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(57) ABSTRACT 

The invention describes a switching poWer supply system 
for automatically regulating an operating frequency and the 
method. The sWitching poWer supply system has a sensing 
and monitoring unit connected to the computer system for 
detecting the operating status of the computer system and 
outputting a detection value, a setting unit for setting a 
trigger condition value, a storage unit connected to the 
setting unit for storing the trigger condition value, a com 
parator unit connected to the storage unit and the sensing and 
monitoring unit for comparing the detection value With the 
trigger condition value and outputting a comparison result 
signal, and a PWM sWitching frequency regulator unit 
connected to the comparator unit and the converter for 
receiving the comparison result signal and regulating the 
operating frequency of the pulse Width modulation so that a 
converter can supply poWer to the computer system more 
efficiently. 
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SWITCHING POWER SUPPLY SYSTEM FOR 
AUTOMATICALLY REGULATING CIRCUIT 
OPERATING FREQUENCY AND METHOD 

THEREOF 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a switching power 
supply system for automatically regulating a circuit operat 
ing frequency and the method thereof, and particularly, to a 
sWitching poWer supply system adapted to a computer 
system and capable of automatically regulating a circuit 
operating frequency, and the method thereof. 

[0003] 2. Description of the Related Art 

[0004] Referring to FIG. 1, a schematic block diagram of 
a conventional sWitching poWer supply system is shoWn. 
The sWitching poWer supply system employs pulse Width 
modulation (PWM) technology to control a poWer sWitch 
(not shoWn) in a DC converter 11 and supplies poWer to the 
system through a ?lter netWork 13. 

[0005] According to the pulse Width modulation (PWM) 
technology, an oscillator circuit 17 provides a signal With 
constant frequency to a pulse Width modulation unit 15. 
MeanWhile, a comparator 12 detects the DC voltage at the 
output terminal. If the voltage obtained by dividing the DC 
voltage at the output terminal through a voltage divider 
netWork 14 becomes loWer than a reference voltage 16, that 
is, if the output loading becomes heavy, then output square 
Waves from the pulse Width modulation unit 15 Will be 
Widened, Which means a duty cycle of the poWer sWitch (not 
shoWn) Will be increased. Thereby, compensation for the 
output voltage is provided to bring the output voltage back 
to the original rating value and thus the output voltage can 
be stabiliZed. 

[0006] Similarly, if the loading becomes loW, then the 
comparator 12 Will detect that the voltage obtained by 
dividing the DC voltage at the output terminal through the 
voltage divider netWork 14 is greater than the reference 
voltage 16, and therefore the duty cycle of the output square 
Waves from the pulse Width modulation unit 15 Will be 
reduced, Which means the duty-cycle of the poWer sWitch 
Will be reduced. Thereby, the output DC voltage Will be 
loWered to the original rating value and thus stabiliZed. In 
this circuit, the operating frequency of the poWer sWitch (not 
shoWn) does not vary With the change of the duty cycle. In 
other Words, the circuit operating frequency alWays stays 
constant. 

[0007] At present, the pulse Width modulation (P WM) 
technology is utiliZed in a computer system to supply poWer 
required for the operation of a central processing unit (CPU). 
For the reason described above, operating frequency from 
the pulse Width modulation PWM in a poWer supply system 
for the central processing unit (CPU) alWays stays constant 
and cannot be changed after the design is made. 

[0008] Consequently, once the design is complete, the 
operating frequency from the pulse Width modulation PWM 
cannot be changed in response to any current load variations 
resulting from execution of any softWare by any type of 
central processing unit (CPU), environmental variations 
inside/outside the housing and voltage variations caused by 
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the poWer supply or by the load. Therefore, it is impossible 
to contribute anything to operating efficiency enhancement 
of pulse Width modulation PWM, reduction in sWitching 
loss, suppression of system temperature, improvement of 
saWtooth current and decrease in peak-to-peak ripple volt 
age. Accordingly, the output voltage and the Whole system 
are unstable, and the efficiency of the components cannot be 
maXimiZed, Which seriously impacts the performance of the 
computer. 

SUMMARY OF THE INVENTION 

[0009] In vieW of the above, the present invention dis 
closes a sWitching poWer supply system for automatically 
regulating a circuit operating frequency and the method 
thereof to provide a sWitching poWer supply system and a 
method for dynamically increasing or decreasing an oper 
ating frequency of a computer system. The present invention 
has eXcellent effects on operating efficiency enhancement of 
pulse Width modulation PWM, reduction in sWitching loss, 
suppression of system temperature, improvement of saW 
tooth current and decrease in peak-to-peak ripple voltage. 

[0010] In the present invention, a sensing and monitoring 
unit connected to the computer system detects a model 
number of the central processing unit (CPU), current con 
sumption of the central processing unit (CPU), temperature 
change inside/outside the housing or at a predetermined 
point, voltage variations and load variations in the computer 
system and generates a detection value. The detection value 
is then transmitted to a comparator unit associated With the 
sensing and monitoring unit. Then, the comparator unit 
compares the detection value With a trigger condition value 
stored in a storage unit and outputs a comparison result 
signal to a PWM sWitching frequency regulator unit. The 
trigger condition value stored in the storage unit is obtained 
from a setting operation by a setting unit. 

[0011] In the above description, the PWM sWitching fre 
quency regulator unit dynamically increases or decreases the 
operating frequency of the pulse Width modulation PWM 
based on the comparison result signal so that the converter 
can supply poWer to the computer system more efficiently. 

[0012] In the sWitching poWer supply system for automati 
cally regulating a circuit operating frequency and the 
method thereof according to the present invention, through 
dynamically monitoring the operating status change of the 
computer system by the sensing and monitoring unit, When 
the status change eXceeds a pre-set trigger value, the PWM 
sWitching frequency regulator unit can dynamically increase 
or decrease the operating frequency of the pulse Width 
modulation PWM based on the comparison result signal so 
that the converter can efficiently supply poWer to the com 
puter system in response to the changing environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Features and advantages of the present invention 
Will be fully understood from the detailed description to 
folloW When taken in conjunction With the embodiment as 
illustrated in the accompanying draWings, Which are to be 
considered in all respects as illustrative and not restrictive, 
Wherein: 

[0014] FIG. 1 schematically illustrates a block diagram of 
the conventional sWitching poWer supply system; 



US 2006/0012359 A1 

[0015] FIG. 2 schematically illustrates a block diagram of 
the switching power supply system for automatically regu 
lating a circuit operating frequency according to the present 
invention; and 

[0016] FIG. 3 is a flow chart for explaining the method for 
automatically regulating a circuit operating frequency 
according to the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0017] Referring to FIG. 2, a schematic block diagram of 
the sWitching poWer supply system for automatically regu 
lating a circuit operating frequency according to the present 
invention is shoWn. The sWitching poWer supply system for 
automatically regulating a circuit operating frequency 2, 
Which is used for regulating an operating frequency of a 
converter 3 to supply a DC poWer to a computer system 4, 
includes a sensing and monitoring unit 24, a comparator unit 
26, a PWM sWitching frequency regulator unit 27, a storage 
unit 28 and a setting unit 29. 

[0018] Referring again to FIG. 2, the sensing and moni 
toring unit 24, Which is connected to the computer system 4, 
detects an operating status of the computer system 4 and 
outputs a detection value. The setting unit 29, Which is 
connected to the storage unit 28, is used for setting a trigger 
condition value and storing the trigger condition value into 
the storage unit 28. In the above description, the trigger 
condition value serves as a trigger condition value for 
regulating the operating frequency. The comparator unit 26, 
Which is connected to the sensing and monitoring unit 24 
and the storage unit 28 to receive the detection value from 
the sensing and monitoring unit 24 and the trigger condition 
value stored in the storage unit 28, carries out a comparison 
operation and outputs a comparison result signal. The PWM 
sWitching frequency regulator unit 27, Which is connected to 
the comparator unit 26 and to the converter 3, receives the 
comparison result signal from the comparator unit 26 and 
dynamically and automatically increases or decreases the 
operating frequency of the pulse Width modulation PWM 
based oh the comparison result signal so that the converter 
3 can supply poWer to the computer system 4 more effi 
ciently. 
[0019] Referring again to FIG. 2, the sensing and moni 
toring unit 24 includes a sensor (not shoWn) and a monitor 
ing module (not shoWn). The sensor may be a voltage sensor, 
a current sensor, a temperature sensor, a load sensor or the 
like. The monitoring module may be a voltage monitoring 
module, a current monitoring module, a temperature moni 
toring module, a load monitoring module or the like. The 
sensing and monitoring unit 24 is connected to a key point 
(not shoWn) in the computer system 4 through the sensor so 
as to detect the operating status of the computer system 4. 
The monitoring module cooperates With the sensor so as to 
monitor dynamically the voltage, current, temperature or 
program load in the computer system 4 and then dynami 
cally delivers an indication of the status change to the 
system. 

[0020] In the above description, the sensing and monitor 
ing unit 24 may consist of a combination of at least one 
sensor (not shoWn) and at least one monitoring module (not 
shoWn). The sensor may be a voltage sensor, a current 
sensor, a temperature sensor, a load sensor or the like. The 
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monitoring module may be a voltage monitoring module, a 
current monitoring module, a temperature monitoring mod 
ule, a load monitoring module or the like. The sensing and 
monitoring unit 24 is connected to multiple key points in the 
computer system 4 through those sensors so as to detect the 
environmental changes for the computer system 4 With 
higher sensitivity. The monitoring modules cooperate With 
the corresponding sensors so as to monitor dynamically the 
voltage, current, temperature and program load in the com 
puter system 4 and then dynamically deliver indications of 
these status changes to the system. 

[0021] Referring again to FIG. 2, the trigger condition 
value may be set through the setting unit 29 by a user upon 
turning on the system. Moreover, a combination of multiple 
trigger condition values may be set in accordance With 
different demands. The trigger condition values are stored in 
the storage unit 28. In the subsequent process, the compara 
tor unit 26 in the system compares the trigger condition 
values, Which are set by the user, With the detection values, 
Which indicate the system status and are output from the 
sensors, to determine Whether an increase or an decrease in 
the operating frequency of the pulse Width modulation 
(PWM) is to be carried out. 

[0022] Under any operation system, When the computer 
system 4 is requested to run a heavy load program or a 
program that is to be executed for a long period of time, the 
system automatically increases the operating frequency of 
the pulse Width modulation (PWM) according to the 
demand. When the system returns to a normal state or When 
the program terminates, the PWM operating frequency Will 
be regulated back to the original operating frequency. Dur 
ing the operation, it is not required to employ any softWare 
for sWitching the frequency, nor is it required to reset the 
computer system 4. No programs being run on the computer 
Will be adversely affected by the sWitching process. 

[0023] The invention may employ a single temperature 
monitor comprised of a temperature sensor and a tempera 
ture monitoring module. When temperature of a poWer 
sWitch MOS in the pulse Width modulation PWM for 
controlling the converter 3 is overheated, the system Will 
automatically decrease the operating frequency of the pulse 
Width modulation PWM so that the temperature of the poWer 
sWitch MOS can be loWered. When the temperature of a 
poWer sWitch MOS in the pulse Width modulation PWM for 
controlling the converter 3 falls beloW a pre-set temperature, 
the pulse Width modulation PWM Will be operated at a 
higher sWitching frequency. The present invention is advan 
tageous because of its short response time and high com 
patibility. In addition, stability and efficiency can be maxi 
miZed since modi?cation or setting of the sensors is alloWed 
to be carried out under any type of operation systems 
Without resetting the computer system 4. 

[0024] Referring to FIG. 3, a flow chart for explaining the 
method for automatically regulating a circuit operating 
frequency according to the present invention is shoWn. The 
method for automatically regulating a circuit operating 
frequency of the invention comprises the steps described as 
folloWs. First, operation of a sensing and monitoring unit is 
started (S100). Next, a trigger condition value is set for 
regulating the circuit operating frequency (S102). Then, an 
operating status of a computer system is dynamically sensed 
and monitored, and a detection value is obtained for the 
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operating status of the computer system (S104). Further, the 
trigger condition value is dynamically compared With the 
detection value for the operating status of the computer 
system (S106). Finally, the circuit operating frequency of the 
converter is dynamically regulated through a PWM sWitch 
ing frequency regulator unit based on a comparison result 
S108. 

[0025] Referring to both FIG. 2 and FIG. 3, the sensing 
and monitoring unit 24 includes a sensor (not shoWn) and a 
monitoring module (not shoWn). The sensor may be a 
voltage sensor, a current sensor, a temperature sensor, a load 
sensor or the like or a combination of any of these sensors. 
Each sensor cooperates With a corresponding monitoring 
module to monitor dynamically the status of the computer 
system 4 and accordingly output a detection value. The 
monitoring module may be a voltage monitoring module, a 
current monitoring module, a temperature monitoring mod 
ule, a load monitoring module or the like. 

[0026] In the above step of trigger condition setting, the 
trigger condition value can be set as a trigger condition value 
for a single sensor, or it can also be set as at least one trigger 
condition value for at least on sensor. In addition, the trigger 
condition value can be set as a factory default value and 
stored in the storage unit 28 of the computer system before 
shipping to customers, or it can also be set to a desired value 
by a user and stored in the storage unit 28 of the computer 
system upon turning on the computer system. 

[0027] In the step of dynamically regulating the operating 
frequency of the converter, the system compares the trigger 
condition value set by the user With the detection value from 
the sensing and monitoring unit 24 to determine hoW to 
regulate the operating frequency of the pulse Width modu 
lation PWM; that is, Whether the operating frequency of the 
pulse Width modulation PWM is to be increased or 
decreased. Certainly, if the operating status does not exceed 
the pre-set trigger condition value, then the operating fre 
quency of the pulse Width modulation PWM is maintained 
at a constant rate. 

[0028] As described above, the sWitching poWer supply 
system for automatically regulating a circuit operating fre 
quency and the method thereof according to the present 
invention provide a sWitching poWer supply system and a 
method for dynamically increase or decrease an operating 
frequency of the computer system 4. The present invention 
has eXcellent effects on operating efficiency enhancement of 
pulse Width modulation PWM, reduction in sWitching loss, 
suppression of system temperature, improvement of saW 
tooth current and decrease in peak-to-peak ripple voltage. 

[0029] While the present invention has been described 
With reference to the detailed description and the draWings 
of the preferred embodiment thereof, it is to be understood 
that the invention should not be considered as limited 
thereby. Various modi?cations and changes could be con 
ceived of by those skilled in the art Without departuring from 
the scope of the present invention, Which is indicated by the 
appended claims. 

What is claimed is: 

1. A sWitching poWer supply system for automatically 
regulating a circuit operating frequency of a converter to 
supply a DC poWer to a computer system, comprising: 
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a sensing and monitoring unit connected to said computer 
system for detecting an operating status of said com 
puter system and outputting a detection value; 

a setting unit for setting trigger condition value to regulate 
the circuit operating frequency; 

a storage unit connected to said setting unit for storing 
said trigger condition value; 

a comparator unit connected to said storage unit and to 
said sensing and monitoring unit for comparing said 
detection value With said trigger condition value and 
outputting a comparison result signal; and 

a PWM sWitching frequency regulator unit connected to 
said comparator unit and to said converter for receiving 
said comparison result signal and regulating the circuit 
operating frequency of said converter based on said 
comparison result signal. 

2. The sWitching poWer supply system for automatically 
regulating a circuit operating frequency of claim 1, Wherein 
said sensing and monitoring unit includes at least one sensor 
and at least one monitoring module. 

3. The sWitching poWer supply system for automatically 
regulating a circuit operating frequency of claim 2, Wherein 
said sensor is any combination of a voltage sensor, a current 
sensor, a temperature sensor and a load sensor. 

4. The sWitching poWer supply system for automatically 
regulating a circuit operating frequency of claim 2, Wherein 
said monitoring module is any combination of a voltage 
monitoring module, a current monitoring module, a tem 
perature monitoring module and a load monitoring module. 

5. The sWitching poWer supply system for automatically 
regulating a circuit operating frequency of claim 1, Wherein 
said sensing and monitoring unit includes a sensor and a 
monitoring module. 

6. The sWitching poWer supply system for automatically 
regulating a circuit operating frequency of claim 5, Wherein 
said sensor is a voltage sensor, a current sensor, a tempera 
ture sensor or a load sensor. 

7. The sWitching poWer supply system for automatically 
regulating a circuit operating frequency of claim 5, Wherein 
said monitoring module is a voltage monitoring module, a 
current monitoring module, a temperature monitoring mod 
ule or a load monitoring module. 

8. A method for automatically regulating a circuit oper 
ating frequency of a converter to supply a DC poWer to a 
computer system, comprising the steps of: 

starting operation of a sensing and monitoring unit; 

setting a trigger condition value for regulating the circuit 
operating frequency; 

dynamically sensing and monitoring an operating status 
of said computer system and obtaining a detection 
value for the operating status of said computer system; 

dynamically comparing said trigger condition value With 
said detection value for the operating status of said 
computer system; and 

dynamically regulating the circuit operating frequency of 
said converter through a PWM sWitching frequency 
regulator unit based on a comparison result. 

9. The method for automatically regulating a circuit 
operating frequency of claim 8, Wherein the step of setting 
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said trigger condition value comprises setting a single trig 
ger condition value for a single sensor. 

10. The method for automatically regulating a circuit 
operating frequency of claim 8, Wherein the step of setting 
said trigger condition value cornprises setting at least one 
trigger condition value for at least one sensor. 

11. The method for automatically regulating a circuit 
operating frequency of claim 8, Wherein the step of setting 
said trigger condition value cornprises setting and storing 
said trigger condition value in a storage unit of said corn 
puter system as a factory default value. 

12. The method for automatically regulating a circuit 
operating frequency of claim 8, Wherein the step of setting 

Jan. 19, 2006 

said trigger condition value cornprises setting said trigger 
condition value by a user and storing said trigger condition 
value in a storage unit of said computer system upon turning 
on said computer system. 

13. The method for automatically regulating a circuit 
operating frequency of claim 8, Wherein the step of dynarni 
cally regulating the circuit operating frequency of said 
converter includes a regulation of decrease or increase in the 
operating frequency. 


