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WIRELESS WAKE-UP SYSTEM AND 
OPERATION METHOD THEREOF 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a Wireless Wake-up 
system and an operation method thereof both of Which can 
optimize poWer consumption When Wireless data is received. 
[0003] 2. Description of the Related Art 
[0004] With Wireless communications advanced dramati 
cally, there appears an evolved netWork based on a ?xed 
mobile convergence in a variety of ?elds. Additionally, to 
meet such convergence environments, many kinds of Wireless 
standards have been introduced in these days. Moreover, 
related modern technologies are evolving toWard a direction 
of providing a loW-speed, a loW-price and a loW-poWer as Well 
as a direction of offering a high-speed and a high-poWer. 
[0005] Based on Wireless communication technologies 
With a loW-speed and a loW-poWer, a Wake-up device has been 
developed. The Wake-up device activates a main transceiver, 
only for the purpose of a communication, Which is normally 
kept in the off state. Therefore, the Wake-up device can reduce 
poWer consumption and increase a battery life. A representa 
tive one of the Wake-up devices is a car alarm system. 

[0006] Unfortunately, this system may usually remain in 
the active state, While continuously consuming the poWer. So, 
this system may frequently require a replacement of a battery, 
causing inconvenience to a user. In particular, a remote con 
troller for vehicles needs some components such as an RF 
receiver and a CPU that should be activated to receive data. 
Hence there occurs much greater poWer consumption. 

BRIEF SUMMARY OF THE INVENTION 

[0007] Accordingly, the present invention is to address the 
above-mentioned problems and/or disadvantages and to offer 
at least the advantages described beloW. 
[0008] An aspect of the present invention is to provide a 
Wireless Wake-up system and an operation method thereof 
both of Which can minimize poWer consumption by detecting 
a Wake-up signal With a loW bit rate of transmission data While 
effectively supplying electric poWer to respective modules of 
the system. 
[0009] According to one aspect of the present invention, 
provided is a Wireless Wake-up system that comprises an 
antenna and a Wake-up detection module. The antenna is 
con?gured to receive a Wireless signal. The Wake-up detec 
tion module is con?gured to compare the received signal With 
a pre-stored reference value in order to determine Whether the 
signal is a Wake-up signal With a loW bit rate, to generate a 
Wake-up command corresponding to the Wake-up signal, and 
to send the Wake-up command to a selected module kept in an 
inactive state. 

[0010] The system may further comprise at least one of a 
microcontroller unit (MCU), a radio frequency (RF) receiver, 
and an RF transmitter. The MCU is con?gured to be changed 
from the inactive state to an active state When receiving the 
Wake-up command from the Wake-up detection module. The 
RF receiver is con?gured to be activated under the control of 
the MCU, to perform a demodulation and decoding of a 
Wireless data signal received by the antenna, and to send the 
decoded signal to the MCU. The RF transmitter is connected 
to the antenna and is con?gured to send a signal to the outside. 
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[0011] In the system, at least tWo of the RF receiver, the RF 
transmitter and the Wake-up detection module may be formed 
in a single integrated chip. 
[0012] In the system, Wherein the Wake-up detection mod 
ule may includes an ampli?er con?gured to amplify the signal 
received by the antenna, a detector con?gured to detect the 
ampli?ed signal, an analog-to-digital convertor (ADC) con 
?gured to convert the detected analog signal to a digital sig 
nal, and a Wake-up controller con?gured to compare the digi 
tal signal With the reference value and then to generate the 
Wake-up command according to comparison results. 
[0013] In the system, Wherein the Wake-up controller may 
includes at least one reference register each con?gured to 
store at least one reference value, a shift register con?gured to 
store an output signal of the ADC, at least one comparator 
con?gured to compare the reference value stored in the at 
least one reference register and a value stored in the shift 
register, and a Wake-up generator con?gured to generate at 
least one kind of the Wake-up command according to com 
parison results of the at least one comparator. 
[0014] In the system, the Wake-up system may be com 
posed of tWo or more chips each of Which is separately acti 
vated and driven in response to the Wake-up command. 
[0015] In the system, the Wake-up detection module may be 
further con?gured to adjust a sampling bit rate of the Wake-up 
signal to 1~4 msec according to external inputs. 
[0016] According to another aspect of the present inven 
tion, provided is a method for operating a Wireless Wake-up 
system. The method comprises steps of activating a Wake-up 
detection module; comparing a Wireless input signal received 
through an antenna With a pre-stored reference value; if the 
Wireless input signal is equal to the reference value, deter 
mining that the input signal is a Wake-up signal With a loW bit 
rate and then generating a Wake-up command corresponding 
to the Wake-up signal; and activating a selected module kept 
in an inactive state by sending the Wake-up command to the 
selected module. 
[0017] In the method, the activated module may include a 
microcontroller unit (MCU). 
[0018] The method may further comprise at least one of 
steps of inactivating the Wake-up detection module When the 
MCU is activated; and activating a radio frequency (RF) 
receiver connected to the MCU, performing a demodulation 
and decoding of a Wireless data signal received by the antenna 
in the RF receiver, and processing the decoded data signal in 
the RF receiver. 
[0019] The method may further comprise at least one of 
steps of activating the Wake-up detection module When the 
data signal processing is completed; and inactivating at least 
one of the MCU and the RF receiver. 

[0020] In the method, the step of generating the Wake-up 
command may include comparing the Wireless input signal 
With tWo or more reference values; and if the Wireless input 
signal corresponds to a particular one of the reference values, 
generating the Wake-up command corresponding to the par 
ticular reference value. 
[0021] According to aspects of the present invention, it is 
possible to minimize poWer consumption through transmis 
sion and reception of data With a loWer bit rate. Additionally, 
a simpler data processing may realize a simpler structured 
device. Also, in case of a bidirectional alarm remote control 
ler or receiving a car Wireless communication, battery con 
sumption may be considerably reduced and thereby a battery 
life may be favorably increased. 
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[0022] Other aspects, advantages, and salient features of 
the invention Will become apparent to those skilled in the art 
from the following detailed description, Which, taken in con 
junction With the annexed drawings, discloses exemplary 
embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a block diagram illustrating a Wireless 
Wake-up system in accordance With an exemplary embodi 
ment of the present invention. 
[0024] FIG. 2 is a vieW illustrating the con?guration of a 
Wake-up controller in accordance With an exemplary embodi 
ment of the present invention. 
[0025] FIG. 3 is a vieW illustrating the con?guration of a 
Wake-up controller in accordance With another exemplary 
embodiment of the present invention. 
[0026] FIG. 4 is a vieW illustrating a Wake-up signal pattern 
and a time cycle in accordance With an exemplary embodi 
ment of the present invention. 
[0027] FIG. 5 is a How diagram illustrating an operating 
method of a Wake-up system in accordance With an exem 
plary embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0028] Exemplary, non-limiting embodiments of the 
present invention Will noW be described more fully With ref 
erence to the accompanying draWings. This invention may, 
hoWever, be embodied in many different forms and should not 
be construed as limited to the exemplary embodiments set 
forth herein. Rather, the disclosed embodiments are provided 
so that this disclosure Will be thorough and complete, and Will 
fully convey the scope of the invention to those skilled in the 
art. The principles and features of this invention may be 
employed in varied and numerous embodiments Without 
departing from the scope of the invention. 
[0029] Furthermore, Well knoWn or Widely used tech 
niques, elements, structures, and processes may not be 
described or illustrated in detail to avoid obscuring the 
essence of the present invention. Although the draWings rep 
resent exemplary embodiments of the invention, the draWings 
are not necessarily to scale and certain features may be exag 
gerated or omitted in order to better illustrate and explain the 
present invention. 
[0030] FIG. 1 is a block diagram illustrating a Wireless 
Wake-up system in accordance With an exemplary embodi 
ment of the present invention. Hereinafter, the Wireless Wake 
up system Will be generally described as applied to vehicles. 
This is, hoWever, exemplary only and not to be considered as 
a limitation of this invention. The Wireless Wake-up system of 
this invention may also be applied to any other electronic 
equipment. 
[0031] Referring to FIG. 1, the Wireless Wake-up system 
100 includes an antenna 110, a Wake-up detection module 
120, a microcontroller unit (MCU) 130, and a radio frequency 
(RF) receiver 140. 
[0032] The Wireless Wake-up system 100 having the above 
elements keeps the Wake-up detection module 120 only in an 
active state, While keeping both the MCU 130 and the RF 
receiver 140 in an inactive state. Therefore, the Wireless 
Wake-up system 100 can minimiZe an electric current con 
sumed by both the MCU 130 and the RF receiver 140 before 
the generation of a Wake-up signal. Also, When the Wake-up 
detection module 120 detects a Wake-up signal, the Wireless 
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Wake-up system 100 activates both the MCU 130 and the RF 
receiver 140 and then receives data, While keeping the Wake 
up detection module 120 in an inactive state. Therefore, the 
Wireless Wake-up system 100 can minimiZe an electric cur 
rent consumed by the Wake-up detection module 120. In this 
process, by adjusting a bit rate of data used, the Wireless 
Wake-up system 100 can reduce poWer consumption. Addi 
tionally, When receiving data is ended, the Wireless Wake-up 
system 100 returns the Wake-up detection module 120 only to 
an active state, and also returns both the MCU 130 and the RF 
receiver 140 to an inactive state. NoW, respective elements are 
described hereinafter in detail. 
[0033] The antenna 110 is a metallic apparatus for receiv 
ing a Wake-up signal and data and is designed to cover a 
frequency band capable of sending and receiving the Wake-up 
signal and data. For instance, the antenna 110 may be fabri 
cated in a suitable form for covering a frequency range of 300 
MHZ to 450 MHZ. The antenna 110 is also coupled to the RF 
receiver 140 and hence supports a data reception of the RF 
receiver 140. If the Wireless Wake-up system 100 includes an 
RF transmitter, the antenna 110 may also perform data trans 
mission by sending a signal of the RF transmitter in the air. 
[0034] The Wake-up detection module 120 is coupled to the 
antenna 110 and ascertains Whether a prede?ned Wake-up 
signal is included in signals received by the antenna 110. If 
the prede?ned Wake-up signal is included, the Wake-up detec 
tion module 120 generates a Wake-up command to Wake up 
the MCU 130 and then sends the generated Wake-up com 
mand to the MCU 130. As shoWn, the Wake-up detection 
module 120 may include an ampli?er 121, a detector 123, an 
analog-to-digital converter (ADC) 125, and a Wake-up con 
troller 127. 
[0035] The ampli?er 121 is con?gured to amplify a signal 
received by the antenna 110. Speci?cally, the ampli?er 121 
ampli?es the received signal, depending on its oWn perfor 
mance, and then sends the ampli?ed signal to the detector 
123. Namely, the ampli?er 121 can amplify a signal With a 
loW sensitivity in a Wireless signal reception environment so 
that the detector 123 may appropriately detect the signal. 
[0036] The detector 123 is con?gured to detect an analog 
signal sent by the ampli?er 121 and to send the detected 
analog signal to the ADC 125. The detector 123 can extract an 
analog signal only having a certain form among the received 
signal and also remove a noise. 

[0037] The ADC 125 is con?gured to convert the signal 
detected by the detector 123 into a digital signal. The ADC 
125 can determine Whether a currently inputted analog signal 
is in a high state or in a loW state through amplitude variations, 
etc. of the signal sent by the detector 123 and then, depending 
on the determined state, set the value (i.e., “1” or “0”) of a 
digital signal. 
[0038] The Wake-up controller 127 compares the digital 
signal sent by the ADC 125 With a prede?ned reference value. 
Then, depending on comparison results, the Wake-up control 
ler 127 can generate a Wake-up command to Wake up the 
MCU 130 and then send the generated Wake-up command to 
the MCU 130. For this, the Wake-up controller 127 may 
include a reference register for storing the prede?ned refer 
ence value, a shift register for storing the digital signal value 
offered by the ADC 125, a comparator for comparing both 
values stored in the reference register and the shift register, 
and a Wake-up generator for generating the Wake-up com 
mand according to comparison results. The detection of a 
Wake-up signal and the generation of the Wake-up command 
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in the Wake-up controller 127 Will be described later in detail 
With reference to FIGS. 2 and 3. 

[0039] In case of a vehicle, the MCU 130 may correspond 
to a central processing unit that performs the Whole electronic 
control of the vehicle. Namely, the MCU 130 set forth herein 
is considered as a microcontroller unit or any other equiva 
lent. The MCU 130 is normally kept in an inactive state and, 
When receiving a Wake-up command from the Wake-up detec 
tion module 120, is changed from the inactive state to an 
active state. After entering into the active state, the MCU 130 
may perform a particular function to activate the RF receiver 
140. In addition, When the RF receiver 140 is activated and 
then receives data, the MCU 130 may perform a data process 
ing for data received by the RF receiver 140. After a data 
reception is completed, the MCU 130 is returned to the inac 
tive state and may control the RF receiver 140 so that the RF 
receiver 140 may be also returned to the inactive state. Addi 
tionally, the MCU 130 may inactivate the Wake-up detection 
module 120 When receiving the Wake-up command and may 
also activate the Wake-up detection module 120 When ?nish 
ing the data processing. As discussed, the MCU 130 is acti 
vated only When receiving the Wake-up signal and then per 
forms a Wireless data reception and processing. Also, When 
the data processing is completed, the MCU 130 is returned to 
the inactive state. Therefore, the MCU 130 can minimiZe 
poWer consumption. 
[0040] The RF receiver 140 is con?gured to be activated or 
inactivated under the control of the MCU 130. Speci?cally, 
the RF receiver 140 is activated When receiving a control 
signal for activation from the MCU 130, performs a demodu 
lation and decoding for a signal received by the antenna 110, 
and then sends the decoded signal to the MCU 130. Addition 
ally, the RF receiver 140 may be returned to the inactive state 
under the control of the MCU 130. Since the RF receiver 140 
is activated only While the MCU 130 processes data, the RF 
receiver 140 can also minimiZe poWer consumption. 
[0041] As discussed heretofore, the Wireless Wake-up sys 
tem 100 according to an embodiment of this invention nor 
mally activates only the Wake-up detection module 120 for 
receiving the Wake-up signal and therefore can save poWer to 
be consumed by both the MCU 130 and the RF receiver 140 
during a Waiting time for receiving the Wake-up signal. Also, 
the Wireless Wake-up system 100 inactivates the Wake-up 
detection module 120 after receiving the Wake-up signal and 
therefore can save poWer to be required for operation of the 
Wake-up detection module 120. 
[0042] FIG. 2 is a vieW illustrating the con?guration of a 
Wake-up controller in accordance With an exemplary embodi 
ment of the present invention. 
[0043] Referring to FIGS. 1 and 2, a Wake-up signal is 
received by the antenna 110 and then delivered to the ADC 
125 through the ampli?er 121 and the detector 123. Then the 
ADC 125 offers a digital signal to the Wake-up controller 127. 
[0044] MeanWhile, the Wake-up controller 127 has an edge 
trigger 220 that is connected to the output of the ADC 125. 
Therefore, an output signal of the ADC 125 is delivered to the 
edge trigger 220 as Well as a shift register 210. Additionally, 
the Wake-up controller 127 further has a clock generator 230 
that is disposed so that the output of the edge trigger 220 may 
be delivered to the clock generator 230 and also the output of 
the clock generator 230 may control the shift register 210. 
Therefore, When a digital signal is transmitted from the ADC 
125, the Wake-up controller 127 resets the clock generator 
230 by the edge trigger 220 and performs a sampling of a 
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signal outputted by the ADC 125. By the Way, this signal may 
be inputted simultaneously With a reset of the clock generator 
230 and thereby a sampling of a signal inputted during a reset 
of the clock generator 230 may not be performed. Therefore, 
if a state triggered by the edge trigger 220 is a rising edge, it 
may be designed to consider a signal inputted from the ADC 
125 as a high signal “1” and then to store a subsequent 
sampling value in the shift register 210. If a state triggered by 
the edge trigger 220 is a falling edge, it may be designed to 
consider a signal inputted from the ADC 125 as a loW signal 
“0” and then to sequentially store a subsequent sampling 
value in the shift register 210. 
[0045] For instance, a Wake-up signal timing diagram con 
tains an Init ?eld, a Gap ?eld, and a High ?eld as shoWn. The 
Init ?eld is formed of four high values (i.e., “1” bits), the Gap 
?eld is formed of three loW values (i.e., “0” bits), and the High 
?eld is formed of ?ve “1” bits. In order to detect the Wake-up 
signal (namely, a signal containing the Init ?eld, the Gap ?eld, 
and the High ?eld), a reference register 201 of the Wake-up 
controller 127 may store a value corresponding to the above 
stated value, namely, “01 11 10001 11 1 1”. Also, When the 
Wake-up controller 127 receives the Wake-up signal, the ADC 
125 outputs “0111100011111” to the shift register 210, and 
then the shift register 210 stores “011 . . . 111” from the left 

because of a reset time of the clock generator 230 as shoWn. 
Therefore, a comparator 241 checks Whether left three bit 
values in the shift register 210 are identical to right three bit 
values and, depending on check results, can determine 
Whether the Wake-up signal is received. MeanWhile, in case 
Where the state of a signal outputted from the ADC 125 is 
determined to be high or loW according to a triggered state of 
the edge trigger 220, the shift register 210 may store signals 
corresponding to the triggered state. Also, in case Where a 
normal Wake-up signal is received, the shift register 210 may 
store values having the same bit values as those stored in the 
reference register 201. In this case, the comparator 241 com 
pares total values of the shift register 210 and the reference 
register 201 and, depending on comparison results, can deter 
mine Whether the Wake-up signal is received. 
[0046] MeanWhile, if sampling values are stored in the shift 
register 210, the Wake-up controller 127 can compare a value 
stored in the shift register 210 and a value stored in the 
reference register 201 through the comparator 241. If the 
output of the comparator 241 indicates that both values are 
equal to each other, the Wake-up controller 127 may control 
the generation and output of the Wake-up command, being 
based on a Wake-up generator 250. The Wake-up command is 
delivered to the MCU 130, and the MCU 130 is changed from 
the inactive state to the active state When receiving the Wake 
up command. 
[0047] FIG. 3 is a vieW illustrating the con?guration of a 
Wake-up controller in accordance With another exemplary 
embodiment of the present invention. 
[0048] Referring to FIG. 3, the Wake-up controller 127 of 
this embodiment includes the ?rst reference register 203, the 
second reference register 205, the shift register 210, the edge 
trigger 220, the clock generator 230, the ?rst comparator 243, 
the second comparator 245, and the Wake-up generator 250. 
[0049] The Wake-up controller 127 having the above ele 
ments stores separate reference values in the ?rst and second 
reference registers 203 and 205, respectively, and thereby 
may generate separate Wake-up commands When receiving 
different Wake-up signals. Speci?cally, When the ADC 125 
converts an analog signal into a digital signal and then deliv 
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ers it to the shift register 210, the digital signal is recorded in 
the shift register 210 of the Wake-up controller 127. Here, as 
discussed earlier in FIG. 2, an output signal of the ADC 125 
is sent to the edge trigger 220, and then the output of the edge 
trigger 220 is delivered to the clock generator 230. Mean 
While, the clock generator 230 may be reset according to the 
output of the edge trigger 220 and also controls the shift 
register 210. Therefore, When a digital signal is transmitted 
from the ADC 125, the Wake-up controller 127 resets the 
clock generator 230 by the edge trigger 220 and performs a 
sampling of a signal outputted by the ADC 125. This signal 
may be inputted simultaneously With a reset of the clock 
generator 230 and thereby a sampling of a signal inputted 
during a reset of the clock generator 230 may not be per 
formed. Therefore, if a state triggered by the edge trigger 220 
is a rising edge, it may be designed to consider a signal 
inputted from the ADC 125 as a high signal “1” and then to 
store a subsequent sampling value in the shift register 210. If 
a state triggered by the edge trigger 220 is a falling edge, it 
may be designed to consider a signal inputted from the ADC 
125 as a loW signal “0” and then to sequentially store a 
subsequent sampling value in the shift register 210. As a 
result, signals outputted from the ADC 125 are sequentially 
stored in the shift register 210 and thereby, as shoWn, values 
“011 . . . 111” may be recorded from the left in the shift 

register 210. These values recorded in the shift register 210 
may be delivered to the ?rst and second comparators 243 and 
245 along connected signal lines. 
[0050] MeanWhile, the ?rst reference register 203 may 
store prede?ned bit values “001 1 10001 1 100”, and the second 
reference register 205 may store prede?ned bit values 
“01 1 1 10001 1 1 11”. These values respectively recorded in the 
?rst and second reference registers 203 and 205 correspond to 
Wake-up signals that are prede?ned. Also, such values stored 
in the ?rst and second reference registers 203 and 205 may be 
delivered to the ?rst and second comparators 243 and 245, 
respectively. 
[0051] As a result, When the output of the ADC 125 is 
recorded in the shift register 21 0, the values stored in the shift 
register 210 may be compared With the values stored in the 
?rst and second reference registers 203 and 205. If the value 
stored in the shift register 210 is equal to the value stored in 
the ?rst reference register 203, the ?rst comparator 243 may 
output the corresponding value to the Wake-up generator 250. 
Also, if the value stored in the shift register 210 is equal to the 
value stored in the second reference register 205, the second 
comparator 245 may output the corresponding value to the 
Wake-up generator 250. 
[0052] The Wake-up generator 250 receives a speci?c out 
put from the ?rst or second comparator 243 or 245 and then, 
depending on the received output, may generate different 
Wake-up commands. Also, the Wake-up generator 250 may 
send the generated Wake-up commands to the MCU 130. 
Here, the different Wake-up commands (i.e., the ?rst and 
second Wake-up commands) generated by the Wake-up gen 
erator 250 may be applied in various manners according to the 
con?guration of the system. For instance, if the system is 
designed to drive different modules in response to each Wake 
up command, the system may drive a selected module only 
depending on the type of Wake-up command, thus reducing 
poWer consumption in comparison With case of activation of 
all modules. Namely, if the MCU 130 is connected to a 
vehicle starter module as Well as the RF receiver 140, the 
system may be designed to enable the RF receiver 140 in 
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response to the ?rst Wake-up command and to enable the 
vehicle starter module in response to the second Wake-up 
command. 
[0053] Although the above discussion is for case of using 
the ?rst and second reference registers 203 and 205 storing 
tWo kinds of reference values, this is exemplary only and not 
to be considered as a limitation of this invention. Altema 
tively, the Wake-up controller 127 of this invention may 
include much more reference registers and hence may have 
much more comparators. Also, if the Wireless Wake-up sys 
tem 100 is composed of several chips, it is possible to sepa 
rately activate each individual chip in response to each cor 
responding Wake-up command. Moreover, this invention is 
not limited to the above-discussed case in Which the Wake-up 
command of the Wake-up generator 250 is offered to the 
MCU 130. Alternatively, the Wake-up command may be 
directly provided to each individual module that selectively 
requires the Wake-up command. 
[0054] FIG. 4 is a vieW illustrating a Wake-up signal pattern 
and a time cycle in accordance With an exemplary embodi 
ment of the present invention. 
[0055] Referring to FIG. 4, a designer or user of the Wire 
less Wake-up system can change a sampling time (T_STEP) 
of a Wake-up signal pattern by adjusting the register of the 
sampling time. Namely, a system designer or user can freely 
adjust the sampling time Within a permissible range, e.g., 
from 0.5 msec to 2.5 msec. In addition, it is possible to adjust 
the lengths of the Init ?eld, the Gap ?eld and the High ?eld in 
the Wake-up signal timing diagram. Consequently, a system 
designer or user can freely change the setting of a header data 
format in the Wake-up system. For instance, When the sam 
pling time is adjusted to 0.5 msec and also the number of total 
bits constituting the Init ?eld, the Gap ?eld and the High ?eld 
is reduced to a certain number, it is possible to form the entire 
Wake-up signal in 1~4 msec. In this case, the Wireless Wake 
up system of this invention can considerably reduce a data bit 
rate of the Wake-up signal and thereby can minimiZe an elec 
tric current consumed in a signal reception and processing. 
Additionally, by reducing a data bit rate of the Wake-up sig 
nal, the Wireless Wake-up system of this invention can realiZe 
a much simpler con?guration of various elements. 
[0056] FIG. 5 is a How diagram illustrating an operating 
method of a Wake-up system in accordance With an exem 
plary embodiment of the present invention. 
[0057] Referring to FIG. 5, at the outset, the Wireless Wake 
up system may activate the Wake-up detection module 120 
only, While inactivating both the MCU 130 and the RF 
receiver 140 (step 501). In this state, if a Wake-up signal is 
generated in the outside, the antenna 110 receives the Wake 
up signal and then delivers it to the Wake-up detection module 
120. Namely, the Wake-up detection module 120 may check 
Whether a particular signal is received from the outside (step 
503). If no input signal is generated in the step 503, the 
Wake-up detection module 120 returns to the previous step 
501. 

[0058] If the particular signal is received in the step 503, the 
Wake-up detection module 120 compares the received signal 
With a pre-stored value in the reference register 201 (step 
505). For this process, the Wake-up detection module 120 
detects the received signal, converts a corresponding analog 
signal into a digital signal, and stores the digital signal in the 
shift register 210. Then the Wake-up detection module 120 
compares a value stored in the shift register 210 and a value 
stored in the reference register 201. 
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[0059] If the values stored in the shift register 210 and the 
reference register 201 are not equal to each other in the step 
505, the Wake-up detection module 120 determines that the 
inputted signal is not the Wake-up signal. Then the Wake-up 
detection module 120 returns to the previous step 501. 

[0060] If the values stored in the shift register 210 and the 
reference register 201 are equal to each other in the step 505, 
the Wake-up detection module 120 determines that the 
received signal is the Wake-up signal, and then generates a 
Wake-up command (step 507). Also, the Wake-up detection 
module 120 sends the Wake-up command to the MCU 130. 

[0061] Then the MCU 130 is changed from the inactive 
state to the active state in response to the Wake-up command 
(step 509). Additionally, the MCU 130 controls the RF 
receiver 140 so that the RF receiver 140 may be changed from 
the inactive state to the active state (step 511). In this step, the 
MCU 130 inactivates the Wake-up detection module 120, thus 
preventing poWer consumption by the Wake-up detection 
module 120. 

[0062] The activated RF receiver 140 receives Wireless data 
inputted through the antenna 110, performs a demodulation 
and decoding of the received data, and sends the decoded data 
to the MCU 130 (step 513). Then the MCU performs various 
tasks according to the received data signal. 

[0063] Meanwhile, the MCU 130 determines Whether a 
selected task according to the data signal is completed (step 
515). If the task is completed, the MCU 130 activates again 
the Wake-up detection module 120. Namely, the MCU 130 
returns to the previous step 501. 

[0064] As fully discussed hereinbefore, the operating 
method of the Wake-up system according to an embodiment 
of this invention alloWs the Wake-up detection module 120 
only to be kept in the active state and also alloWs both the 
MCU 130 and the RF receiver 140 to be kept in the inactive 
state. Therefore, poWer consumption is reduced. Addition 
ally, When the Wake-up signal is received, this method alloWs 
both the MCU 130 and the RF receiver 140 to be activated and 
also alloWs the Wake-up detection module 120 to be inacti 
vated. Therefore, poWer consumption is further reduced. 
[0065] Although the Wake-up detection module 120 and the 
RF receiver 140 are described above as separate elements, 
this invention is not limited to that. Alternatively, the Wake-up 
detection module 120 and the RF receiver 140 may be formed 
in a single integrated chip and, in this case, the Wake-up 
command generated by the Wake-up detection module 120 
may be directly offered to the RF receiver 140. Consequently, 
When the Wake-up detection module 120 receives the Wake 
up signal, the RF receiver 140 is changed from the inactive 
state to the active state, and the Wake-up detection module 
120 is changed from the active state to the inactive state. 
MeanWhile, the Wake-up system of this invention may further 
an RF transmitter not illustrated herein. In this case, the RF 
transmitter may be formed in a single integrated chip together 
With the Wake-up detection module 120 and the RF receiver 
140. The RF transmitter may be also controlled depending on 
the Wake-up command of the Wake-up detection module 120. 
[0066] While this invention has been particularly shoWn 
and described With reference to an exemplary embodiment 
thereof, it Will be understood by those skilled in the art that 
various changes in form and details may be made therein 
Without departing from the spirit and scope of the invention as 
de?ned by the appended claims. 
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What is claimed is: 
1. A Wireless Wake-up system comprising: 
an antenna con?gured to receive a Wireless signal; and 
a Wake-up detection module con?gured to compare the 

received signal With a pre-stored reference value in order 
to determine Whether the signal is a Wake-up signal With 
a loW bit rate, to generate a Wake-up command corre 
sponding to the Wake-up signal, and to send the Wake-up 
command to a selected module kept in an inactive state. 

2. The system of claim 1, further comprising at least one of: 
a microcontroller unit (MCU) con?gured to be changed 

from the inactive state to an active state When receiving 
the Wake-up command from the Wake-up detection mod 
ule; 

a radio frequency (RF) receiver con?gured to be activated 
under the control of the MCU, to perform a demodula 
tion and decoding of a Wireless data signal received by 
the antenna, and to send the decoded signal to the MCU; 
and 

an RF transmitter connected to the antenna and con?gured 
to send a signal to the outside. 

3. The system of claim 2, Wherein at least tWo of the RF 
receiver, the RF transmitter and the Wake-up detection mod 
ule are formed in a single integrated chip. 

4. The system of claim 1, Wherein the Wake-up detection 
module includes: 

an ampli?er con?gured to amplify the signal received by 
the antenna; 

a detector con?gured to detect the ampli?ed signal; 
an analog-to-digital convertor (ADC) con?gured to con 

vert the detected analog signal to a digital signal; and 
a Wake-up controller con?gured to compare the digital 

signal With the reference value and then to generate the 
Wake-up command according to comparison results. 

5. The system of claim 4, Wherein the Wake-up controller 
includes: 

at least one reference register each con?gured to store at 
least one reference value; 

a shift register con?gured to store an output signal of the 
ADC; 

at least one comparator con?gured to compare the refer 
ence value stored in the at least one reference register 
and a value stored in the shift register; and 

a Wake-up generator con?gured to generate at least one 
kind of the Wake-up command according to comparison 
results of the at least one comparator. 

6. The system of claim 1, Wherein the Wake-up system is 
composed of tWo or more chips each of Which is separately 
activated and driven in response to the Wake-up command. 

7. The system of claim 1, Wherein the Wake-up detection 
module is further con?gured to adjust a sampling bit rate of 
the Wake-up signal to 1~4 msec according to external inputs. 

8. A method for operating a Wireless Wake-up system, the 
method comprising steps of: 

activating a Wake-up detection module; 
comparing a Wireless input signal received through an 

antenna With a pre-stored reference value; 
if the Wireless input signal is equal to the reference value, 

determining that the input signal is a Wake-up signal 
With a loW bit rate and then generating a Wake-up com 
mand corresponding to the Wake-up signal; and 

activating a selected module kept in an inactive state by 
sending the Wake-up command to the selected module. 
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9. The method of claim 8, wherein the activated module 
includes a microcontroller unit (MCU). 

10. The method of claim 9, further comprising at least one 
of steps of: 

inactivating the Wake-up detection module When the MCU 
is activated; and 

activating a radio frequency (RF) receiver connected to the 
MCU, performing a demodulation and decoding of a 
Wireless data signal received by the antenna in the RF 
receiver, and processing the decoded data signal in the 
RF receiver. 

11. The method of claim 10, further comprising at least one 
of steps of: 
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activating the Wake-up detection module When the data 
signal processing is completed; and 

inactivating at least one of the MCU and the RF receiver. 

12. The method of claim 8, Wherein the step of generating 
the Wake-up command includes: 

comparing the Wireless input signal With tWo or more ref 
erence values; and 

if the Wireless input signal corresponds to a particular one 
of the reference values, generating the Wake-up com 
mand corresponding to the particular reference value. 

* * * * * 

Page 10 of 10




