-. e3e! XWWIWKj r X6 XTX DC BRUSHLESS MOTOR HAYI NG A CONTROL CIRCUIT 1. Field
of the Invention The present invention relates to a DC brushl ess notor
having'a control circuit, and nore particularly to a notor that has a

control circuit having an ACto DC converter and a heat d
control circuit can nmake the notor normally operate in an ’Imwwmm rce
by the AC to DC converter and automatical |y adjusts rotationa
notor by the heat detector. 2. Description of Related Art Rec
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rotational speed when the DC power inputs to the DC nmotors. The DC notors
are not dhoeqiarticulany éxa exbtomthathhas@ qeotwel cisout yingarm ALl tatlRC cBawirtteand ahe
el ectroni c equi pnent does not keep high heat during operating, so that the
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t enper at &Eb hg‘?lﬁt?adﬁrtthe not or. Anot her objective is tha§9lft9he not or
havi ng the control circuit has a function to_output rotational eed of the
not or. Anot her Repgribt Dieb n@hkn%\mc’tqiéhmtlgﬁmﬁu\ﬂmgatem;u@mpbrf g has a
function to output |acked rotor signal of rotor of the notor when the rotor
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features of the invention will becone nore apparent fromthe foll ow ng
det ai | ed caatrer difruitds ablead detdcephdse chajed D€ toildingide hhé hdt@aoahiahy togrol

drawings. Fig. 1 is a block diagramof a control circuit of a DC brushless
not or i N cAeHRcAIRPESVide a suitable signal to the driver IC to continuously drive the motor. The
DC brushless motors use the DC power source to operate, and the DC motors only keep
fixed rotational speed when the DC power inputs to the DC motors.
The DC motors are not directly connected to an AC power source to operate.
Besides, the electronic equipment does not keep high heat during operating, so that the DC
motors do not keep rotating to consume power.
To overcome the shortcomings, the present invention tends to provide an improved
DC brushless motor having a control circuit to mitigate and obviate the aforementioned
problems.
The main objective of the invention is to provide a DC motor having a control
circuit to enable use of an AC power source.

Another objective is that the motor having control circuit has a function for

automatically adjusting rotational speed of the motor according the temperature change



with the present invention; and Fig. 2 is a circuit diagramof a control
circuit for a DC brushless notor in accordance with the present invention.
A DC brushl ess notor has a rotor, a stator with two coils and a control
circuit connected to the two coils. Wth reference to Fig. 1, the control
circuit (10) conprises a driver IC ( 11 ), a Hall elenment ( 12), a heat
detector ( 13 ) and an ACto D C convertgr ( 14). Referring to Fig. 2, the
driver 1C( 11 ) conprises a Hall signal input termnal (H I~ two current
output term n(?{l% 01, p2), a tenperature control input termnals (TC, two
vol t age i#pHR APOG!S (VCC, G\D), a frequency generator output term nal
(FG, and a rotor detector output termpal, (RD). The two current output
term nal s (D1, “omfherabjectivedethatithegnetee havipg dls ¢antral circpip has gfunctignto

el ement ( 12) has one output term nal connected to the Hall signal input
term nal dugpitrottiontlespded vEthelmiotor.11 ) and two vol tage input terninals. The
Hal | elenment ( 12) det ects phase changes in the two coils (L 1, L2) of

the notor (not Asfodvdtlobpdttive REthaOtheRhétor Baviag khesd it cirbuit Ags Afinégon t& ( 11
). The heat detector (13) is connected to the tenperature control input
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t enper at ure change around the notor and then outputs an e I“‘gnal
having multiple anplitudes of voltage to the driver 1C (11). The heat
detector '8 is a thernoster (R). The AC to DC converter (14) has two AC
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to the AC power source to convert the AC power to a DC power. Therefore the
AC t 0 DCaccoompartyéng (ralvihgpr ovi des the DC power to the driver IC ( 11 ), the
Hal | element ( 12) and the two coils (L 1, L2). The coils (L 1, L2) are
connect eqp ki dfAif¥s;t 0 DC converter ( 14). The AC to DC converter ( 14)
converts the AC power to the DC power, so that the driver I1C ( 11 ), the
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Therefore the rw present 1 nvention can connecte Irectly to

the AC p [ . The.resi gt ance of thernoster (R) changes according the
t enper at &ﬁ&th%%'i‘ﬁ%ﬁ%mge@%ﬂ,gaé of the thernoster changes according to

tenperature, tgo. . Therefore, after, the dri.ver |C as received the
changed vol t agEi®of 1§ F\@‘WW&E‘W@&‘BPQ&??“&?@’W#d%?hé%fl)sﬁl%sﬁ mé’g?rdgts t he
output current for _the two coils (L 1, L2). Therefore, rotational speed of
t he not orcardennstwith thecpresent iventieRnost er (R). Thus, the notor has | ower

power consunption during rotation than other notors..
A DC brushless motor has a rotor, a stator with two coils and a control circuit

connected to the two coils. With reference to Fig. 1, the control circuit (10) comprises a
driver IC (11), a Hall element (12), a heat detector (13) and an AC to DC converter (14).

Referring to Fig. 2, the driver IC (11) comprises a Hall signal input terminal (HIN),
two current output terminals (O1, Q2), a temperature control input terminals (TC), two
voltage input terminals (VCC, GND), a frequency generator output terminal (FG), and a
rotor detector output terminal (RD). The two current output terminals (O1, O2) are
connected to the two coils (L1, L2).

The Hall element (12) has one output terminal connected to the Hall signal input

terminal (HIN) of the driver IC (11) and two voltage input terminals. The Hall element (12)



The driver 1C ( 11 ) has the frequency generator output termnal (FG, thus
t he rotational speed of the notor is detected easily fromthe frequency
generator output termnal (FG. Besides, the driver IC( 11 ) has the rotor
detector output termnal (RD) to output a | ocked rotor signal from
detecting whether the rotor (not shown) of the notor is |ocked by an outer
force during operation of the rotor. Thug, the control circuit designer is
able to further use the two output termnals (FG RD) of the driver I1C ( 11
) to repair the notor easily. The control circuit for brushl ess notor in
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r ot at i onallald pigoal todhe duver Kg(¥lot at i onal speed and detecting whether the
rotor of the nmotor rotates normally. It is to be understood, however, that
even though numedicat ddtectac(Is)iistdmecteddo dibvanipag@sre @bnirbEinpteRahinal (TC)
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wherein the driver 1C further conprises a frequenc %enerator out put
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as claimed in claim2, wherein the driver 1C further
The AC to DC converter (14) converts the AC power to the DC power, so that the

driver IC (11), the Hall element (12) and the coils (L1, L2) are able to operate normally.
Therefore the motor with the present invention can be connected directly to the AC power
source.

The resistance of thermoster (R) changes according the temperature, so that a
voltage of the thermoster changes according to temperature, too. Therefore, after the driver
IC (11) has received the changed voltage of the thermoster (R), the driver IC (11) adjusts
the output current for the two coils (L1, L2). Therefore, rotational speed of the motor is
controlled by the thermoster (R). Thus, the motor has lower power consumption during
rotation than other motors.

The driver IC (11) has the frequency generator output terminal (FG), thus the



conprises a rotor detector output termnal to output a signal caused to
detect whether the rotor rotate is | ocked by outer force. 4. The DC

brushl ess nmotor as clained in claim?2, wherein the heat detector is a
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invention not only directly connects the AC power source, but also has other functions,

such as automatic adjusting rotational speed, outputting rotational speed and detecting
whether the rotor of the motor rotates normally.

It is to be understood, however, that even though numerous characteristics and
advantages of the present invention have been set forth in the foregoing description,
together with details of the structure and function of the invention, the disclosure is
illustrative only, and changes may be made in detail, especially in matters of shape, size,
and arrangement of parts within the principles of the invention to the full extent indicated

by the broad general meaning of the terms in which the appended claims are expressed.
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terminal, two voltage input terminals and two current output terminals respectively
connected to the two coils to control operation of the coils;

a Hall element connected to the Hall signal input terminal to detect phaée change in
the two coils and then output a signal, wherein the Hall element has two voltage input
terminals;

a heat detector connected to the temperature control input terminal to detect the
temperature change around the motor;

an AC to DC converter connected to the two voltage input terminals of the driver
IC, the two voltage input terminals of the Hall element, and the two coils to convert an AC
power source to a DC power, wherein the DC power is provided to the driver IC, the Hall
element and two coils to operate normally.

2. The DC brushless motor as claimed in claim 1, wherein the driver IC further
comprises a frequency generator output terminal to output rotational speed of the motor.

3. The DC brushless motor as claimed in claim 2, wherein the driver IC further
comprises a rotor detector output terminal to output a signal caused to detect whether the
rotor rotate is locked by outer force.

4. The DC brushless motor as claimed in claim 2, wherein the heat detector is a

thermoster.



