during one cycle of the repeating 24-hour 
cycle. 
0019. According to an embodiment, the method further 
includes operating the ASIC in a third manner by applying the 
battery voltage to both the first power terminal and the second 
power terminal of the ASIC. In this embodiment, the LED is 
driven in a third mode while operating the ASIC in the third 
manner. The third mode further may include intermittently 
providing a signal from the ASIC to the LED according to a 
fast timer. For example, an LED may be blinked for a prede 
termined number of times (e.g., 5 times) during a predeter 
mined period of time (e.g., 5 seconds) to determine an accu 
racy of the slow timer. 
0020. According to additional embodiments of the 
method, the step of operating the ASIC in a first matter 
includes Switching the single-pole, triple-throw Switch into a 
first position. The step of operating an ASIC in a second 
manner includes Switching the single-pole, triple-throw 
Switch into a second position. Additionally, the step of turning 
off the flameless candle circuit includes Switching the single 
pole, triple-throw switch into a third position. 
0021. According to embodiments of the present invention, 
a flameless candle circuit includes an ASIC having a first 
ground terminal, a second ground terminal, and an output. 
The circuit also includes an LED and a single-pole Switch. 
The LED is configured to receive a signal from the output of 
the ASIC. The single-pole switch is configured to selectively 
connect ground to at least one of the first ground terminal and 
the ground terminal. Additionally, the single-pole Switch is 
configured to disconnect ground from both of the first ground 
terminal and the second ground terminal to turn the ASIC off. 
The ASIC is configured to drive the LED in a first mode when 
ground is connected to the first ground terminal. The ASIC is 
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also configured to drive the LED in a second mode when 
ground is connected to the second ground terminal. 
0022. The ASIC may be configured to constantly provide 
a flickering signal to the LED in the first mode. The ASIC may 
also be configured to intermittently provide a flickering signal 
to the LED according to a slow timer in the second mode. One 
example of a slow timer is a repeating 24-hour cycle timer. 
Using Such a timer, the ASIC may provide a flickering signal 
for 5 hours and turn off the flickering signal for 19 hours 
during one cycle of the repeating 24-hour cycle. 
(0023 The ASIC may also be configured to drive the LED 
in a third mode when ground is connected to both the first 
ground terminal and the second ground terminal. In the third 
mode, the ASIC may intermittently provide a signal to the 
LED according to a fast timer. For example, the ASIC may 
cause the LED to blink for a predetermined number of times 
(e.g., 5 times) during a predetermined period of time (e.g., 5 
seconds) such that an accuracy of the slow timer can be 
determined. 
0024. The single-pole switch may be a single-pole, triple 
throw switch including three positions. When in the first 
position, the single-pole Switch may be configured to connect 
ground to the first ground terminal but not the second ground 
terminal of the ASIC. When in the first position, the single 
pole Switch may be configured to connect ground to second 
first ground terminal but not the first ground terminal of the 
ASIC. When in the first position, the single-pole switch may 
be configured to disconnect ground from the first ground 
terminal and the second ground terminal of the ASIC. 
0025. The single-pole switch may be a slide switch. The 
single-pole Switch may have an input terminal connected to 
ground, a first output terminal electrically connected to the 
first ground terminal of the ASIC, and a second output termi 
nal electrically connected to the second ground terminal of 
the ASIC. 
0026. According to embodiments of the present invention, 
method for operation of a flameless candle circuit includes 
operating an ASIC in a first manner by using a single-pole 
Switch to connect ground to a first ground terminal of the 
ASIC, and disconnect ground from a second ground terminal 
of the ASIC. When operating in the first manner, the LED is 
driven in a first mode. The method also includes operating the 
ASIC in a second manner by using the single-pole Switch to 
connect ground to the second ground terminal of the ASIC 
and disconnect ground the battery Voltage from the first 
ground terminal of the ASIC. When operating in the second 
manner, the LED is driven in a second mode. The method 
further includes turning off the flameless candle circuit by 
using the single-pole Switch to disconnect ground from the 
first ground terminal of the ASIC, and disconnect ground 
from the second ground terminal of the ASIC. 
0027. As discussed above in the flameless candle circuit 
embodiments, the ASIC may be configured to constantly 
provide a flickering signal to the LED in the first mode. The 
ASIC may also be configured to intermittently provide a 
flickering signal to the LED according to a slow timer in the 
second mode. One example of a slow timer is a repeating 
24-hour cycle timer. Using Such a timer, the ASIC may pro 
vide a flickering signal for 5 hours and turn off the flickering 
signal for 19 hours during one cycle of the repeating 24-hour 
cycle. 
0028. According to an embodiment, the method further 
includes operating the ASIC in a third manner by connecting 
ground to both the first ground terminal and the second 
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ground terminal of the ASIC. In this embodiment, the LED is 
driven in a third mode while operating the ASIC in the third 
manner. The third mode further may include intermittently 
providing a signal from the ASIC to the LED according to a 
fast timer. For example, an LED may be blinked for a prede 
termined number of times (e.g., 5 times) during a predeter 
mined period of time (e.g., 5 seconds) to determine an accu 
racy of the slow timer. 
0029. According to additional embodiments of the 
method, the step of operating the ASIC in a first matter 
includes Switching the single-pole, triple-throw Switch into a 
first position. The step of operating an ASIC in a second 
manner includes Switching the single-pole, triple-throw 
Switch into a second position. Additionally, the step of turning 
off the flameless candle circuit includes Switching the single 
pole, triple-throw switch into a third position. 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF 
THE DRAWINGS 

0030 FIG. 1 shows a schematic illustration of a prior art 
flameless candle circuit. 

0031 FIG. 2 shows a schematic illustration of a flameless 
candle circuit, according to an embodiment of the present 
invention. 

0032 FIG. 3 shows a flowchart for a method of operating 
a flameless candle circuit, according to an embodiment of the 
present invention. 
0033 FIG. 4 shows a schematic illustration of an ASIC for 
use in a flameless candle circuit, according to an embodiment 
of the present invention. 
0034 FIG. 5 shows a schematic illustration of a flameless 
candle circuit, according to an embodiment of the present 
invention. 

0035 FIG. 6 shows a flowchart for a method of operating 
a flameless candle circuit, according to an embodiment of the 
present invention. 
0036 FIG.7 shows a schematic illustration of an ASIC for 
use in a flameless candle circuit, according to an embodiment 
of the present invention. 
0037. The foregoing summary, as well as the following 
detailed description of certain embodiments of the present 
invention, will be better understood when read in conjunction 
with the appended drawings. For the purposes of illustration, 
certain embodiments are shown in the drawings. It should be 
understood, however, that the claims are not limited to the 
arrangements and instrumentality shown in the attached 
drawings. Furthermore, the appearance shown in the draw 
ings is one of many ornamental appearances that can be 
employed to achieve the Stated functions of the system. 

DETAILED DESCRIPTION OF THE INVENTION 

0038 FIG. 2 shows a schematic illustration of a flameless 
candle circuit 200, according to an embodiment of the present 
invention. The circuit 200 includes a single-pole, triple-throw 
switch 210, a battery 220, an application specific integrated 
circuit (ASIC) 230, an oscillator 240, an LED 250, and a 
resistor 260. The ASIC 230 includes the following pins or 
terminals: output, ground, oscillator 1 (“OSC1), oscillator 2 
(“OSC2). Also, instead of having only one power terminal 
like processor 130, the processor 230 has two power termi 
nals—a first power terminal (“VCC1) and a second power 
terminal (“VCC2). 
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0039. The circuit 200 generally operates in the following 
manner. The oscillator 240 regulates the timing functions of 
the ASIC 230. The ASIC 230 has an output that can provide a 
signal to the resistor 260 (e.g., current-limiting resistor) and 
the LED250. The signal causes a current to flow through the 
LED 250, which then emits light. The switch 210 may be a 
single-pole Switch. The Switch 210 may be a single-pole, 
triple-throw switch. Other types of single-pole switches are 
also possible—e.g., double-throw, quadruple-throw, etc. The 
switch 210 may be a slide switch or another variety. 
0040. If the switch 210 is a single-pole, triple-throw 
Switch (as shown in FIG. 2), it may include an input terminal, 
a first output terminal, a second output terminal, and a third 
output terminal. The switch 210 may also have three corre 
sponding positions—a first position, a second position, and a 
third position. The switch 210 may be selectively moved to 
one of the three positions. The first position may cause an 
electrical connection between the input terminal and the first 
output terminal (but not the second and third output termi 
nals). The second position may cause an electrical connection 
between the input terminal and the second output terminal 
(but not the first and third output terminals). The third position 
may cause an electrical connection between the input termi 
nal and the third output terminal (but not the first and second 
output terminals). 
0041. The input terminal may be electrically connected to 
the battery 220 and configured to receive a battery voltage. 
The first output terminal may be electrically connected to 
VCC1 on the ASIC 230. The second output terminal may be 
electrically connected to VCC2 on the ASIC 230. The third 
output terminal may be floating or not connected—e.g., form 
ing an open circuit. The third output terminal may otherwise 
be connected or arranged to prevent the circuit 200 from 
operating. Of course, the Switch may be arranged differ 
ently—e.g., the first output may be connected to VCC2, the 
second output may be connected to VCC1, etc. Such modifi 
cations are within the scope of the present invention. 
0042. With such an arrangement, it may be possible to 
selectively provide the battery voltage to VCC1, VCC2, or to 
neither of VCC1 and VCC2 (e.g., remove the battery voltage 
from VCC1 and VCC2) according to the position of the 
switch 210. When the switch 210 is in the first position, the 
battery voltage is provided to VCC1 but not to VCC2. The 
ASIC 230 may receive power through VCC1 and operate in a 
first manner. When the switch 210 is in the second position, 
the battery voltage may be provided to VCC2 but not to 
VCC1. The ASIC 230 may receive power through VCC2 and 
operate in a second manner. When the switch 210 is in the 
third position, the battery voltage may be removed from both 
VCC2 and VCC1. The ASIC 230 may no longer receive 
power and consequently may cease its operation. 
0043. When operating in the first manner, the ASIC 230 
may drive the LED 250 in a first mode. The ASIC 230 may 
drive the LED 250 through its output terminal. In the first 
mode, the ASIC 230 may constantly provide a flickering 
signal to the LED. By pulsing the flickering, it is possible to 
cause the LED 250 to flicker. 
0044) The flickering may becaused by rapidly strobing the 
LED250 to create different degrees of perceptible light inten 
sity. The different intensities may be strung together to create 
an illusion of a flickering candle flame. The signal may be a 
pulse-width modulated (“PWM) signal created by the ASIC 
230. By changing the duty cycle of the PWM signal, different 
apparent light intensities from the LED 250 may be 
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achieved—e.g., higher duty cycles result in higher apparent 
light intensities from the LED 250 and lower duty cycles 
result in lower apparent light intensities from the LED 250. 
0045. When operating in the second manner, the ASIC 230 
may drive the LED250 in a second mode. The ASIC 230 may 
drive the LED 250 through its output terminal. In the second 
mode, the ASIC 230 may intermittently provide a flickering 
signal to the LED. The second mode may be implemented 
with a slow timer. One example of a slow timer is a timer 
having a 24-hour full cycle. The full cycle may repeat—one 
full cycle per 24 hours. During the cycle, the flickering signal 
may be driven for a first period of time and turned off for a 
second period of time. The first period of time may be less 
than the second period of time. The first period of time may be 
5 hours, approximately. The second period of time may be 19 
hours, approximately. 
0046. The ASIC 230 may also be configured to operate in 
a third manner. For example, the battery Voltage may be 
applied to both VCC1 and VCC2 and the third manner of 
operation may result. The battery Voltage may be applied to 
VCC1 and VCC2 by a circuit configuration or addition that is 
not shown in FIG. 2. For example, a jumper could be placed 
between VCC1 and VCC2. An additional switch position may 
be added to implement the application of the battery voltage 
to both VCC1 and VCC2. The third manner of operation may 
be used for testing—for example, to test the accuracy of the 
slow timer. 

0047. While operating in the third manner, the ASIC 230 
may drive the LED 250 in a third mode. During the third 
mode, a signal (either flickering or non-flickering) may be 
provided from the ASIC 230 to the LED 250 using a fast 
timer. The fast timer may have a full cycle on the order of 
seconds or minutes and may be relatively fast (compared to 
the slow timer). The third mode may cause the LED 250 to 
blink for a predetermined number of times over a predeter 
mined period of time (e.g., 5 blinks in 5 seconds). A user, for 
example, may count and time the LED 250 to see if an 
expected number of blinks (e.g., 5 blinks) occur within the 
predetermined period of time (e.g., 5 seconds). If the counted 
number of blinks is equal to the predetermined number of 
blinks during the predetermined period of time, then the slow 
timer may be deemed to be functioning properly—e.g., hav 
ing a full cycle of expected duration (e.g., 24-hour full cycle). 
Otherwise there may be a problem with the accuracy of the 
slow timer. 

0.048 FIG. 4 shows a schematic illustration of an ASIC 
400 for use in a flameless candle circuit, according to an 
embodiment of the present invention. The ASIC 400 may be 
similar to ASIC 230. As shown, the ASIC has two power 
terminals VCC1 and VCC2, as well as two oscillator inputs 
OSC1 and OSC2. Both power terminals are connected to a 
single power bus. As shown, both power terminals are con 
nected through two diodes, but other circuit designs are also 
possible. Power from one or both of VCC1 and VCC2 is 
Supplied to the flicker generator, or any other component of 
the ASIC (for example, a component used for testing the 
ASIC) according to design preferences. The flicker generator 
may include additional components. Such as dividers, decod 
ers, Volatile and/or non-volatile memor(ies), comparators, 
timers, or the like. The mode of operation of the flicker 
generator may be determined through the mode select block 
according to whether power is supplied through VCC1 and/or 
VCC2. 
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0049 FIG.3 shows a flowchart 300 for a method of oper 
ating a flameless candle circuit, according to an embodiment 
of the present invention. Some steps illustrated in the flow 
chart 300 may be performable in a different order, simulta 
neously, or some steps may be omitted according to prefer 
CCCS, 

0050. The flow begins and at step 310, the flow is routed 
step 350 if a battery voltage is applied to VCC1. At step 350, 
the flow is routed to one of steps 360 or 370 according to 
whether the battery voltage is applied to VCC2. If the battery 
voltage is not applied to VCC2, then the ASIC operates in a 
first manner—e.g., as described above in conjunction with 
circuit 200. If the battery voltage is applied to VCC2, then the 
ASIC operates in a third manner—e.g., as described above in 
conjunction with circuit 200. 
0051 Going back to step 310, the flow is routed step 320 if 
the battery voltage is not applied to VCC1. At step 320, the 
flow is routed to one of steps 330 or 340 according to whether 
the battery voltage is applied to VCC2. If the battery voltage 
is applied to VCC2, then the flow proceeds to step 330 at 
which the ASIC is operated in a second manner—e.g., as 
described above in conjunction with circuit 200. If the battery 
voltage is not applied to VCC2, then the flow proceeds to step 
340 at which the ASIC is off e.g., as described above in 
conjunction with circuit 200. 
0.052 FIG. 5 shows a schematic illustration of a flameless 
candle circuit 500, according to an embodiment of the present 
invention. The circuit 500 includes a single-pole, triple-throw 
switch 510, a battery 520, an application specific integrated 
circuit (ASIC) 530, an oscillator 540, an LED 550, and a 
resistor 560. The ASIC 530 includes the following pins or 
terminals: output, ground, oscillator 1 (“OSC1), oscillator 2 
(“OSC2). Also, instead of having only one ground terminal 
like processor 130, the processor 530 has two ground termi 
nals—a first ground terminal (“GND1) and a second ground 
terminal (“GND2). 
0053. The circuit 500 generally operates in the following 
manner. The oscillator 540 regulates the timing functions of 
the ASIC 530. The ASIC 530 has an output that can provide a 
signal to the resistor 560 (e.g., current-limiting resistor) and 
the LED 550. The signal causes a current to flow through the 
LED 550, which then emits light. The switch 510 may be a 
single-pole switch. The switch 510 may be a single-pole, 
triple-throw switch. Other types of single-pole switches are 
also possible—e.g., double-throw, quadruple-throw, etc. The 
switch 510 may be a slide switch or another variety. 
0054 If the switch 510 is a single-pole, triple-throw 
switch (as shown in FIG. 5), it may include an input terminal, 
a first output terminal, a second output terminal, and a third 
output terminal. The switch 510 may also have three corre 
sponding positions—a first position, a second position, and a 
third position. The switch 510 may be selectively moved to 
one of the three positions. The first position may cause an 
electrical connection between the input terminal and the first 
output terminal (but not the second and third output termi 
nals). The second position may cause an electrical connection 
between the input terminal and the second output terminal 
(but not the first and third output terminals). The third position 
may cause an electrical connection between the input termi 
nal and the third output terminal (but not the first and second 
output terminals). 
0055. The input terminal may be electrically connected to 
the negative terminal of the battery 520 or ground. As used 
herein, the term 'ground' can encompass the negative termi 
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nal of the battery, earth ground, signal ground, and/or the like. 
The first output terminal may be electrically connected to 
GND1 on the ASIC 530. The second output terminal may be 
electrically connected to GND2 on the ASIC 530. The third 
output terminal may be floating or not connected—e.g., form 
ing an open circuit. The third output terminal may otherwise 
be connected or arranged to prevent the circuit 500 from 
operating. Of course, the Switch may be arranged differ 
ently—e.g., the first output may be connected to GND2, the 
second output may be connected to GND1, etc. Such modi 
fications are within the scope of the present invention. 
0056. With such an arrangement, it may be possible to 
selectively connect ground or the negative terminal of the 
battery to GND1, GND2, or to neither of GND1 and GND2 
according to the position of the switch 510. When the switch 
510 is in the first position, ground is connected to GND1 but 
not to GND2. In this scenario, the ASIC 530 may operate in a 
first manner. When the switch 510 is in the second position, 
ground is connected to GND2 but not to GND1. In this 
scenario, the ASIC 530 may operate in a second manner. 
When the switch 510 is in the third position, the ground may 
be disconnected from both GND1 and GND2. In this sce 
nario, the ASIC 530 may no longer receive power and conse 
quently may cease operating. 
0057. When operating in the first manner, the ASIC 530 
may drive the LED 550 in a first mode. The ASIC 530 may 
drive the LED 550 through its output terminal. In the first 
mode, the ASIC 530 may constantly provide a flickering 
signal to the LED. By pulsing the flickering, it is possible to 
cause the LED 550 to flicker. 

0058. The flickering may becaused by rapidly strobing the 
LED 550 to create different degrees of perceptible light inten 
sity. The different intensities may be strung together to create 
an illusion of a flickering candle flame. The signal may be a 
pulse-width modulated (“PWM) signal created by the ASIC 
530. By changing the duty cycle of the PWM signal, different 
apparent light intensities from the LED 550 may be 
achieved—e.g., higher duty cycles result in higher apparent 
light intensities from the LED 550 and lower duty cycles 
result in lower apparent light intensities from the LED 550. 
0059. When operating in the second manner, the ASIC530 
may drive the LED 550 in a second mode. The ASIC530 may 
drive the LED 550 through its output terminal. In the second 
mode, the ASIC 530 may intermittently provide a flickering 
signal to the LED. The second mode may be implemented 
with a slow timer. One example of a slow timer is a timer 
having a 24-hour full cycle. The full cycle may repeat—one 
full cycle per 24 hours. During the cycle, the flickering signal 
may be driven for a first period of time and turned off for a 
second period of time. The first period of time may be less 
than the second period of time. The first period of time may be 
5 hours, approximately. The second period of time may be 19 
hours, approximately. 
0060. The ASIC 530 may also be configured to operate in 
a third manner. For example, the ground may be connected to 
both GND1 and GND2 and the third manner of operation may 
result. The ground may be connected to both GND1 and 
GND2 by a circuit configuration or addition that is not shown 
in FIG. 5. For example, a jumper could be placed between 
GND1 and GND2. As another example, an additional switch 
position may be added to connect the ground to both GND1 
and GND2. The third manner of operation may be used for 
testing for example, to test the accuracy of the slow timer. 
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0061. While operating in the third manner, the ASIC 530 
may drive the LED 550 in a third mode. During the third 
mode, a signal (either flickering or non-flickering) may be 
provided from the ASIC 530 to the LED 550 using a fast 
timer. The fast timer may have a full cycle on the order of 
seconds or minutes and may be relatively fast (compared to 
the slow timer). The third mode may cause the LED 550 to 
blink for a predetermined number of times over a predeter 
mined period of time (e.g., 5 blinks in 5 seconds). A user, for 
example, may count and time the LED 550 to see if an 
expected number of blinks (e.g., 5 blinks) occur within the 
predetermined period of time (e.g., 5 seconds). If the counted 
number of blinks is equal to the predetermined number of 
blinks during the predetermined period of time, then the slow 
timer may be deemed to be functioning properly—e.g., hav 
ing a full cycle of expected duration (e.g., 24-hour full cycle). 
Otherwise there may be a problem with the accuracy of the 
slow timer. 

0062 FIG. 7 shows a schematic illustration of an ASIC 
700 for use in a flameless candle circuit, according to an 
embodiment of the present invention. The ASIC 700 may be 
similar to ASIC 230. As shown, the ASIC has two ground 
terminals GND1 and GND2, as well as two oscillator inputs 
OSC1 and OSC2. Both ground terminals are connected to a 
single ground bus. As shown, both ground terminals are con 
nected through two diodes, but other circuit designs are also 
possible. Power from current flow through one or both of 
GND1 and GND2 is supplied to the flicker generator, or any 
other component of the ASIC (for example, a component used 
for testing the ASIC) according to design preferences. The 
flicker generator may include additional components, such as 
dividers, decoders, Volatile and/or non-volatile memories, 
comparators, timers, or the like. The mode of operation of the 
flicker generator may be determined through the mode select 
block according to whether current flows through GND1 
and/or GND2. 

0063 FIG. 6 shows a flowchart 600 for a method of oper 
ating a flameless candle circuit, according to an embodiment 
of the present invention. Some steps illustrated in the flow 
chart 600 may be performable in a different order, simulta 
neously, or some steps may be omitted according to prefer 
CCCS, 

0064. The flow begins and at step 610, the flow is routed 
step 650 if ground is connected to GND1. At step 650, the 
flow is routed to one of steps 660 or 670 according to whether 
ground is connected to GND2. If GND2 is not connected to 
ground, then the ASIC operates in a first manner—e.g., as 
described above in conjunction with circuit 500. If GND2 is 
connected to ground, then the ASIC operates in a third man 
ner—e.g., as described above in conjunction with circuit 500. 
0065. Going back to step 610, the flow is routed step 620 if 
ground is not connected to GND1. At step 620, the flow is 
routed to one of steps 630 or 640 according to whether ground 
is connected to GND2. If ground is connected to GND2, then 
the flow proceeds to step 630 at which the ASIC is operated in 
a second manner—e.g., as described above in conjunction 
with circuit 500. If ground is not connected to GND2, then the 
flow proceeds to step 640 at which the ASIC is off e.g., as 
described above in conjunction with circuit 500. 
0066. While the invention has been described with refer 
ence to certain embodiments, it will be understood by those 
skilled in the art that various changes may be made and 
equivalents may be substituted without departing from the 
Scope of the invention. In addition, many modifications may 



US 2013/0020962 A1 

be made to adapt a particular situation or material to the 
teachings of the invention without departing from its scope. 
Therefore, it is intended that the invention not be limited to 
the particular embodiment disclosed, but that the invention 
will include all embodiments falling within the scope of the 
appended claims. 

1. A flameless candle circuit comprising: 
an application-specific integrated circuit (ASIC) includ 

ing a first power terminal, a second power terminal, and 
an output; 

a light emitting diode (“LED) configured to receive a 
signal from the output of the ASIC; and 

a single-pole Switch configured to: 
selectively provide a battery voltage to at least one of the 

first power terminal and the second power terminal, 
and 

selectively remove the battery voltage from both the first 
power terminal and the second power terminal to turn 
the ASIC off and 

wherein the ASIC is configured to: 
drive the LED in a first mode when the battery voltage is 

provided to the first power terminal, and 
drive the LED in a second mode when the battery voltage 

is provided to the second power terminal. 
2. The flameless candle circuit of claim 1, wherein the 

ASIC is configured to constantly provide a flickering signal to 
the LED in the first mode. 

3. The flameless candle circuit of claim 1, wherein the 
ASIC is further configured to intermittently provide a flick 
ering signal to the LED according to a slow timer in the 
second mode. 

4. The flameless candle circuit of claim3, wherein the slow 
timer comprises a repeating 24-hour cycle timer. 

5. The flameless candle circuit of claim 4, wherein the 
ASIC is further configured to provide a flickering signal for 5 
hours and turn off the flickering signal for 19 hours during one 
cycle of the repeating 24-hour cycle. 

6. The flameless candle circuit of claim3 wherein the ASIC 
is further configured to drive the LED in a third mode when 
the battery voltage is provided to both the first power terminal 
and the second power terminal. 

7. The flameless candle circuit of claim 6, wherein the 
ASIC is further configured to intermittently provide a signal 
to the LED according to a fast timer in the third mode. 

8. The flameless candle circuit of claim 7, wherein the 
ASIC is further configured to cause the LED to blink for a 
predetermined number of times during a predetermined 
period of time Such that an accuracy of the slow timer can be 
determined in the third mode. 

9. The flameless candle circuit of claim 1, wherein the 
single-pole Switch comprises a single-pole, triple-throw 
Switch including three positions; and 

wherein the single-pole switch is further configured to: 
provide the battery voltage to the first power terminal but 

not the second power terminal of the ASIC when the 
switch is in the first position, 

provide the battery voltage to the second power terminal 
but not the first power terminal of the ASIC when the 
Switch is in the second position, and 

remove the battery voltage from the first power terminal 
and the second power terminal of the ASIC when the 
switch is in the third position. 

10. The flameless candle of claim 9, wherein the single 
pole Switch comprises a slide Switch. 

Jan. 24, 2013 

11. The flameless candle of claim 9, wherein the single 
pole Switch includes an input terminal configured to receive 
the battery Voltage, a first output terminal electrically con 
nected to the first power terminal of the ASIC, and a second 
output terminal electrically connected to the second power 
terminal of the ASIC. 

12. A method for operation of a flameless candle circuit, the 
method comprising: 

operating an application-specific integrated circuit 
(ASIC) in a first manner by using a single-pole switch 
to apply a battery Voltage to a first power terminal of the 
ASIC, and remove the battery voltage from a second 
power terminal of the ASIC: 

driving an LED in a first mode while operating the ASIC in 
the first manner; 

operating the ASIC in a second manner by using the single 
pole Switch to apply the battery Voltage to the second 
power terminal of the ASIC, and remove the battery 
voltage from the first power terminal of the ASIC: 

driving an LED in a second mode while operating the ASIC 
in the second manner; and 

turning off the flameless candle circuit by using the single 
pole switch to remove the battery voltage from the first 
power terminal of the ASIC, and remove the battery 
voltage from the second power terminal of the ASIC. 

13. The method of claim 12, wherein said driving an LED 
in a first mode further comprises constantly providing a flick 
ering signal from the ASIC to the LED. 

14. The method of claim 12, said driving the LED in a 
second mode further comprises intermittently providing a 
flickering signal from the ASIC to the LED. 

15. The method of claim 14, operating a cycle of the slow 
timer over 24 hours and Subsequently repeating the cycle. 

16. The method of claim 15, further comprising: 
providing a flickering signal from the ASIC to the LED for 

approximately 5 hours during the cycle; and 
turning off the flickering signal from the ASIC to the LED 

for approximately 19 hours during the cycle. 
17. The method of claim 12, further comprising 
operating the ASIC in a third manner by applying the 

battery voltage to both the first power terminal and the 
second power terminal of the ASIC: 

driving the LED in a third mode while operating the ASIC 
in the third manner; 

18. The method of claim 17, said driving an LED in a third 
mode further comprises intermittently providing a signal 
from the ASIC to the LED according to a fast timer. 

19. The method of claim 17, said driving an LED in a third 
mode further comprises blinking the LED for a predeter 
mined number of times during a predetermined period of time 
to determine an accuracy of the slow timer. 

20. The method of claim 11, wherein the single-pole switch 
comprises a single-pole, triple-throw Switch, and wherein: 

said operating an ASIC in a first manner further comprises 
Switching the single-pole, triple-throw Switch into a first 
position, 

said operating an ASIC in a second manner further com 
prises Switching the single-pole, triple-throw Switch into 
a second position, and 

said turning off the flameless candle circuit further com 
prises Switching the single-pole, triple-throw Switch into 
a third position. 

21. A flameless candle circuit comprising: 



US 2013/0020962 A1 

an application-specific integrated circuit (ASIC) includ 
ing a first ground terminal, a second ground terminal, 
and an output; 

a light emitting diode (“LED) configured to receive a 
signal from the output of the ASIC; and 

a single-pole Switch configured to: 
Selectively connect ground to at least one of the first 

ground terminal and the ground power terminal, and 
Selectively disconnect ground from both the first ground 

terminal and the second ground terminal to turn the 
ASIC off and 

wherein the ASIC is configured to: 
drive the LED in a first mode when the first ground 

terminal is grounded, and 
drive the LED in a second mode when the second ground 

terminal is grounded. 
22. The flameless candle circuit of claim 21, wherein the 

ASIC is configured to constantly provide a flickering signal to 
the LED in the first mode. 

23. The flameless candle circuit of claim 21, wherein the 
ASIC is further configured to intermittently provide a flick 
ering signal to the LED according to a slow timer in the 
second mode. 

24. The flameless candle circuit of claim 23, wherein the 
slow timer comprises a repeating 24-hour cycle timer. 

25. The flameless candle circuit of claim 24, wherein the 
ASIC is further configured to provide a flickering signal for 5 
hours and turn off the flickering signal for 19 hours during one 
cycle of the repeating 24-hour cycle. 

26. The flameless candle circuit of claim 23 wherein the 
ASIC is further configured to drive the LED in a third mode 
when ground is connected to both the first ground terminal 
and the second ground terminal. 

27. The flameless candle circuit of claim 26, wherein the 
ASIC is further configured to intermittently provide a signal 
to the LED according to a fast timer in the third mode. 

28. The flameless candle circuit of claim 27, wherein the 
ASIC is further configured to cause the LED to blink for a 
predetermined number of times during a predetermined 
period of time Such that an accuracy of the slow timer can be 
determined in the third mode. 

29. The flameless candle circuit of claim 21, wherein the 
single-pole Switch comprises a single-pole, triple-throw 
Switch including three positions; and 

wherein the single-pole switch is further configured to: 
connect ground to the first ground terminal but not the 

second ground terminal of the ASIC when the switch 
is in the first position, 

connect ground to the second ground terminal but not the 
first ground terminal of the ASIC when the switch is in 
the second position, and 

disconnect ground from the first ground terminal and the 
second ground terminal of the ASIC when the switch 
is in the third position. 

30. The flameless candle of claim 29, wherein the single 
pole Switch comprises a slide Switch. 

31. The flameless candle of claim 29, wherein the single 
pole Switch includes an input terminal connected to ground, a 
first output terminal electrically connected to the first ground 
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terminal of the ASIC, and a second output terminal electri 
cally connected to the second ground terminal of the ASIC. 

32. A method for operation of a flameless candle circuit, the 
method comprising: 

operating an application-specific integrated circuit 
(ASIC) in a first manner by using a single-pole switch 
to connect ground to a first ground terminal of the ASIC, 
and disconnect ground from a second ground terminal of 
the ASIC: 

driving an LED in a first mode while operating the ASIC in 
the first manner; 

operating the ASIC in a second manner by using the single 
pole Switch to connect ground to the second ground 
terminal of the ASIC, and to disconnect ground from the 
first ground terminal of the ASIC: 

driving an LED in a second mode while operating the ASIC 
in the second manner; and 

turning off the flameless candle circuit by using the single 
pole Switch to disconnect ground from the first ground 
terminal of the ASIC, and disconnect ground from the 
second ground terminal of the ASIC. 

33. The method of claim 32, wherein said driving an LED 
in a first mode further comprises constantly providing a flick 
ering signal from the ASIC to the LED. 

34. The method of claim 32, said driving the LED in a 
second mode further comprises intermittently providing a 
flickering signal from the ASIC to the LED. 

35. The method of claim 34, operating a cycle of the slow 
timer over 24 hours and Subsequently repeating the cycle. 

36. The method of claim 35, further comprising: 
providing a flickering signal from the ASIC to the LED for 

approximately 5 hours during the cycle; and 
turning off the flickering signal from the ASIC to the LED 

for approximately 19 hours during the cycle. 
37. The method of claim 32, further comprising 
operating the ASIC in a third manner by connecting ground 

to both the first ground terminal and the second ground 
terminal of the ASIC: 

driving the LED in a third mode while operating the ASIC 
in the third manner; 

38. The method of claim37, said driving an LED in a third 
mode further comprises intermittently providing a signal 
from the ASIC to the LED according to a fast timer. 

39. The method of claim37, said driving an LED in a third 
mode further comprises blinking the LED for a predeter 
mined number of times during a predetermined period of time 
to determine an accuracy of the slow timer. 

40. The method of claim 31, wherein the single-pole switch 
comprises a single-pole, triple-throw Switch, and wherein: 

said operating an ASIC in a first manner further comprises 
Switching the single-pole, triple-throw Switch into a first 
position, 

said operating an ASIC in a second manner further com 
prises Switching the single-pole, triple-throw Switch into 
a second position, and 

said turning off the flameless candle circuit further com 
prises Switching the single-pole, triple-throw Switch into 
a third position. 


