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APPARATUS AND METHOD FOR DETECTING 
FAULT OF COOLING FAN 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a cooling fan and, 
more particularly, to an apparatus and method for detecting 
a fault of a cooling fan. 

[0003] 2. Description of the Conventional Art 

[0004] A cooling fan is a device for releasing heat gener 
ated When electronic components such as semiconductor 
operate. In general, a heat sink such as an aluminum plate is 
attached to a heating device to externally release heat 
generated from the heating device to thereby obtain cooling 
effect, and in this case, if it is difficult to obtain sufficient 
cooling effect only With the heat sink, a cooling fan is 
additionally installed as an auXiliary unit to obtain desired 
cooling effect. 

[0005] Although the cooling fan increases heat sinking of 
the heating device, if it is stopped due to introduction of dust 
or a foreign material, a failure or abnormal poWer, a thermal 
runaWay phenomenon may occur to cause damage of a 
device oWing to rise in a temperature. Thus, a device for 
sensing such a fault of the cooling fan and informing a user 
about it is required. 

[0006] A schematic construction of a cooling fan having a 
function of detecting a fault in accordance With a conven 
tional art Will noW be described With reference to FIG. 1. 

[0007] FIG. 1 shoWs the construction of a cooling fan 
having a function of detecting a fault in accordance With a 
conventional art. 

[0008] As shoWn in FIG. 1, the conventional cooling fan 
having a function of detecting a fault includes a positive and 
negative poWer input terminal 10 for supplying DC poWer to 
a cooling fan; a cooling fan 20 for sinking heat generated 
from semiconductor by poWer and outputting a fault detec 
tion signal; and a controller 30 for informing a user of the 
fault of the cooling fan 20 based on the outputted fault 
detection signal. 

[0009] With such a function of detecting a fault con 
structed as described above, the cooling fan is advantageous 
in that the cooling fan itself determines the fault and outputs 
a fault detection signal based on the determining result, and 
thus, it is easy to mount the cooling fan and its construction 
circuit is simple. 

[0010] HoWever, since the cooling fan having the function 
of detecting a fault is different in its construction and levels 
and directions of output signals according to manufacturers, 
it cannot be applied to various products, and in addition, 
because it is high-priced, it cannot be Well matched to a 
loW-cost product. 

[0011] Thus, in order to solve such a problem, a fault 
detection circuit for detecting Whether a cooling fan is 
improperly operated is constructed separately to form a 
loW-priced product, Which Will noW be described With 
reference to FIG. 2. 

[0012] FIG. 2 shoWs the construction of an apparatus for 
detecting a fault of a cooling fan in accordance With a 
conventional art. 
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[0013] As shoWn in FIG. 2, the apparatus for detecting a 
fault of a cooling fan includes: a positive (+) and negative 
(—) poWer input terminal 10 for supplying DC poWer to a 
cooling fan; a cooling fan 20 for sinking heat generated from 
a semiconductor by the supplied poWer; a trigger terminal 40 
driven according to a voltage applied to the negative (—) 
poWer input terminal of the cooling fan 20; an electronic 
sWitch 50 sWitched by the trigger terminal 40; and a con 
troller 30 for informing a user about the fault of the cooling 
fan 20 based on an output voltage according to sWitching. 

[0014] An operation principle of the apparatus for detect 
ing a fault of the cooling fan in accordance With the 
conventional art Will noW be described in detail. 

[0015] First, When the cooling fan 20 operates normally, 
the conventional apparatus for detecting a fault of the 
cooling fan prevents the trigger terminal 40 from being 
driven according to the voltage applied to the negative (—) 
poWer input terminal 12 of the cooling fan 20, so that the 
electronic sWitch 50 is turned off and a voltage value ‘0’ is 
outputted to the outer terminal (VOUT). Accordingly, the 
controller 30 determines that the cooling fan 20 is properly 
operated according to the outputted voltage value ‘0’. 

[0016] MeanWhile, When the cooling fan 20 stops, the 
conventional apparatus for detecting a fault of the cooling 
fan drives the trigger terminal 40 according to the voltage 
applied to the negative (—) poWer input terminal 12 of the 
cooling fan 20, so that the electronic sWitch 30 is turned on 
and the same voltage value as Vcc is outputted to the output 
terminal (VOUT). Accordingly, the controller 30 determines 
that the cooling fan 20 is not properly operated according to 
the outputted voltage value Vcc and informs the user 
accordingly. 
[0017] As mentioned above, by controlling the trigger 
terminal and the electronic sWitch according to the voltage 
applied to the negative (—) poWer input terminal, the con 
ventional apparatus for detecting a fault of a cooling fan is 
advantageous in that it can be implemented at a loW cost and 
it can alWays have the same construction regardless of a 
manufacturer. 

[0018] HoWever, since the trigger terminal and the elec 
tronic sWitch are controlled according to the voltage applied 
to the negative (—) poWer input terminal of the cooling fan, 
an internal parameter of the trigger terminal should be 
changed according to manufacturers of the cooling fan. 

SUMMARY OF THE INVENTION 

[0019] Therefore, an object of the present invention is to 
provide an apparatus and method for detecting a fault of a 
cooling fan capable of determining Whether a cooling fan is 
improperly operated based on a result of comparing a 
current value detected from a negative (—) input terminal of 
a cooling fan With a pre-set upper threshold value and a 
loWer threshold value, Whereby the cooling fan can be 
applied to all products manufactured by various manufac 
turers. 

[0020] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described herein, there is provided an 
apparatus for detecting a fault of a cooling fan including: an 
electronic sWitch connected to a negative (—) poWer input 
terminal of a cooling fan and turning on/off the cooling fan; 
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a current detector connected to the electronic sWitch and 
detecting a current value of the cooling fan; an analog ?lter 
for ?ltering the detected current value; and a controller for 
converting the ?ltered current value into a digital current 
value and determining Whether the cooling fan is improperly 
operated based on the converted digital current value and a 
pre-set upper threshold value and loWer threshold value. 

[0021] To achieve the above object, there is also provided 
a method for detecting a fault of a cooling fan including: 
detecting a current value of a cooling fan and converting it 
into a digital current value; comparing the converted digital 
current value With an upper threshold value; comparing the 
digital current value With a loWer threshold value When the 
converted digital current value is smaller than the upper 
threshold value; and normally driving the cooling fan When 
the converted digital current value is greater than the loWer 
threshold value. 

[0022] The foregoing and other objects, features, aspects 
and advantages of the present invention Will become more 
apparent from the folloWing detailed description of the 
present invention When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate embodiments of the invention and together With 
the description serve to eXplain the principles of the inven 
tion. 

[0024] 
[0025] FIG. 1 shoWs the construction of a cooling fan 
having a function of detecting a fault in accordance With a 
conventional art; 

[0026] FIG. 2 shoWs the construction of an apparatus for 
detecting a fault of a cooling fan in accordance With the 
conventional art; 

In the draWings: 

[0027] FIG. 3 shoWs the construction of an apparatus for 
detecting a fault of a cooling fan in accordance With the 
present invention; and 

[0028] FIG. 4 is a How chart of a method for detecting a 
fault of a cooling fan in accordance With the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] An apparatus and method for detecting a fault of a 
cooling fan capable of determining Whether a cooling fan is 
improperly operated based on a result of comparing a 
current value detected from a negative (—) input terminal of 
a cooling fan With a pre-set upper threshold value and a 
loWer threshold value, Whereby the cooling fan can be 
applied to all products manufactured by various manufac 
turers, in accordance With a preferred embodiment of the 
present invention Will noW be described With reference to 
the accompanying draWings. 

[0030] FIG. 3 shoWs the construction of an apparatus for 
detecting a fault of a cooling fan in accordance With the 
present invention. 
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[0031] As shoWn in FIG. 3, the apparatus for detecting a 
fault of a cooling fan includes: a positive (+) and negative 
(—) poWer input terminal 10 for supplying poWer to a cooling 
fan; a cooling fan 20 for sinking heat generated from a 
semiconductor by the supplied poWer; a freeWheeling diode 
40 for annihilating ?eld current of the cooling fan 20; an 
electronic sWitch 50 connected to the negative (—) poWer 
input terminal and sWitching on/off the cooling fan 20; a 
current detector 60 connected to the electronic sWitch 50 and 
detecting a current value applied to the cooling fan 20; an 
analog ?lter 70 for ?ltering the detected current value; and 
a controller 30 for converting the ?ltered current value into 
a digital current value and determining Whether the cooling 
fan 20 is improperly operated on the basis of the converted 
digital current value and a pre-set upper threshold value and 
loWer threshold value. 

[0032] The controller 30 includes an A/D converter 31 for 
converting the ?ltered current value into a digital current 
value; and a memory 32 for storing the pre-set upper 
threshold value and loWer threshold value. 

[0033] The apparatus for detecting a fault of the cooling 
fan in accordance With the present invention Will noW be 
described in detail. 

[0034] First, When the electronic sWitch 50 is turned on, 
the cooling fan 20 is driven upon receiving a DC current 
through the positive (+) poWer input terminal 11 and the 
negative (—) poWer input terminal 12, and When the elec 
tronic sWitch 50 is turned off, the ?eld current of the cooling 
fan 20 is annihilated by the freeWheeling diode 50 connected 
betWeen the positive (+) poWer input terminal 11 and the 
negative (—) poWer input terminal 12. 

[0035] The current detector 60 is connected to the negative 
(—) poWer input terminal 12, detects a current value applied 
to the cooling fan 20 and outputs the detected current value 
to the analog ?lter 70. 

[0036] The analog ?lter 70 ?lters the received current 
value and then outputs a ?ltered current value. 

[0037] The A/D converter 31 converts the ?ltered current 
value into a digital current value and outputs a converted 
current signal. Then, the controller 30 determines Whether 
the cooling fan 20 is improperly operated based on the 
digital current value. 

[0038] The process of determining Whether the cooling fan 
is improperly operated in accordance With the present inven 
tion Will noW be described With reference to FIG. 4. 

[0039] FIG. 4 is a How chart of a method for detecting a 
fault of the cooling fan in accordance With the present 
invention. 

[0040] As shoWn in FIG. 4, the method for detecting a 
fault of the cooling fan includes: detecting a current value 
applied to a cooling fan and converting it into a digital 
current value (step S41); comparing the converted digital 
current value With an upper threshold value (step S42); 
comparing the digital current value With a loWer threshold 
value When the converted digital current value is smaller 
than the upper threshold value (step S43); and normally 
driving the cooling fan When the converted digital current 
value is greater than the loWer threshold value (step S44). 
Herein, When the converted digital current value is greater 
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than the upper threshold value or smaller than the loWer 
threshold value, a user is informed about the fault of the 
cooling fan (step S45). 

[0041] The method for detecting a fault of the cooling fan 
Will be described in detail as folloWs. 

[0042] First, the A/D converter 31 converts the current 
value that has been ?ltered by the analog ?lter 70 into a 
digital current value and outputs the converted digital cur 
rent value (step S41). Then, the controller 30 determines 
Whether the cooling fan 20 is improperly operated or not 
based on the digital current value and the upper and loWer 
threshold values. 

[0043] The upper and loWer threshold values are previ 
ously set and stored in the memory 32. The upper threshold 
value means a threshold value of a current detected When the 
cooling fan 20 is not properly operated, and the loWer 
threshold value means a threshold value of a current 
detected When the cooling fan 20 is not connected. 

[0044] The controller 30 compares the converted digital 
current value and the upper threshold value (step S42). 
Namely, When the converted digital current value is smaller 
than the upper threshold value, the controller 30 compares 
the digital current value With the loWer threshold value, and 
When the digital current value is greater than the upper 
threshold value, the controller determines that the cooling 
fan 20 is not properly operated and informs the user accord 
ingly (step S45). 
[0045] Thereafter, the controller 30 compares the digital 
current value With the loWer threshold value (step S43). 
When the digital current value is greater than the loWer 
threshold value, the controller 30 determines that the cooing 
fan 20 does not have a problem and normally drives the 
cooling fan 20. MeanWhile, When the converted digital 
current value is smaller than the loWer threshold value, the 
controller 30 determines that the cooling fan 20 is not 
connected and informs the user that the cooling fan 20 is not 
properly operated (step S45). 
[0046] As a result, the controller 30 recogniZes the fault, 
stopping and connection failure of the cooling fan 20 When 
the converted digital current value is greater than the upper 
threshold value or smaller than the loWer threshold value, 
and informs the user accordingly so that the user can take a 
suitable measure for a normal operation of the cooling fan 
20. 

[0047] As so far described, the apparatus and method for 
detecting a fault of a cooling fan in accordance With the 
present invention has the folloWing advantages. 

[0048] That is, for example, a current value detected from 
a negative (—) poWer input terminal of a cooling fan is 
compared With pre-set upper and loWer threshold value, 
based on Which a fault of the cooling fan is determined. 
Thus, a change of a parameter indicating the fault of the 
cooling fan is ?exible, the cooling fan can be applied to 
every product produced by various manufacturers. 

[0049] As the present invention may be embodied in 
several forms Without departing from the spirit or essential 
characteristics thereof, it should also be understood that the 
above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherWise speci 
?ed, but rather should be construed broadly Within its spirit 
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and scope as de?ned in the appended claims, and therefore 
all changes and modi?cations that fall Within the metes and 
bounds of the claims, or equivalence of such metes and 
bounds are therefore intended to be embraced by the 
appended claims. 

What is claimed is: 
1. An apparatus for detecting a fault of a cooling fan 

comprising: 

an electronic sWitch connected to a negative (—) poWer 
input terminal of a cooling fan and turning on/off the 
cooling fan; 

a current detector connected to the electronic sWitch and 
detecting a current value of the cooling fan; 

an analog ?lter for ?ltering the detected current value; and 

a controller for converting the ?ltered current value into 
a digital current value and determining Whether the 
cooling fan is improperly operated based on the con 
verted digital current value and a pre-set upper thresh 
old value and loWer threshold value. 

2. The apparatus of claim 1, further comprising: 

a freeWheeling diode connected betWeen the positive (+) 
poWer input terminal and the negative (—) poWer input 
terminal of the cooling fan and annihilating a ?eld 
current of the cooling fan. 

3. The apparatus of claim 1, Wherein the controller 
includes an A/D converter for converting the ?ltered current 
value into a digital current value. 

4. The apparatus of claim 3, Wherein the controller 
includes a memory for storing the upper and loWer threshold 
values. 

5. The apparatus of claim 4, Wherein the upper threshold 
value is previously set based on current values detected 
When the cooling fan is not operated. 

6. The apparatus of claim 4, Wherein the loWer threshold 
value is previously set based on current values detected 
When the cooling fan is not connected to a poWer source. 

7. A method for detecting a fault of a cooling fan 
comprising: 

detecting a current value applied to a cooling fan and 
converting it into a digital current value; 

comparing the converted digital current value With an 
upper threshold value; 

comparing the digital current value With a loWer threshold 
value When the converted digital current value is 
smaller than the upper threshold value; and 

normally driving the cooling fan When the converted 
digital current value is greater than the loWer threshold 
value. 

8. The method of claim 7, further comprising: 

measuring the upper and loWer threshold values according 
to the cooling fan and storing the measured values. 

9. The method of claim 8, Wherein the upper threshold 
value is previously set based on current values detected 
When the cooling fan is not operated. 
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10. The method of claim 8, wherein the loWer threshold 
value is previously set based on current values detected 
When the cooling fan is not connected to a poWer source. 

11. The method of claim 7, further comprising: 

informing a user that the cooling fan is not properly 
operated When the converted digital current signal is 
greater than the upper threshold value. 
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12. The method of claim 7, further comprising: 

informing a user that the cooling fan is not properly 
operated When the converted digital current signal is 
smaller than the loWer threshold value. 


