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(57) ABSTRACT 

The invention relates to a loW poWer module, and in 
particular, to a loW poWer module applied in a station of a 
Wireless communication system. A loW poWer module 
includes a ?rst MAC module, a second MAC module, a loW 
poWer sWitch register, a control register unit, a sloW clock 
generator, and a multiplexer (MUX) The ?rst and second 
MAC module transmits and receives packets in a normal 
operational mode and a poWer save mode, respectively. The 
loW poWer sWitch register sWitches a current mode to 
another mode. The control register unit controls the RF/BB 
module and the clock generator under the control of the loW 
poWer sWitch register. The sloW clock generator generates a 
sloW operational clock for the second MAC module in the 
poWer save mode. The MUX chooses the normal operational 

(51) Int, C], or the sloW operational clock periodically as a clock of the 
H04] 3/06 (200601) second MAC module according to the control register unit. 
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A host driver informs an AP that it w 502 
will change to power save mode 

The driver set instructions to a low _____’ 504 
power unit 

The driver switch whole station _ 
control to low power unit by setting m 306 
the low power switch register 

The low power unit periodically 
switches between the listen phase “508 
and the deep sleep phase to wait for 
wanted beacon or wanted packet 

The host module stay at deep sleep 
mode until wake up by the low w 510 
power unit 

The low power unit will synchronize 
the TSF timer with the‘ AP antomatically rwS 12 
for best power saving 1f 1'6C61V1l1g beacon 

The low power unit wakes up the host module 
if a wanted beacon or a wanted packet is H»; 514 
received, or under a time-out condition 

The host module clears gets back 
the control of the station W516 
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LOW POWER MODULE FOR A STATION OF A 
WIRELESS COMMUNICATION SYSTEM AND 

RELATED METHOD 

BACKGROUND 

[0001] The invention relates to a loW power module, and 
in particular, to a loW power module applied in a station of 
a Wireless communication system. 

[0002] The Widespread use of various Wireless devices in 
netWork environments has increased the demand for Wire 
less local area netWorks (“WLANs”) to provide high data 
transfer rates at loW cost. However, poWer consumption of 
these devices is excessive. 

SUMMARY 

[0003] The invention provides a user station applied in a 
Wireless communication system. The Wireless communica 
tion system comprises an access point (AP) and a plurality 
of stations. The plurality of stations and the AP sends 
packets to communicate With each other. The user station 
comprises a host module, a loW poWer module, a RF/BB 
module, and a clock generator. The host module controls 
operation of the station. The loW poWer module transmits 
and receives packets With loW poWer consumption. The 
RF/BB module processes various analog and digital signals 
from the packets. The clock generator provides a normal 
operational clock to the station. 

[0004] The invention further provides a loW poWer module 
applied in a station. The loW poWer module comprises a ?rst 
MAC module, a second MAC module, a loW poWer sWitch 
register, a control register unit, a sloW clock generator, and 
a multiplexer (MUX) The ?rst MAC module operates in 
normal operational mode and sleeps in poWer save mode. 
The second MAC module controls normal operational mode 
and poWer save mode sWitch and maintains basic connec 
tion. The loW poWer sWitch register sWitches control sources 
betWeen ?rst MAC and second MAC. The control register 
unit controls the RF/BB module and the clock generator 
under the control of the loW poWer sWitch register. The sloW 
clock generator generates a sloW operational clock for the 
second MAC module in the poWer save mode. The MUX 
chooses the normal operational or the sloW operational clock 
periodically as the clock of the second MAC module accord 
ing to the control register unit. The second MAC module 
sends a Wake up event to the ?rst MAC module to Wake up 
the ?rst MAC module and sWitches to the normal opera 
tional mode if the second MAC module received a speci?c 
packet or a speci?c beacon in the poWer save mode or under 
a Waiting timeout condition. 

[0005] A further object of the invention is to provide a 
method of controlling a user station applied in a Wireless 
communication system. The method comprises: entering a 
poWer save mode; sWitching periodically betWeen the listen 
phase and the deep sleep phase Wherein the loW poWer unit 
Waits for a Wanted beacon or a Wanted packet in the listen 
phase and is idle in the deep sleep phase; synchronizing the 
loW poWer unit With the AP automatically for optimiZed 
poWer saving When receiving a beacon, and returning to a 
normal operational mode. 

DESCRIPTION OF THE DRAWINGS 

[0006] The folloWing detailed description, given by Way 
of example and not intended to limit the invention solely to 
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the embodiments described herein, Will best be understood 
in conjunction With the accompanying draWings, in Which: 

[0007] FIG. 1 shoWs a block diagram of a Wireless com 
munication system comprising an access point and a station 
according to one embodiment of the present invention; 

[0008] FIG. 2 shoWs a Waveform diagram of a plurality of 
packets, Which is sent from the AP to the station, and a 
plurality of packets, Which is sent from the station to the AP; 

[0009] FIG. 3 shoWs a block diagram of the loW poWer 
module in FIG. 1; 

[0010] FIG. 4 shoWs a timing diagram of the host module, 
a normal clock, a sloW clock, and a loW poWer unit operating 
betWeen operational mode and poWer save mode; 

[0011] FIG. 5 is a ?owchart illustrating a loW poWer 
method utiliZed in a Wireless communication system accord 
ing to another embodiment of the invention. 

DESCRIPTION 

[0012] A detailed description of the present invention is 
provided in the folloWing. Please refer to FIG. 1 and FIG. 2 
at the same time. FIG. 1 shoWs a block diagram of a Wireless 
communication system 100 comprising an access point (AP) 
110 and a station 120 according to one embodiment of the 
present invention. FIG. 2 shoWs a Waveform diagram of a 
plurality of packets P AP, Which are sent from the AP 110 to 
the station 120, and a plurality of packets PSTATION, Which 
are sent from the station 120 to the AP 110. The AP 110 and 
the station 120 send packets to each other through a medium 
(e.g. air). There are various kinds of packets, such as unicast 
packets, broadcast packets, beacon, and PS-Poll. These 
packets Will be described in greater detail later. Because the 
operation and functionality of the AP 110 is knoWn to those 
skilled in the art, further discussion is omitted for the sake 
of brevity. The operation of the station 120 is further detailed 
in the folloWing. 

[0013] The station 120 comprises a host module (e.g. host 
CPU) 122, a loW poWer module (eg low poWer chip) 124, 
a radio frequency/base band (RF/BB) module (e.g. RF/BB 
chip) 126, and a clock generator (e.g. PLL, OSC, regulator) 
128. There are tWo modes in the station 120: normal 
operation mode and poWer save mode. In the normal opera 
tion mode, the operation of the station 120 is similar to that 
of a conventional station; all the elements in the station 120 
Wake and consume excessive poWer. In this mode, the host 
module 122 controls the station 120 to communicate With 
the AP 110. In another poWer savemode, all elements in the 
station 120 sleep to reduce poWer consumption except for 
the loW poWer module 124. In this mode, the loW poWer 
module 124 controls the station 120 to maintain basic 
connection With the AP 110. The RF/BB module 126 pro 
cesses various analog and digital signals from the packets 
and the clock generator 128 provides a normal clock CLKnOr 
rnal to the station 120. Because the operation and function 
ality of the RF/BB module 126 and the clock generator 128 
is knoWn to those skilled in the art, further discussion is 
omitted for the sake of brevity. A detailed description of 
functionality and operation of the loW poWer module 124 is 
provided in the folloWing. 

[0014] Please refer to FIG. 3. FIG. 3 shoWs a block 
diagram of the loW poWer module 124 in FIG. 1. The loW 
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power module 124 comprises two medium access control 
(MAC) modules 302 and 304, a low power switch register 
306, a control registers unit 308, a slow clock generator 310, 
and a multiplexer (MUX) 312. A detailed description of the 
MAC module 302 is ?rst provided in the following. 

[0015] The MAC module 302 under the control of the host 
module 122 (in FIG. 1) communicates with the AP 110 (in 
FIG. 1) according to a predetermined wireless communica 
tion speci?cation (e. g. IEEE 802.11) in the normal operation 
mode. In the power save mode, the MAC module 302 sleeps 
and some of its functionality is replaced by the MAC module 
304 (described later). There are various architectures for 
MAC module 302. For example, if the MAC module 302 has 
no CPU, the host module 122 will control the RF/BB 
module 130 directly. Otherwise, if the MAC module 302 is 
a SOC chip (embedded CPU), the MAC module 302 will 
control the RF/BB module 130 directly. A detailed descrip 
tion of the MAC module 304 is provided in the following. 

[0016] The MAC module 304 comprises a low power unit 
410 and a timing synchronization function (TSF) timer 420. 
The low power unit 410 communicates with the AP 110 (in 
FIG. 1) according to a predetermined wireless communica 
tion speci?cation in the power save mode. The TSF timer 
420 (eg 64-bit timer) calculates a periodical wakeup time 
TTSF to make the low power unit 410 sleeps and wakes up 
periodically. In the power save mode, all elements in the 
station 120 sleep to save power except for the MAC module 
304. The low power unit 410 sleeps (deep sleep phase in the 
power save mode) and wakes up (listen phase in the power 
save mode) periodically to listen to speci?c packets (e.g. 
beacon or wanted packets) from the AP 110 according to the 
wakeup time TTSP of the TSF timer 420. In the deep sleep 
phase of power save mode, the low power unit 410 only 
sleeps. In the listen phase of power save mode, the MAC 
module 304 wakes to listen to speci?c packets. It also 
maintains basic connection with AP 110 by sending a NULL 
packet while losing beacon packet several times. If the 
wanted packet is received or a programmed timeout occurs, 
the low power unit 410 sends an event EVENTWake to wake 
up all sleeping elements in the station 120 to leave the power 
save mode and enter the normal operation mode. Otherwise, 
other elements in the station 120 stay asleep and the MAC 
module 304 periodically wakes up. A detailed description of 
elements 306 and 308 is provided in the following. 

[0017] The low power switch register 306 is utiliZed to 
switch a current mode to another mode. For example, if the 
station 120 is in the normal operation mode, the low power 
switch register 306 can change the station 120 from the 
normal operation mode to the power save mode. Otherwise, 
if the station 120 is in the power save mode, the low power 
switch register 306 can change the station 120 from the 
power save mode to the normal operation mode. The control 
registers unit 308, which is controlled by the low power 
switch register 306, is utiliZed to control various operations 
of elements (eg RF/BB module, PLL, oscillator, regulator) 
in the station 120. In the normal operation mode, the control 
registers unit 308 controls various elements (eg RF/BB 
module) to wake and operate normally. In the power save 
mode, the control registers unit 308 controls various ele 
ments (e.g. RF/BB module) to sleep to reduce power con 
sumption and controls the MUX 312 to periodically select 
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one clock as an operational clock CLK from two different 
clocks. A detailed description of elements 310 and 312 is 
provided in the following. 

[0018] The slow clock generator 310 provides a slower 
clock CLKSlOW (compared with the normal clock CLKnormal 
from the clock generator 128) to the MAC module 304 to 
operate. The MUX 312 selects the normal clock CLKnormal 
as the operational clock CLK of the MAC module 304 in the 
listen phase and selects another slower clock CLKSlOW as the 
operational clock CLK of the MAC module 304 in the deep 
sleep phase. 
[0019] Please refer to FIG. 4. FIG. 4 shows a timing 
diagram of a host driver DRVHOST from the host module 
122, a normal clock CLKnormal, a slow clock CLKSIOW, and 
a low power unit activity ACTkWLpOWeLunit with a plurality 
of packets 402~408 received from the AP 110. During time 
the interval (TO~TS1eep), the station 120 is in the normal 
operation mode, all elements in the station wake and operate 
normally. During the interval (TS1eep~TWake), the station 120 
changes from the normal operation mode to the sleep mode. 
All elements in the station 120 keeps sleeping until time 
Twake, except the MAC module 304, the MUX 312, the 
control registers unit 308 and the RF/BB module 126 in the 
durations (Tl~T1+AT), (T2~T2+AT), (T3~Twake). In time 
Twake, the station 120 changes from the sleep mode to the 
operation mode again. All elements in the station 120 will 
wake again and continue to operate at time Twake. The 
activity of the communication driver DRVHOST in the host 
module 122 also stops during the interval (TS1eep~TWake). In 
the interval (TS1eep~TWake), the low power unit 410 changes 
phases (deep sleep phase and listen phase) periodically. In 
the durations (Tl~T1+AT), (T2~T2+AT), (T3~Twake), the low 
power unit 410 is in the listen phase to listen to speci?c 
packets, the clock CLKnormal is active to provide the opera 
tional clock for the low power unit 410, and the clock 
CLKslow is sleeping. In the durations (TS1eep~T1), (Tl+AT~T2), 
(T2+AT~T3), the low power unit 410 is in the deep sleep 
phase and does nothing but sleeps, the clock CLKnormal is 
sleeping, and the clock CLKSlOW is active to provide the 
operational clock for the low power unit 410. During the 
interval (TS1eep~TWake), the low power unit 410 receives a 
plurality of speci?c packets (e.g. beacon) from the AD 110 
in the listen phase and does nothing in the deep sleep phase 
periodically. The period time TTSF of phase transition is 
counted by the TSF timer 420. When receiving the beacon 
packets 402 and 404, the low power unit 410 ?nds no 
indication in these beacon packets and continues to sleep 
again to wait next time wakeup. If ?nding indication of 
bu?cered unicast in the beacon packet or bu?fered broadcast 
indication with wanted packet following (e.g., ARP) from 
the AP 110, the low power unit 410 will leave the sleep mode 
and wake up the whole station 120. If missing beacon 
packets several times, the low power unit 410 will switch 
MAC module 304 to send NULL packet and wait for 
acknowledgement which maintains basic connection. 

[0020] Please refer to FIG. 5, which is a ?owchart illus 
trating a low power method utiliZed in a wireless commu 
nication system according to another embodiment of the 
invention. A detailed description is given in the following. 

[0021] Step 502: Station informs an AP that it will 
change to power save mode. 

[0022] Step 504: The driver sets instructions (wake-up 
and operating sequences) to a low power unit which is 
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an instruction based architecture and can be pro 
grammed With a different power save level. The 
instructions include information of Waited packet type 
for Waking up a host module, timer for beacon, PLL 
turning on/olf timing, RF/BB control sequences. 

[0023] Step 506: The driver sWitches Whole station 
control (except the loW poWer sWitch register that is 
fully controlled by the driver) to loW poWer unit by 
setting the loW poWer sWitch register. The driver can 
also get back control by resetting the loW poWer sWitch 
register at any time. 

[0024] Step 508: After getting the station control and 
entering a poWer save mode, the loW poWer unit 
periodically sWitches betWeen the listen phase and the 
deep sleep phase. During the poWer save mode, the loW 
poWer unit operates independently to Wait for Wanted 
beacon or Wanted packet (e.g. ARP packet). The pattern 
of Wanted packet can be programmed by the driver. 

[0025] Step 510: The host module stays asleep until 
Wake up by the loW poWer unit. 

[0026] Step 512: If receiving beacon in BSS, the loW 
poWer unit Will synchronize the TSF timer With the AP 
automatically for best poWer saving. 

[0027] Step 514: If a Wanted beacon or Wanted packet 
is received, or under a time-out, the loW poWer unit 
keeps this packet and asserts a Wake up event to Wake 
up the host module. 

[0028] Step 516: The host module clears (resets) the 
loW poWer sWitch register to get back the control of the 
station after triggered by the Wake up event. 

[0029] Compared With the related art, the loW poWer 
module applied in a station according to the invention can 
save more poWer. When the station sleeps, the loW poWer 
module Wakes up periodically to listen to Wanted packets or 
beacon. If receiving the Wanted packets, the loW poWer 
module generates an event to Wake up the station (host 
module) again. 
[0030] While the invention has been described by Way of 
example and in terms of the preferred embodiment, it is to 
be understood that the invention is not limited thereto. To the 
contrary, it is intended to cover various modi?cations and 
similar arrangements (as Would be apparent to those skilled 
in the art). Therefore, the scope of the appended claims 
should be accorded the broadest interpretation so as to 
encompass all such modi?cations and similar arrangements. 

What is claimed is: 
1. A user station applied in a Wireless communication 

system, said Wireless communication system comprises an 
access point (AP) and a plurality of stations, the plurality of 
stations and the AP send packets to communicate With each 
other, the user station comprising: 

a host module for controlling operation of the user station; 

a loW poWer module coupled to the host module for 
transmitting/receiving packets With loW poWer con 
sumption of the user station; 

a RF/BB module coupled to the host module and the loW 
poWer module for processing various signals from the 
packets; and 
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a clock generator coupled to the host module, the loW 
poWer module, and the RF/BB module for providing a 
normal operational clock to the station. 

2. The user station according to claim 1, Wherein the host 
module is a CPU or a micro-processor. 

3. The user station according to claim 1, Wherein the clock 
generator is a phase lock loon (PLL) or an oscillator. 

4. The user station according to claim 1, Wherein the 
Wireless communication system is an 802.11 communica 
tion system and the station is an 802.11 station. 

5. The user station according to claim 4, Wherein the loW 
poWer module further comprises: 

a ?rst MAC module for transmitting and receiving pack 
ets in a normal operational mode and sleeping in a 
poWer save mode; 

a second MAC module for transmitting and receiving 
packets in the poWer save mode and sleeping in the 
normal operational mode; 

a loW poWer sWitch register coupled to the ?rst and second 
MAC modules for sWitching the user station betWeen 
the poWer save mode and the normal operational mode; 

a control register unit coupled to the loW poWer sWitch 
register for controlling the RF/BB module and the 
clock generator to sleep to save poWer consumption if 
the loW poWer sWitch register controls the user station 
in the poWer save mode; 

a sloW clock generator for generating a sloW operational 
clock for the second MAC module in the poWer save 
mode; and 

a multiplexer (MUX) coupled to the control register unit, 
the normal operational clock and the sloW clock gen 
erator for choosing the normal operational or the sloW 
operational clock periodically as a clock of the second 
MAC module if the control register unit controls the 
RF/BB module and the clock generator to sleep to save 
poWer consumption; 

Wherein the second MAC module sends a Wake up event 
to the ?rst MAC module to Wake up the ?rst MAC 
module and control the loW poWer sWitch register to 
sWitch to the normal operational mode if the second 
MAC module received a speci?c packet or a speci?c 
beacon in the poWer save mode. 

6. The user station according to claim 5, Wherein if the 
?rst MAC module is a MAC module With no CPU, the 
RF/BB module Will be controlled by the host module 
directly in the normal operational mode. 

7. The user station according to claim 5, Wherein if the 
?rst MAC module comprises an embedded CPU, the RF/BB 
module Will be controlled by the ?rst MAC module directly 
in the normal operational mode. 

8. The user station according to claim 5, Wherein the 
second MAC module further comprises: 

a loW poWer unit for sending/receiving packets in a listen 
phase of the poWer save mode and does nothing to save 
poWer in a deep sleep phase of the poWer save mode; 
and 

a TSF timer for counting a predetermined Wakeup time for 
the loW poWer unit to sWitch the listen phase and the 
deep sleep phase automatically in the poWer save 
mode. 
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9. The user station according to claim 5, wherein the loW 
power sWitch register can be reset by a driver of the host 
module to sWitch current operation mode dynamically at any 
time. 

10. The user station according to claim 8, Wherein the 
MUX chooses the normal operational clock as a clock of the 
second MAC module in the listen phase and chooses the 
sloW operational clock as the clock of the second MAC 
module in the deep sleep phase according to the predeter 
mined Wakeup time. 

11. A loW poWer module applied in a station, said station 
applied in a Wireless communication system, said Wireless 
communication system comprises an access point (AP) and 
a plurality of stations, the plurality of stations and the AP 
send packets to communicate With each other, the loW poWer 
module comprising: 

a ?rst MAC module for transmitting and receiving pack 
ets in a normal operational mode and sleeping in a 
poWer save mode; 

a second MAC module for transmitting and receiving 
packets in the poWer save mode and sleeping in the 
normal operational mode; 

a loW poWer sWitch register coupled to the ?rst and second 
MAC modules for sWitching the user station betWeen 
the poWer save mode and the normal operational mode; 

a control register unit coupled to the loW poWer sWitch 
register for controlling the RF/BB module and the 
clock generator to sleep to save poWer consumption if 
the loW poWer sWitch register controls the user station 
in the poWer save mode; 

a sloW clock generator for generating a sloW operational 
clock for the second MAC module in the poWer save 

mode; and 

a multiplexer (MUX) coupled to the control register unit, 
the normal operational clock and the sloW clock gen 
erator for choosing the normal operational or the sloW 
operational clock periodically as a clock of the second 
MAC module if the control register unit controls the 
RF/BB module and the clock generator to sleep to save 
poWer consumption; 

Wherein the second MAC module sends a Wake up event 
to the ?rst MAC module to Wake up the ?rst MAC 
module and control the loW poWer sWitch register to 
sWitch to the normal operational mode if the second 
MAC module received a speci?c packet or a speci?c 
beacon in the poWer save mode. 

12. The loW poWer module according to claim 11, Wherein 
if the ?rst MAC module is a MAC module With no CPU, the 
RF/BB module Will be controlled by the host module 
directly in the normal operational mode. 

13. The loW poWer module according to claim 11, Wherein 
if the ?rst MAC module comprises an embedded CPU, the 
RF/BB module Will be controlled by the ?rst MAC module 
directly in the normal operational mode. 

14. The loW poWer module according to claim 11, Wherein 
the second MAC module further comprises: 
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a loW poWer unit for sending/receiving packets in a listen 
phase of the poWer save mode and does nothing to save 
poWer in a deep sleep phase of the poWer save mode; 
and 

a TSF timer for counting a predetermined Wakeup time for 
the loW poWer unit to sWitch the listen phase and the 
deep sleep phase automatically in the poWer save 
mode. 

15. The loW poWer module according to claim 11, Wherein 
the loW poWer sWitch register can be reset by a driver of the 
host module to sWitch the current mode dynamically at any 
time. 

16. The loW poWer module according to claim 14, Wherein 
the MUX chooses the normal operational clock as the clock 
of the second MAC module in the listen phase and chooses 
the sloW operational clock as the clock of the second MAC 
module in the deep sleep phase according to the predeter 
mined Wakeup time. 

17. A method of controlling a user station applied in a 
Wireless communication system, said Wireless communica 
tion system comprises an access point (AP) and a plurality 
of stations, the plurality of stations and the AP send packets 
to communicate With each other, the user station comprises 
a loW poWer unit, a loW poWer sWitch register, and a host 
module, said loW poWer unit is utiliZed for saving poWer 
consumption, said loW poWer sWitch register is utiliZed for 
sWitching the user station control, and said host module is 
utiliZed for controlling the entire operation of the station, 
comprising: 

entering a poWer save mode Wherein the poWer save mode 
comprises a listen phase and a deep sleep phase; 

sWitching periodically betWeen the listen phase and the 
deep sleep phase Wherein the loW poWer unit Waits for 
a Wanted beacon or a Wanted packet in the listen phase 
and does nothing in the deep sleep phase; 

synchronizing the loW poWer unit With the AP automati 
cally for best poWer saving When receiving a beacon; 

transmitting a NULL packet and Waiting for acknowl 
edgement While losing beacon packet several times for 
basic connection; and 

returning to a normal operational mode. 
18. The station controlling method according to claim 17, 

Wherein the step of entering the poWer save mode further 
comprising: 

informing the AP that the user station Will change to the 
poWer save mode from the normal operational mode; 

setting the user station by a plurality of instructions 
Wherein the plurality of instructions comprises infor 
mation of a Waited packet type for Waking up a host 
module, a timer for beacon, a PLL turning on/olT 
timing, and a RF/BB control sequences; and 

sWitching the user station control from the host module to 
the loW poWer unit and entering to the poWer save 
mode. 

19. The station controlling method according to claim 17, 
Wherein the step of returning to the normal operational mode 
further comprising: 

asserting a Wake up event to Wake up the host module if 
a Wanted beacon is received; and 
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resetting the low power switch register and switching the 
user station control from the low power unit to the host 
module and returning to the normal operational mode. 

20. The station controlling method according to claim 18, 
wherein the step of switching the user station control further 
comprises setting a low power switch register to switch the 
user station control. 

21. The station controlling method according to claim 19, 
wherein a pattern of the wanted packet can be programmed 
by the host module. 

22. The station controlling method according to claim 17, 
wherein the wireless communication speci?cation between 
the AP and the user station is IEEE 802.11. 

23. The station controlling method according to claim 17, 
wherein the step of switching periodically between the listen 
phase and the deep sleep phase further comprises: 

transmitting and receiving packets in the listen phase and 
doing nothing to save power in the deep sleep phase; 
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transmitting a NULL packet and waiting for acknowl 
edgement while losing beacon packet several times for 
basic connection; and 

counting a predetermined wakeup time to switch the listen 
phase and the deep sleep phase automatically. 

24. The station controlling method according to claim 23, 
wherein the low power switch register can be reset in the 
power save mode to directly leave the power save mode and 
return to the normal operational mode. 

25. The station controlling method according to claim 23, 
wherein a normal operational clock is chosen as an opera 
tional clock of the low power unit in the listen phase and a 
slow operational clock is chosen as the operational clock of 
the low power unit in the deep sleep phase. 


