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BUS CLOCK CONTROLLING APPARATUS 
AND METHOD 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to computers, and 
more speci?cally to an apparatus and method for optimizing 
bus clock speed in a computer. 

2. Background of the Related Art 
In general, a computer such as a notebook computer can 

be supplied with its necessary electric energy by either an 
equipped battery or an AC power line. However, because 
battery capacity is limited, a notebook cannot be used for 
more than a few hours if its power is supplied from the 
equipped battery. 

FIG. 1 is a simpli?ed block diagram of a related art note 
book. The notebook of FIG. 1 has a CPU 11 conducting 
ordinary well-known operations and functions; a bridge con 
troller 12 conducting both assistant operations of the CPU 
11 and management of memories, a video port, a bus, etc.; a 
video processor 13 for processing video data and outputting 
the processed data for video presentation; and a clock gen 
erator 10 providing 100 MHZ clock 1 for the CPU 11 and the 
bridge controller 12, and a 66 MHZ clock 2 for the video 
processor 13. 

A PLL (Phase Lock Loop) circuit 110 is embedded in the 
CPU 11. The PLL circuit 110 multiplies the 100 MHZ clock 
1 from the clock generator 10 differently based on a current 
power supplying mode. For example, the PLL circuit 110 
multiplies the 100 MHZ clock by six times to produce a 600 
MHZ internal clock if an external AC power is supplying 
energy, and it multiplies the 100 MHZ clock by ?ve times to 
produce a 500 MHZ clock if a battery is supplying electric 
energy. 

Since power consumption of a CPU is proportional to the 
speed of a clock driving the CPU, if a 500 MHZ internal 
clock is used in a battery supplying mode, processing speed 
is lowered and power dissipation is decreased in comparison 
to application of a 600 MHZ internal clock. Therefore, bat 
tery life is extended in a battery supplying mode. 

In addition, a clock throttling method is also used to 
reduce power consumption in a CPU. FIG. 2 shows a clock 
throttling method in which a clock source is periodically 
made inactive by a control signal ‘STPCLK#’. Whenever the 
control signal ‘STPCLK#’, which is active LOW, is in active 
state, a CPU clock is deactivated, so that the CPU dissipates 
little power. As a result, average power consumption by the 
CPU is reduced. Therefore, power consumption reduction 
rate of a CPU can be regulated through adjustment of a duty 
cycle of the control signal ‘STPCLK#’. 

In related art portable computers con?gured and operated 
as above, the performance of a CPU is decreased during a 
battery supplying mode to reduce power consumption. 
However, the related art portable computers described above 
have various disadvantages. A host bus 3 to which both the 
CPU 11 and the bridge controller 12 are connected is driven 
by a bus clock, whose speed is ?xed and whose state is 
always active, regardless of the power supplying mode. As a 
result, all devices connected to the host bus 3 are being 
driven at all times. Therefore, power saving in a battery sup 
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2 
plying mode is less effective than if power was also managed 
for devices connected to the host bus 3. 

The above references are incorporated by reference herein 
where appropriate for appropriate teachings of additional or 
alternative details, features and/or technical background. 

SUMMARY OF THE INVENTION 

An object of the invention is to solve at least the above 
problems and/or disadvantages and to provide at least the 
advantages described hereinafter. 

Another object of the present invention is to provide an 
apparatus and method of throttling a clock of a host bus to 
reduce power consumption. 

Another object of the present invention is to provide an 
apparatus and method of throttling a clock of a host bus 
connected to a CPU and a bridge controller in a portable 
computer. 

Another object of the present invention is to provide an 
apparatus and method of throttling a clock of a host bus in a 
portable computer based on remaining battery capacity, 
CPU load or the like. 

Another object of the present invention is to provide an 
apparatus and method of throttling a clock of a host bus, 
which both a CPU and a bridge controller in a computer are 
connected to, based on a remaining battery capacity or load 
to the CPU, in order to reduce power consumption. 

In order to achieve at least the above objects in whole or in 
part, and in accordance with the purposes of the invention, as 
embodied and broadly described, there is provided a bus 
clock controlling method in a computer that includes setting 
a throttle rate of a clock to a predetermined initial value, the 
clock being used for a data bus connected between a CPU 
and a controlling device, detecting a remaining battery 
capacity if a present power source is at least one battery, and 
adjusting the set throttle rate according to the detected 
remaining battery capacity. 

To further achieve at least the above objects in whole or in 
part, there is provided a bus clock controlling method in a 
computer that includes setting a throttle rate of a clock to a 
predetermined initial value, the clock being used for a data 
bus connected between a CPU and a controlling device, 
detecting a present load of the CPU, and adjusting the set 
throttle rate in reverse proportion to the present CPU load. 

To further achieve at least the above objects in whole or in 
part, there is provided a computer that includes a CPU that 
processes, a ?rst controller coupled to the CPU via a data 
bus, and con?gured to provide a throttled clock to the data 
bus according to a throttle rate, a clock generator coupled to 
the CPU and the ?rst controller, and con?gured to generate a 
clock, a detector detecting a variable, wherein the variable is 
a remaining battery capacity or a load of the CPU, and a 
second controller coupled to receive the detected variable, 
con?gured to determine the throttle rate according to the 
detected variable, and further con?gured to output the 
throttle rate to the ?rst controller. 

To further achieve at least the above objects in whole or in 
part, there is provided a bus clock controlling method in a 
computer that includes setting a throttle rate of a clock to a 
predetermined initial value, the clock being used for a data 
bus to which both a CPU and a controlling device are 
connected, detecting a remaining battery capacity and a load 
of the CPU if a present power source is a battery, and adjust 
ing the set throttle rate according to the detected remaining 
battery capacity and the CPU load. 

To further achieve at least the above objects in whole or in 
part, there is provided a bus clock controlling method in a 
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portable computer that includes setting a throttle rate of a 
clock to a predetermined initial value, the clock being used 
for a data bus connected betWeen a controlling device and a 
selected one of a plurality of devices associated With the 
portable computer, detecting a condition of a prescribed cri 
teria of the portable computer if a present poWer source is a 
battery, and adjusting the set throttle rate according to the 
detected condition, Wherein the detected condition is Within 
a range of values for the prescribed criteria. 

To further achieve at least the above objects in Whole or in 
part, there is provided a bus clock controlling method in a 
computer that includes setting a throttle rate of a clock to a 
predetermined initial value, the clock being used for a data 
bus to Which both a controlling device and a peripheral 
device are connected, detecting one of a present load of the 
CPU and a remaining battery capacity, and adjusting the set 
throttle rate in reverse proportion to the detected one of the 
present CPU load and the remaining battery capacity. 

To further achieve at least the above objects in Whole or in 
part, there is provided a computer that includes means for 
setting a throttle rate of a data bus clock to a predetermined 
initial value, means for detecting at least one of a remaining 
battery capacity and a load of the CPU, and means for 
adjusting the throttle rate of the data bus clock based on at 
least one of the detected remaining battery capacity and the 
detected load of the CPU. 

Additional advantages, objects, and features of the inven 
tion Will be set forth in part in the description Which folloWs 
and in part Will become apparent to those having ordinary 
skill in the art upon examination of the folloWing or may be 
learned from practice of the invention. The objects and 
advantages of the invention may be realiZed and attained as 
particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described in detail With reference to 
the folloWing draWings in Which like reference numerals 
refer to like elements Wherein: 

FIG. 1 is a simpli?ed block diagram of a computer in the 
related art; 

FIG. 2 is a CPU clock signal diagram as provided in the 
related art; 

FIG. 3 is a block diagram that shoWs a computer including 
a bus clock controlling apparatus in accordance With a pre 
ferred embodiment of the invention; 

FIG. 4 is a diagram that shoWs a clock signal timing dia 
grams in accordance With a preferred embodiment of the 
invention; 

FIG. 5 is a logic diagram that shoWs a circuit embodying 
the throttle controller of FIG. 3 in accordance With a pre 
ferred embodiment of the invention; 

FIG. 6 is a diagram that shoWs a How chart embodying a 
bus clock controlling method of a computer in accordance 
With a preferred embodiment of the invention; 

FIG. 7 is a diagram that shoWs a table of throttle rates and 
system performance for each range of remaining battery 
capacity according to a preferred embodiment of the inven 
tion; and 

FIG. 8 is a diagram that shoWs a How chart embodying 
another bus clock controlling method of a computer in 
accordance With a preferred embodiment of the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 3 is a block diagram of a computer in Which a pre 
ferred embodiment of a bus clock controlling apparatus in 
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4 
accordance With the present invention is embedded. The por 
table computer of FIG. 3 may include a CPU 11, a bridge 
controller 22, and a clock generator 10 as described above 
and shoWn in FIG. 1. 
The clock generator 10 may provide the CPU 11 and the 

bridge controller 22 With a 100 MHZ clock 1, and the bridge 
controller 22 may include a throttle controller 220 throttling 
a clock for a host bus 103 to Which the CPU 11 is also 
connected or connected together. As used herein, throttling a 
clock refers to causing a decrease in clock duty cycle. 
The computer With the preferred embodiment of a bus 

clock controlling apparatus of FIG. 3 may further have an 
embedded controller 23 including or consisting of a remain 
ing battery capacity comparator 231 comparing a current 
remaining battery capacity With predetermined several refer 
ences Refibl, Refib2, . . . , a CPU load comparator 232 

and a host clock throttler 230. The CPU load comparator 232 
compares a current load to the CPU 11 With several predeter 
mined references Reficl, Refic2, . . . The host clock throt 

tler 230 outputs a host clock control signal ‘STPiHCLK’ 
Whose duty cycle preferably varies according to the com 
parison result of the remaining battery capacity comparator 
231 or the CPU load comparator 232. 

The throttle controller 220 included in the bridge control 
ler 22 may provide the 100 MHZ clock 1 from the clock 
generator 10 to the host bus 103 only While the host clock 
control signal ‘STPiHCLK’ from the host clock throttler 
230 is inactive or loW, as shoWn in FIGS. 4 and 5. The 
examples depicted in FIG. 4 are for throttle rates of 50% and 
25%, respectively. As used herein, a 25% throttle rate results 
in a 75% duty cycle for the host bus clock. 
The throttle controller 220 can be implemented With an 

inverter 50 and an AND gate 55 as shoWn in FIG. 5. 
HoWever, the present invention is not intended to be so lim 
ited. In the logic circuit of FIG. 5, if the host clock control 
signal ‘STPiHCLK’ makes a transition to LOW, an input “ 
STPLHCLK” to one terminal of the AND gate 55 becomes 
HIGH. The 100 MHZ clock 1 is applied to the other input 
terminal of the AND gate 55. Thus, When “STPiHCLK” is 
LOW the 100 MHZ clock 1 is output from the AND gate 55 
and delivered to the host bus 103, to Which the CPU 11 and 
the bridge controller 22 are connected. 

A remaining battery capacity detecting circuit (not shoWn 
in the ?gures), a CPU load detecting circuit (not shoWn in 
the ?gures), and a mode detecting circuit (also not shoWn in 
the ?gures) that detects Whether an electric energy is sup 
plied from an equipped battery or an AC poWer source can 
all be implemented by Well-knoWn technology. Therefore, a 
detailed description of these features is omitted here. 

FIG. 6 is a How chart embodying a ?rst preferred embodi 
ment of a method for throttling a host bus clock in accor 
dance With the present invention. As shoWn in FIG. 6, the 
?rst preferred embodiment of a method for throttling a host 
bus clock is based on a remaining battery capacity of a com 
puter. HoWever, the present invention is not intended to be so 
limited. The throttle controller 220 included in the bridge 
controller 22 may set a throttle rate for the host bus clock to 
an initial value of Zero (0%) upon computer boot-up in step 
S10. At this throttle rate, the computer performs fully. 

Next, in step S11, it is determined Whether electric energy 
is supplied from an equipped battery or an external AC 
poWer source preferably using the embedded controller 23 
or the like. If the poWer source is AC poWer, control jumps to 
step S20. If the battery is supplying the electric energy, a 
current Remaining Battery Capacity (RBC) may be com 
pared With the several references Refibl, Refib2, . . . at the 
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RBC comparator 231 in steps S12, S14, and S16. When the 
corresponding comparison is complete, the host clock throt 
tler 230 may set the throttle rate to a neW value in step S13, 
step S15, step S17 or step S18 according to the comparison 
result in steps S12, S14 and S16. The throttle rate may be set 
in reverse proportion to the RBC. As a result, the battery life 
and its operating time is extended When the RBC is small, 
even though the performance of the portable computer may 
be loWered. 

For example, if it is determined in step S12 that the RBC 
is above 75%, then the throttle rate may be set to 15% in step 
S13. If it is determined in step S14 that the RBC is in range 
of 75% to 51%, the throttle rate may be set to 30% instep 
S15. If it is determined in step S16 that the RBC is in the 
range of 50% to 26%, then the throttle may be set to 45% in 
step S17. If it determined in step 16 that the RBC is 24% or 
loWer, then the throttle rate may be set to 60% in step S18. 

From steps S13, S15, S17 and S18, control continues to 
step S19 Where it is determined if a poWer source is AC 
poWer. If AC poWer is detected in step S19, then the throttle 
rate may be initialiZed in step S20. Otherwise, control 
returns from step S19 to step S12. 

FIG. 7 tabulates exemplary respective throttle rate and 
system performance for each range of remaining battery 
capacity. As shoWn in FIG. 7, the system performance may 
be loWered as the throttle rate is raised, namely, if the throttle 
rate is raised by T %, the system performance may be loW 
ered by (l00—T)%. 

During the time When the host clock is not provided, all 
devices that operate in synchronization With the host clock 
cannot conduct data exchange operations. Therefore, such 
devices do not dissipate the supplied poWer. Of course, sys 
tem performance may be loWered. 

FIG. 8 is a How chart embodying a second preferred 
embodiment of a method of throttling a host bus clock in 
accordance With the present invention. As shoWn in FIG. 8, 
the second preferred embodiment of a method of throttling a 
host bus clock is based on a load to a CPU of a computer. In 
the preferred embodiment of FIG. 8, the throttle rate for the 
host bus clock 1 may be set to an initial value, e.g., Zero, at 
system booting in step S30. In this instance, all pulses of the 
100 MHZ clock 1 from the clock generator 10 are used as the 
host bus clock and the computer operates at full perfor 
mance. 

Next, it is determined in step S31 Whether an electric 
energy is fed from an equipped battery or an external AC 
poWer source preferably using the embedded controller 23 
or the like. If the battery is supplying the electric energy, a 
current CPU load may be compared in step S32 With a plu 
rality of load references such as the load references Reficl, 
Refic2, . . . at the CPU load comparator 232. 

For example, if the comparison by the CPU load compara 
tor 232 indicates that the current CPU load is above 90%, the 
host clock throttler 230 may maintain the initial throttle rate 
of 0% in step S33, and if the CPU load is beloW 90%, host 
clock throttle 230 may adjust the throttle rate in reverse pro 
portion to the CPU load in step S34 in order to extend the 
battery life and its operating time, although the performance 
of the portable computer may be loWered. From steps S33 
and S34, control continues to step S35. 

Alternatively, step S32 may be expanded into a series of 
CPU load comparisons that may result in a range of adjust 
ments to host clock throttle in step S34. For example, if the 
current CPU load is determined to be in the range of 90% to 
75% of full load in step S32, the throttle rate may be set to 
15% in step S34 by adjusting duty ratio of the host clock 

20 

25 

35 

40 

45 

50 

55 

60 

65 

6 
control signal to 15%. As a result, 85% of the pulses of the 
100 MHZ clock 1 from the clock generator 10 are provided 
for the host bus by the throttle controller 220. Likewise, if 
the current CPU load is in range of 75% to 50%, the throttle 
rate may be set to 30%; if CPU load is in the range of 50% to 
25%, the throttle rate may be set to 45%; and if the CPU load 
is beloW 25%, the throttle rate may be set to 60%. 

From steps S33 and S34, control continues to step S35. If 
it is determined in step S35 that a poWer source is sWitched 
from a battery to an AC source after the throttle rate is 
adjusted as described, the throttle rate may be reset to 0% in 
step S36, as in step S30, in order to fully operate or maxi 
miZe system performance. 
The second preferred embodiment of a method of throt 

tling a host bus clock depicted in FIG. 8 is also applicable to 
an AC poWer supplying mode as Well as battery supplying 
mode. It may be advantageous, for example, to conserve 
poWer even When the computer is not poWered With a battery 
source. 

In the preferred embodiments according to the present 
invention, the host clock throttler 230 or the like may calcu 
late the throttle rate based on the folloWing equation (1) 
instead of selecting a condition-matching value among sev 
eral predetermined throttle rates as described With reference 
to FIGS. 6*8 above. 

TR (Throttle Rate)=MR—(MRxX/Xrnax) . . . Eq. (I) 

Where X is a variable of battery remaining capacity or CPU 
load, Xmax is maximum value of variable X, and MR is 
maximum or prescribed throttle rate. 

For example, if a battery is at 30% capacity and the maxi 
mum throttle rate is 60, then X may be 3, Xmax may be 10, 
and the throttle rate TR=60—(60><3/10)=60—l8=42%. In 
another preferred embodiment, X and Xmax may refer to 
CPU loads. HoWever, the present invention is not intended to 
be so limited. The above-described throttle rate adjusting 
operations are preferably executed through a timer interrupt 
service routine that Wakes up periodically, for example, 
every 100 ms. 
The preferred embodiments are applied to the host bus to 

Which a CPU and a bridge controller are connected. 
HoWever, throttle rate adjusting operations and apparatus 
according to preferred embodiments of the present invention 
are also applicable to a PCI bus to Which a bridge controller 
and one or more peripheral devices are connected. 
As described above, preferred embodiments of bus clock 

controlling apparatus and methods have various advantages. 
Preferred embodiments of host bus clock controlling appara 
tus and methods can adjust performance of devices con 
nected to a data bus according to a remaining battery capac 
ity or a CPU load by throttling a clock of the data bus. Thus, 
poWer consumption in a battery-poWered computer system 
may be reduced, and battery life and operating time may be 
extended. Throttling based on CPU load may also conserve 
poWer in a AC-supplied computer. 
The foregoing embodiments and advantages are merely 

exemplary and are not to be construed as limiting the present 
invention. The present teaching can be readily applied to 
other types of apparatuses. The description of the present 
invention is intended to be illustrative, and not to limit the 
scope of the claims. Many alternatives, modi?cations, and 
variations Will be apparent to those skilled in the art. In the 
claims, means-plus-function clauses are intended to cover 
the structures described herein as performing the recited 
function and not only structural equivalents but also equiva 
lent structures. 
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What is claimed is: 
1. A bus clock controlling method in a computer, compris 

mg: 
setting a throttle rate of a clock to a predetermined initial 

value, the clock con?gured to set a speed of a data bus 
connected betWeen a CPU and a controlling device; 

detecting a remaining battery capacity if a present poWer 
source is at least one battery; and 

adjusting the set throttle rate by the controlling device 
according to the detected remaining battery capacity, 
Wherein the set throttle rate is adjusted When the con 
trolling device is providing the clock to the data bus 
betWeen the CPU and the controlling device. 

2. The method set forth in claim 1, Wherein said adjusting 
step increases the set throttle rate as the detected remaining 
battery capacity decreases. 

3. The method set forth in claim 1, Wherein said adjusting 
step selects one value appropriate to the detected remaining 
battery capacity among a plurality of throttle rates preset in 
reverse proportion to different remaining battery capacities. 

[4. The method set forth in claim 1, Wherein said control 
ling device is a bridge controller in a computer, Wherein a 
second clock is provided to the controlling device and the 
CPU, and Wherein the throttle rate of the clock is set inde 
pendently of the second clock, and Wherein the clock has a 
different value than the second clock] 

5. The method of claim 1, comprising: 
generating the clock for the CPU and the controlling 

device; and 
determining the throttle rate using a second controlling 

device according to the remaining battery capacity and 
outputting the throttle rate to the controlling device, 
Wherein said second controlling device outputs the 
throttle rate in the form of a pulse signal Whose duty 
cycle varies in accordance With the detected remaining 
battery capacity, and Wherein the controlling device 
includes a throttle controller providing the data bus 
With the throttled clock only When the pulse signal is in 
a speci?c state. 

6. A bus clock controlling method in a computer, compris 
mg: 

setting a throttle rate of a clock to a predetermined initial 
value, the clock con?gured to set a speed of a data bus 
connected betWeen a CPU and a controlling device; 

detecting a present load of the CPU; and 
adjusting the set throttle rate [in reverse relation to] based 

on the detected present CPU load [by the controlling 
device] by the controlling device, Wherein the set 
throttle rate is adjusted When the controlling device is 
providing the clock to the data bus betWeen the CPU 
and the controlling device. 

7. The method set forth in claim 6, Wherein said adjusting 
step is conducted only When a present poWer source is at 
least one battery, Wherein a second clock is provided to the 
controlling device and the CPU, and Wherein the throttle rate 
of the clock is set independently of the second clock, and 
Wherein the clock has a different value than the second 
clock. 

8. The method set forth in claim 6, Wherein said adjusting 
step includes selecting a neW throttle rate appropriate to the 
detected CPU load from a plurality of throttle rates preset in 
reverse proportion to different CPU loads. 

9. The method of claim 6, comprising: 
generating the clock for the CPU and the controlling 

device; and 
determining the throttle rate using a second controller 

according to the remaining battery capacity and output 
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8 
ting the throttle rate to the controlling device, Wherein 
said second controller outputs the throttle rate in the 
form of a pulse signal Whose duty cycle varies in accor 
dance With the present load of the CPU, and Wherein 
the controlling device includes a throttle controller pro 
viding the data bus With the throttled clock only When 
the pulse signal is in a speci?c state. 

10. A computer, comprising: 
a CPU that processes; 
a ?rst controller coupled to the CPU via a data bus, and 

con?gured to provide a throttled clock to the data bus 
according to a throttle rate; 

a clock generator coupled to the CPU and the ?rst 
controller, and con?gured to generate a clock for the 
CPU and the ?rst controller; 

a detector detecting a variable, Wherein the variable is a 
remaining battery capacity or a load of the CPU; and 

a second controller coupled to receive the detected 
variable, con?gured to [determine] adjust the throttle 
rate according to the detected variable, and further con 
?gured to output the adjusted throttle rate to the ?rst 
controller, Wherein the throttled clock is con?gured to 
selectively have a different independent value than the 
clock supplied to the ?rst controller and the clock sup 
plied to the second controller. 

11. The computer of claim 10, Wherein said second con 
troller outputs the throttle rate in the form of a pulse signal 
Whose duty cycle varies in accordance With the detected 
variable, and Wherein the ?rst controller includes a throttle 
controller providing the data bus With the throttled clock 
only When the pulse signal is in a speci?c state. 

[12. The computer of claim 10, Wherein said ?rst control 
ler is a bridge controller, and Wherein said second controller 
determines the throttle rate in reverse proportion to the 
detected variable, Wherein the bridge controller directly sets 
the throttled clock speed of the data bus.] 

[13. The computer of claim 10, Wherein the throttle rate 
increases as a value of the detected variable decreases.] 

14. The computer of claim 10, Wherein the second con 
troller comprises: 

at least one comparator coupled to receive the detected 
variable from the detector, con?gured to compare the 
detected variable to a plurality of predetermined values, 
and further con?gured to output a result of the corre 
sponding plurality of comparisons; and 

a host clock throttler coupled to receive the plurality of 
comparisons and a poWer mode signal, and con?gured 
to output the throttle rate to the ?rst controller. 

[15. The computer of claim 14, Wherein the at least one 
comparator comprises a remaining battery capacity 
comparator, and Wherein the detected variable is the remain 
ing battery capacity.] 

16. The computer of claim 14, Wherein the at least one 
comparator comprises a CPU load comparator, and Wherein 
the detected variable is the load of the CPU. 

[17. The computer of claim 14, Wherein the at least one 
comparator comprises a remaining battery capacity com 
parator and a CPU load comparator.] 

18. A bus clock controlling method in a computer, com 
prising: 

setting a throttle rate of a clock to a predetermined initial 
value, the clock being used for a data bus to Which both 
a CPU and a controlling device are connected; 

detecting a remaining battery capacity or a load of the 
CPU if a present poWer source is a battery; and 

adjusting the set throttle rate according to the detected 
remaining battery capacity [and] or the detected CPU 
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load, wherein a second clock is provided to the control 
ling device and the CPU, and Wherein the throttle rate 
of the clock is set independently of the second clock, 
and Wherein the clock has a different value than the 
second clock. 

19. The method of claim 18, Wherein a third clock is pro 
vided to the CPU, Wherein the clock as a different value than 
the third clock. 

20. A bus clock controlling method in a portable 
computer, comprising: 

setting a throttle rate of a clock to a predetermined initial 
value, the clock being used for a data bus connected 
betWeen a controlling device and a selected one of a 
plurality of devices associated With the portable com 
puter; 

detecting a condition of a remaining battery or a CPU load 
of the portable computer if a present poWer source is a 
battery; and 

adjusting the set throttle rate using the controlling device 
according to the detected condition, Wherein the 
detected condition is Within a range of values for the 
prescribed criteria, Wherein a ?rst clock is provided to 
the controlling device and a second clock is provided 
the CPU, and Wherein the throttle rate of the clock is set 
independently of the ?rst clock and the second clock, 
and Wherein the clock has a different value than the ?rst 
clock and the second clock. 

[21. The bus clock controlling method of claim 20, 
Wherein the selected device is a peripheral device, and 
Wherein the predetermined initial value is a smallest throttle 
rate, Wherein the controlling device directly sets the clock 
during normal operations] 

22. The bus clock controlling method of claim 20, 
Wherein said adjusting step selects a rate corresponding to 
the detected condition among a plurality of prescribed 
throttle rates that each correspond to mutually exclusive sets 
of values of the detected condition Within the range of values 
for the prescribed criteria. 

23. The bus clock controlling method of claim 22, 
Wherein each of the plurality of prescribed throttle rates 
increases as the detected condition decreases Within the 
range. 

24. A bus clock controlling method in a computer, com 
prising 

setting a throttle rate of a clock to a predetermined initial 
value, the clock con?gured to set a speed of a data bus 
to Which both a controlling device and a peripheral 
device are connected; 

detecting one [member chosen from] of a present load of 
the CPU and a remaining battery capacity; and 

adjusting the set throttle rate [by the controlling device in 
reverse relation to] by the controlling device based on 
the detected one of the present CPU load and the 
remaining battery capacity, Wherein the set throttle rate 
is adjusted When the controlling device is providing the 
clock to the data bus betWeen the controlling device and 
the peripheral device. 

25. The method of claim 24, comprising: 
generating the clock for the CPU and the controlling 

device; and 
determining the throttle rate using a second controller 

according to the remaining battery capacity and output 
ting the throttle rate to the controlling device, Wherein 
said second controller outputs the throttle rate in the 
form of a pulse signal Whose duty cycle varies in accor 
dance With the detected one of the present CPU load 
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and the remaining battery capacity, and Wherein the 
controlling device includes a throttle controller provid 
ing the data bus With the throttled clock only When the 
pulse signal is in a speci?c state. 

26. A bus clock controlling method in a computer, com 
prising: 

setting a throttle rate of a first clock to a predetermined 
initial value, the first clock being for a data bus to 
which both a CPU and a controlling device are con 

nected; 
detecting a load ofthe CPU; and 
adjusting the set throttle rate according to the detected 
CPU load, 

wherein a second clock is provided to the controlling 
device and the CPU, 

the throttle rate of the first clock is set independently of the 
second clock, and 

the first clock has a diferent value than the second clock. 
27. The method ofclaim 26, wherein a third clock is pro 

vided to the CPU, and the first clock has a di?erent value 
than the third clock. 

28. The method ofclaim 26, wherein in the adjusting step, 
the throttle rate of the first clock is increased when the load 
of the CPU is decreased, and/or the throttle rate of the first 
clock is decreased when the load of the CPU is increased. 

29. A methodfor controlling a bus clockfrequency in a 
computer, the computer including a CPU, a controlling 
device, and a host data bus connected between the CPU and 
the controlling device, the method comprising: 
providing a predetermined clock to the CPU through the 

host data bus connected between the CPU and the con 
trolling device; 

determining a current load ofthe CPU; and 
changing, by the controlling device, a throttle rate ofthe 

clock applied to the CPU to a predetermined value 
based on the determined load ofthe CPU, wherein the 
throttle rate is changed when the controlling device is 
providing the clock to the data bus between the CPU 
and the controlling device. 

30. The method ofclaim 29, wherein in the changing step, 
the throttle rate ofthe clock is increased when the load ofthe 
CPU is decreased, and/or the throttle rate of the clock is 
decreased when the load of the CPU is increased. 

3]. The method ofclaim 29, further comprising: 
applying another clock signal to each ofthe CPU and the 

controlling device. 
32. A computer, comprising: 
a CPU, a controlling device, and a data bus coupled 

between the CPU and the controlling device, 
wherein the CPU, the controlling device and the data bus 

are operatively coupled and the computer is configured 
to: 

set a throttle rate of a first clock to a predetermined initial 
value, the first clock being for the data bus; 

detect a load ofthe CPU; and 
adjust the set throttle rate according to the detected CPU 

load, 
wherein a second clock is provided to the controlling 

device and the CPU, 
the throttle rate of the first clock is set independently of the 

second clock, and 
the first clock has a diferent value than the second clock. 
33. The computer ofclaim 32, further comprising: 
a clock generator configured to generate a third clock to 

the CPU, the first clock having a di?erent value than the 
third clock. 
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34. The computer ofclaim 32, wherein the throttle rate of 
the ?rst clock is increased when the load of the CPU is 
decreased, and/or the throttle rate of the first clock is 
decreased when the load of the CPU is increased. 

35. A computer comprising: 
a CPU, a controlling device, and a host data bus con 

nected between the CPU and the controlling device, 
wherein the CPU, the controlling device and the data bus 

are operatively coupled and the computer is configured 
to: 

provide a predetermined clock to the CPU through the 
host data bus connected between the CPU and the con 
trolling device; 

determine a current load ofthe CPU; and 
change, by the controlling device, a throttle rate of the 

clock applied to the CPU to a predetermined value 
based on the determined load ofthe CPU, wherein the 
throttle rate is changed when the controlling device is 
providing the clock to the data bus between the CPU 
and the controlling device. 

36. The computer ofclaim 35, wherein the throttle rate of 
the clock is increased when the load of the CPU is 
decreased, and/or the throttle rate of the clock is decreased 
when the load ofthe CPU is increased. 

37. The computer ofclaim 35, further comprising: 
a clock generator configured to apply another clock signal 

to each ofthe CPU and the controlling device. 
38. The method ofclaim 1, wherein the step ofadjusting 

the set throttle rate of the clock includes changing a duty 
cycle of the clock in reverse relation to the detected remain 
ing battery capacity. 

39. The method of6, wherein the step ofadjusting the set 
throttle rate ofthe clock includes changing a duty cycle of 
the clock in reverse relation to the detected present load of 
the CPU 
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40. The computer ofclaim 10, wherein the second control 

ler adjusts the throttle rate of the clock by adjusting a duty 
cycle of the clock in reverse relation to the remaining battery 
capacity or the load ofthe CPU 

4]. The method ofclaim 18, wherein the step ofadjusting 
the set throttle rate of the clock includes changing a duty 
cycle of the clock in reverse relation to the detected remain 
ing battery capacity or the detected CPU load. 

42. The method ofclaim 20, wherein the step ofadjusting 
the set throttle rate of the clock includes changing a duty 
cycle of the clock in reverse relation to the remaining battery 
capacity or the CPUload. 

43. The method ofclaim 24, wherein the step ofadjusting 
the set throttle rate of the clock includes changing a duty 
cycle of the clock in reverse relation to the detected one of 
the present CPUload and the remaining battery capacity. 

44. The method ofclaim 26, wherein the step ofadjusting 
the set throttle rate of the first clock includes changing a duty 
cycle of the first clock in reverse relation to the detected 
CPU load. 

45. The method ofclaim 29, wherein the step ofchanging 
the throttle rate of the clock includes changing a duty cycle 
of the clock in reverse relation to the determined load of the 
CPU 

46. The computer of claim 32, wherein the computer 
adjusts the set throttle rate of the first clock by adjusting a 
duty cycle of the first clock in reverse relation to the detected 
load ofthe CPU 

47. The computer of claim 35, wherein the computer 
adjusts the throttle rate of the clock by adjusting a duty cycle 
of the clock in reverse relation to the determined current 
load ofthe CPU 


