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30 Novenber 2006 ‘1 DC BRUSHLESS MOTOR HAVING 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 not3fNovwabet?f86 a

control circuit having an ACto DC converter and a heat detector. The
control circuit can make the notor normally operate in an AC power source
by the AC to DC converter and automatically adjusts rotational speed of the
nmotor-. by the heat detector. 2. Description of Related Art Recently, DC '
brushl ess notors Hmwwssmmmmmmmomm@mng cool i ng
fans particularly in electronic equipnent; Wth a Hall elenent, a
convent i ohdlieldofithe hiventisrcui t i s abl e to detect phase changes of coils
inside the notor so that the control <circuit can provide a suitable signal

to the driver MBetpgesetithiEifitletatestblatSC Pﬁﬁh@ b OSLEVHW%% bt ug&}ﬁ;ﬁt ors

use the DC power source to operate, and

rotation he DC ors. The DC notors
are rot %?e@t i y co 4]&89)&3 %ﬁé"ﬁﬁ&%‘ °“§’3{5 @nseng‘gértei?& comyegerrad a t he
el ectroni,g ne does not keep hi gh heat during operating, so that the
BC. ot o Wﬁ%?r i’h@ﬁo%q SETOHE b 3R ShapoisRermaliopsratednma A pover
shortcom n the present invention tends to provide an inproved DC

“brushl es$° F & thad Crig RC sonvertsr apd avtomativallnadjigatatatioghl gpetdaifend mBtor

af orementi oned problens. The main objective of the invention is to provide
a DC not blfthmheamgeiacwnntrol .circuit to enable use of an AC power source.
‘Anot her objective is that the notor having control ci rcuit has a function

for 2 Description of Related Art
| Recently, DC brushless motors having small sizes are quite popular for driving
coolmg fans partxcularly 1n electronic equipment: W}th a Hall element, a conventlonal
control circuit is able to detect phase changes of coils inside the motor so that the control
~cireuit can prowde a suitable signal to the driver IC to continuoiisly 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 dlrectly connected to an AC power source to operate.
_ Bes1des the electromc equipment does not keep hlgh heat during operating, so that the DC
; ‘motors do not keep rotatmg to consume power. '
To overcome the shortcomings, the present inventien tends t; provide an improved
DC brushless motor having a control circuit to mitigate.and obviate the aforementioned

- problems. ' o

1
-

The main ObjeCthG of the invention is to prov1de aDC motor havmg a control
o ACII'CUlt to enable use of an AC power source. :
Another objecnve is that the motor havmg control ClI‘Clllt has a function for

automatlcally adjustmg rotational speed of the motor accordmg the temperature change i




automatically adjusting rotational speed of the notor according the

t enper at ure change 30 Novenber 2006 2 around the notor. Another objective
is that the nmotor having the control circuit has a functi3¥Né¢wmbgROput
rotational speed of the notor. Another objective is that the notor having
the control circuit has a function to output |acked rotor signal of rotor
of the notor when the rotor is interruptZ2ed abnormally to rotate. O her

obj ecti ves, - advant ages and novel features of the invention will becone nore
appar ent drowmd theendtel.| owi ng det ai |l ed descripti on when taken in conjunction
w th the -acconpanying drawings. In the drawings;-Fig. 1 is a block diagram

of a control C'z"m%ﬂietr 0 ecfivils RAURE hERG W%tﬂe%oﬁ&gf)#lg%nﬁgaﬁt Y*?Bflr}&t htegw t f 6r

pr esent i nventi on; Flg 21s aclirc lagram o

a DC bru ordance with-thepresent invention. A DC .
%ﬂhﬁ.}? ﬁﬁ&ﬂzﬁsbg%c%gﬁﬁ g " circuit

br ushl ess as a H% %t or with two coils and a control

} connected to,th cQils. With reference to Fi the control circuit
(10) conpri sesty &’(?FV\E@FHY@SMFM Hlommav@lgethéﬁpn(l'glzalrculihaeaﬁmt&toactbor (13)

and an AC to DC converter (14). Referring to Fig. 2, the driver 1C (11)-
_conpr i segutputiacked rejorsignaknfirotor ofitheanotpi Fisn thenotords inesttupied Btormalyidal s
(0.1, 02), a tenperature control input termnals (TG, two voltage 1nput

t erm nal sotdtdCC, GND), a frequency generator output terminal (FG, and a
~rotor detector output termnal (RD). The two current output termnals (01,
02)  are . connegheslobjecting, dd¥antaged shdldovki fehfikes of the invention will become more

ey apparent from the féliowing detailed description when taken in conjunctidn with the

' Lac_éompanying drawings.

Fig. 1 is a block diagram of a control circuit of a DC brushless motor in accordance
- with the present invention; and

Fig.2isa c?réu-it diagram of a control circuit for a DC brushless motor in

accordance with the present invention.
A DC brushless motor has a rotor, a stator with two qoilé and a control circuit
. connected to the two coils. With reference to Fig. 1, the contro] circuit (10) comprises a
L - ‘ ‘ . ¥
driver IC (11), a Hall element (12), a heat detector (13) and an-AC to DC converter (14).
z

Referring to Fig. 2, the driver IC (11) comprises a Hall signal input terminal (HIN),

" two cment output terminals (01, 02), a témperature control input terminals (TC), two

voltage input terminals (VCC, GND), a frequency generator dutput termiﬁal (FG),and a

 rotor detector output terminal (RD). The two current output terminals (01, O2) are

4
s

e __l_.connected to the two coils (L1, L2).
The Hall clement (12) has one output tennmal connected to thc Hall si gnal mput " "

S terrmnal (HIN) of the dnver IC ( 1 1) and two voltage mput termmals The Hall element (12) _':




The Hall el enent (-12) has one output-terminal connected to the Hall signal
input termnal (HN) of the driver IC (11) and two vol tage i nput
termnals. The Hall element (12) 30 Novenber 2006 3 det eghg,RhBS8o61anges
in the two coils (L 1, L2) of the notor (not shown) and then outputs a
Hal | signal to the driver 1C (11). The heat detector (13) is connected to
~the tenperature control input termnal (TC) of the driver 1C (11). The
heat detector (13) can. detect tenperature3change around the . notor and then -
outputs an el ectronic signal having nultiple anplitudes of voltage to the
driver |C detadts plisse chewges detheatorco(ls 81, 12)df tiano®s (£ shm) Moﬁ@u%
converter (14) has two AC power input termnals and two DC ™ power output
t erm nal s. Hieighél &)th@igqultl?r (14) is connected to the two vol tage
input - termnals (VCC, G\D) o he driver 1C (11), two vol tage i nput

termnals of th ‘ 2 d.the t ils.(Li,..L2). The ACto
be converter (1ApetentdfedSERD s dhp8eats o bR edhig coelisRlsermpa TG

power to a awer. herefqre the AC to DC_converter (14). provides the

DC power t8 %g“ rll;(;"e&qfcﬁ(e%ﬁt é‘#ﬁ‘é‘ﬂ—@lﬁ cap defgelfempemturg changearotmdtieoi | s
(L1, L2). The coils (LI, L2) are connected to"the AC to DC converter (14).
The AC t o TBRIOE 8R4 enoutguisyn elepivenic signathaxing owitiple anpliendsE of oRAge BQhs hat
. the -driver IC (11), the Hall elenent (12) and the coils (LI, L2) are able
~ to oper at @river Ke(11). TheThext dteotor (16) iratthermwdstdh (Rle present invention can be
connected directly to the AC power source. The resistance of thernoster

(R changes accUheiatgioth SR A B . ‘ t nost er
e rATRRTTLY T GRACHovZr ikt 1A phd g DY |

changes according to tenperature, t'oo. There ‘ C (11
has recei wadel NRaRgedIsY the thermster -ﬁ)??t e driver 1C (11)
~adj ﬁs; s ?Sh‘e “out Et‘ cuir?lg-lesh?h‘% %?’?ttoﬁﬁectco EOT K@(‘?_c?n,ngﬁ to g}?et?”@f‘&%ég‘? nput
rot af; ! Onakerﬁfﬁﬁazﬁsq (Q&CE ; (;to t{m Idls’ivei‘ IC (11),two voltage input terminals of the I—iall

elerpent ( 125 and the ﬁyo cqils (L1 , L2). The AC to DC converter (14) is connected to the
f.,.‘ AC powef séurce to convert the AC pb_wer fo a DC power. Ther;fo;e the AC to. DC
~ converter (14) provides tile DC power to ihe; driver IC (11), the Hall element (12) and the
h Wwo coils ;(LI.? L2). The coils (L1, 1.2) are connected to the AC to DC converter (14). |
" The ACtoDC converter (14) converts the AC_ powler to the DC power, so that the
driver IC (11), fhe Hall 'élément (12) and the ¢oils (L1, 1.2) ar;a e;bIe to operate nofmalljr.
' 'Thereforg the motor with the present invention can be connected directly to the AC power
source. | | )
The ‘resi_stance of thermoster (R) ‘changes acc_(_)_r.ding the fempefauue, sothata -
_ -Yoltage of the therﬁbstgr changes accof&ing to tempc;rature, too. Therefore, after the 'dxix.rer
- IC (11) has received the changed voltage of the.-:thermoster R), thé driver IC (11) adjus-ts _
_'the output current for the two coils (L1, L2). Therefore, rofa&onal gpéed'of the motor is
controlled by the thermoster (R). Thus, the motor has lower power éoﬁéﬁmption_during. 7
- rotation than other motoré. - - :

, 'I‘he driver ,IC (11) has the ﬁ*equency generator output terminal (FG), thus the | o




controlled by the thernoster (R). Thus, the notor has | ower power
consunption during rotation than other notors. The driver IC (11) has the
frequency generator output terminal (FG, thus the 30 NoveneVemd@OHos 4
rotational speed of the notor is detected easily fromthe frequency
generator output termnal (FG. Besides, the driver IC (11) has the rot or
detector output termnal (RD) to outputy a | ocked rotor signal from

detecti ng whet her the rotor (not shovvn) of the mptor is |ocked by an out er

force durj f ntrol circuit designer is
hl o to (ToicRBrRE BFl '&é‘ggtﬁ%ﬁ °t?de? Xiﬁ@?ﬁcﬁ ‘1%9}1%831%%@0819?@8? IC (11)
to repair,_the o] S|Iy The control circuit for DC brushless notor in .
accor dan(,tﬁmmlf‘lrﬁ‘ﬁ? ﬁﬁﬁ’lggse the dygrdfi(il bhhasdhe snesdetestecentputisrminet RBPhis AC

power source, but also has other functions, such as autonmatic adjusting

r ot at i ondlutmiiedeackedupioutsignal oot @teajmglwlmmbﬁdhamiod@toes]mm@ of thé gidesris t he

rotor of the notor rotates nornmally. It is to be understood, however, that =

even t hougdketlyemasitercioaseadiiritg GerationdTdhe AAMATHAGAEe 0bnitdiRLR ﬁ@ﬁ%ner is .

i nvention have been set forth in the foregoing description, together wt h -
"details |sclo ure is
il1lust ra'(ta F{/etethﬁﬁ%éﬁg%gﬁ fﬂﬁg‘é@%@%ﬁgﬁ%ﬁ@ W %Q&els(%@? g‘H""y W Matters .
of shape,, r wi.ithin the pgrinc s of the _
i nvent i on cﬁblz%ﬁﬂy;m% &él?gt%g &Bm‘ Q@ﬁ“ L%’S?Sﬂ%orﬂil&ﬁ‘&mﬁ %ﬁ‘ﬁ@ﬁ?ﬁ?@t of the
terns in. V\:hl he@ﬁ%gnd d cI a| ms are. expressed. 30 Novenber 2006 5
‘Qains OVeR IBtnB*r selygemecidls A ROYtopTae, bRtalin kas atbanfinetions, a

rotor, a stator wth two coils and a control circuit, wherein the control
circuit BeshmAsiankmatic adjusting rotational speed, outputting rotatlonal speed and detectmg

-whether the rotor of the motor rotates normally.
It is to be understood, howe\;ér, that even tﬁdugh numerous characteristics and
'. advantages of the present invention have been set forth in the forégoing 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 shapé, size,
- and arrangement of parts wﬁthin the principles of the invention to the full extént indicated

. 'bythe broad general meaning of the terms in which the appended claims are expressed.




a driver 1C having a Hall signal input termnal, a tenperature control

I nput termnal, two voltage input termnals and two current out put
termnals respectively connected to the two coils to conjgNbveRpaabs on of
the coils; a Hall elenent connected t the Hall signal input termnal to
detect phase change in the two coils and then output a signal, wherein the
Hal | el enment has two voltage input termnals; a heat detector connected to
the tenperature control input termnal to detect the tenperature change
around t lpmimt or; an AC to DC converter connected to the two vol tage i nput
termnals of the driver IC the two voltage input termnals of the Hall

el enent, jand N[mbmghrées Hﬁ)tdr%avi‘ﬁ?%v&rnﬁolad}cﬁipcBﬁ‘fﬁﬁém?%Lfob? Qafr DC pover,
wherein he DC Eower rovid he driver e errent and two

coils to"8psra @Iswpwqwob%@ugmrefname eanirol iUl icoanEsesspeed of the not or
depends on t hg dReatICHRIRGORall anaT"h%u%rrﬁanﬁQ't@rﬁﬁer’&Rﬁré’Eorﬁ%lﬁ1| gt med in claim

1, V\/nerel n the driver | Cfurther onprises a frequency generator out put

t-erni nal %’%hﬁ%@'@@%n%ﬁ%{m'w WO uFent eHip @ terminalTmspertivelyushl ess

not or - ascéinicdo tHe thodiolR B coMier GidhatioRef e das: | C further conprises a
rotor detector out&ut termnal to outgut a si naI caused t9 detect whether

‘the rotor rotafidlelement cernasieddatie Halbsigral inpu tﬂﬁ@”@UOtﬁqmﬁpb%@ notor as
claimed &hangkan fhedwo Wby dthERBUIPERS sBAICRh&EIN the MallleRfidAt REStwo

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 and such that the
rotational speed of the motor depends on the heat detector.

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 tg detect
whether the rotor rotate is locked by outer force.

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




