1 SERVO MOTOR CONTROL SYSTEM AND METHOD OF AUTO- DETECTI ON OF TYPES OF SERVO
MOTORS Field of the Invention [0001] The present invention generally
relates to servo notor control systens, and nore particularly to a servo
notor control systemw th an auto-detect circuit and a nethod of

aut o-detection of the types of servo mok or s. Background of the Invention

[ 0002] Robots are commonly used in autonmation, production and assenbly
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ef ficiency, conpactness, cost effectiveness and speed. [0003] DC notors
convert electrical energy into nmechanical energy. DC brushed notors
contain internal brushes for coffieldaf thenllnvéhtign have a positive term nal and
a negative term nal through which external power is supplied. They are
usual ly fitted wt encoders for cl OSﬁd-| oop, position feedback. FIG 1
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Each DC brushless nmotor is a 3-phase system Where power is supplied
t hrough 80 astogonaliine ﬂqxibrgllty, power, efficiency, compactness, cost effectiveness and speed.

[0003] DC motors convert electrical energy into mechanical energy. DC brushed
motors contain internal brushes for commutation. They have a positive terminal and a
negative terminal through which external power is supplied. They are usually fitted with
encoders for closed-loop position feedback. FIG 1 shows a functional block diagram of a
conventional DC brushed motor control system. The control system 1 comprises a control
means 2, a driver circuit 3 with a pulse width modulation (PWM) generator 4 and a power
amplifier 5, a DC brushed motor with encoder feedback 6, and a position decoder 7. With
a defined motor type, the control means 2 supplies commanding signals to the driver
circuit 3 and modifies its commanding signals according to the feedback signals from the
position decoder 7. The driver circuit 3 generates the voltage supply of PWM in response
to the commanding signals and amplifies the voltage supply before it is applied to the DC
brushed motor. The position decoder 7 will feedback to the control means to stop the
motor when it detects that the motor has reached its predetermined position. It is to be
noted that the power source is not shown.

[0004] DC brushless motors do not contain brushes for commutation. Each DC
brushless motor is a 3-phase system where power is supplied through 3 terminals. They
are usually fitted with 3-phase Hall Effect sensors for rotor position feedback. FIG 2

shows a functional block diagram of a conventional DC brushless motor control system.



are usually fitted wth 3-phase Hall Effect sensors for rotor position
feedback. FIG 2 shows a functional block diagram of a conventional DC
brushl ess nmotor control system 2 The control system 10 conprises a contro
means 11, a driver circuit 12 with a 3-phase PWJ generator 13 and a power
anplifier 14, a DC brushl ess notor 15, 2Zand a position decoder 16. As
evident fromFIG 2, the operation of the DC brushless notor is simlar to
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Here, t haligsre?sst 2% arienc\éga tlie %? d?i%%rjgsﬁ&%sl‘ughre]icl Sancri] %?Ssh?e%s motors are also available.
For example, Performance Motion Devices provides such chipsets.
[0007] Although these commercial chipsets are capable of driving. different types
of motors, users are still required to define the type of motors they are controlling through‘
software. Defining the type of motors wrongly may damage the motors. Moreover, if a
motor is replaced by another type, users would need to modify the software.
[0008] Therefore, there is a need to have a servo motor control system that
automatically detects the type of motor that is electrically connected to a hybrid driver,
resulting in elimination of the need that a user has to define the type of motor to be driven
or make changes in the software. Here, the present invention satisfies this need by
providing a servo motor control system that comprises an auto-detect circuit that uses the
available signal lines from the brushed and brushless motors to detect the type of DC
motors attached. In addition, the present invention provides a method of auto-detecting the

type of servo motors connected.

Summary of the Invention




providing a servo notor control systemthat conprises an auto-detect
circuit that uses the available signal lines fromthe brushed and

brushl ess notors to detect the type of DC notors attached. In addition,
the present invention provides a nmethod of auto-detecting the type of
servo notors connected. Summary of the3d nvention 3 [0009] In one aspect of
the present invention, there is provided an auto-detection nodule that can
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[0010] In another aspect of the present invention, there is provided a servo motor
control system that comprises a hybrid commutation control being capable of driving
either a DC brushed servo motor or a DC brushless servo motor; and an auto-detection
module electronically connected with the hybrid commutation control. In one embodiment
of the servo motor control system, the auto-detection module comprises an electronic
signal receiving means for receiving connection status signals when either the DC brushed
motor or the DC brushless motor is connected to the hybrid commutation control; and an
electronic digital circuit receiving the connection status signals from the electronic signal
receiving means and confirming the type of the connected motor; thereby the auto-
detection module sends a switch signal to the hybrid commutation control so that its
driving mode is matching with the type of the connected motor. In another embodiment of
the servo motor control system, the electronic signal receiving means comprises three pins
with internal pull-ups so that each pin will give a “1” for unconnected; and wherein the
three pins can only connect with the three Hall Effect sensors of a brushless motor. In one

further embodiment of the servo motor control system, the electronic digital circuit




signal receiving neans for receiving connection status signals when either
the DC brushed notor or the DC brushless notor is connected to the hybrid
comut ation control; and an electronic digital circuit receiving the
connection status signals fromthe electronic signal receiving neans and
confirmng the type of the connected ntor; thereby the auto- detection
nodul e sends a switch signal to the hybrid conmutation control so that its
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comut at ic&ﬁrolggégrgﬂkwaccordi ngly. [0013] In yet another aspect of the
present invention, ere is provided a nethod of auto-detection of the
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control using the auto-detection module of Claim 1, wherein the hybrid commutation
control is capable of driving either a DC brushed motor or a DC brushless motor. In one
embodiment, the method comprises the following operations: receiving electronic signals
indicating whether the Hall Effect sensors are present; and confirming the type of the
connected motor; wherein, if there is no presence of Hall Effect sensors, the connected
motor is a brushed motor; and wherein, if there is presence of any Hall Effect sensors, the
connected motor is a brushless motor.
[0014] The objectives and advantages of the invention will become apparent from
the following detailed description of preferred embodiments thereof in connection with the

accompanying drawings.

Brief Description of the Drawings

[0015] Preferred embodiments according to the present invention will now be
described with reference to the Figures, in which like reference numerals denote like

elements.



control is capable of driving either a DC brushed nmotor or a DC brushl ess
notor. In one enbodinent, the nethod conprises the follow ng operations:
receiving electronic signals indicating whether the Hall Effect sensors
are present; and confirmng the type of the connected notor; wherein, if
there is no presence of Hall Effect sefsors, the connected notor is a

brushed notor; and wherein, if there is presence of any Hall Effect
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one enbodi e Bventi on. [0020] FIG 5 shows an exenpl ary

functi ongdo2tyl ock dFaGrsashds amex&@m%cmbﬁénm G AhgadSbEMel debHs bl NY
t he auto-detection and control of a brushed nmobtor in accordance with

one enbo8PHENL sygtent Hustiaging rthe jagteedeteetion pod2ojtrel o 6 36 dwestend mxtomphar y

the. aut o oreles o A0 BBl P H R BB iBES ot or” i n accor dance wth

one enboftioeygnt of Fhe cpstesendn exengilbdyofunctional block diagram of the servo motor
control system illustrating the auto-detection and control of a DC brushless motor in
accordance with one embodiment of the present invention.
[0022] FIG 7 is a flowchart of the operation of the auto-detection of the type of
motors connected to the hybrid commutation control in accordance with one embodiment

of the present invention.

Detailed Description of the Invention

[0023] The present invention may be understood more readily by reference to the
following detailed description of certain embodiments of the invention.

[0024] Throughout this application, where publications are referenced, the
disclosures of these publications are hereby incorporated by reference, in their entireties,
into this application in order to more fully describe the state of art to Which this invention
pertains.

[0025] In one aspect of the present invention, there is provided a servo motor
control system that has the “plug-and-play” feature for controlling either a DC brushed or
brushless motor without human intervention. FIG 3 shows a functional block diagram of
the servo motor control system in accordance with one embodiment of the present
invention. The servo motor control system 30 comprises a controller 31, a hybrid
commutation control 32, a power amplifier 33, a DC brushed/brushless motor 34, an auto-

detection 35, and a position decoder 36. It is to be noted that many components and




[0022] FIG7 is a flowhart of the operation of the auto-detection of the
type of nmptors connected to the hybrid comutation control in accordance
with one enbodinent of the present invention. Detailed Description of the
I nvention [0023] The present invention nay be understood nore readily by
reference to the followi ng detailed d&scription of certain enbodi ment s of
the invention. [0024] Throughout this application, where publications are
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32 conpriggsetay fheSEAP HEmChEF  haddd@MdtPon Devices (55 Old Bedford Road
Lincoln, MA 01773, USA). The power amplifier 33 outputs its electronic signals in three
phases. A suitable amplifier is known to those skilled in the art. L6234 from
STMicroelectronics is one available commercial amplifier (39, Chemin du Champ des
Filles C. P. 21 CHI1228 Plan-Les-Ouates GENEVA, Switzerland). The DC
brushed/brushless motors are also well known to those in the art. Upon receiving of the
commanding signals from the controller 31, the hybrid commutation control 32 will supply
the electronic signals via the power amplifier to the attached motor according to the motor
type.
[0028] The auto-detection module 35 detects automatically the type of the motor
that is electrically connected to the driver of the servo motor control system when the
control system is turned on or when the connected motor is changed. The details of the
auto-detection will be provided hereinafter. The auto-detection module 35 will notify the
hybrid commutation control 32 to the detected motor type so that the hybrid commutation
control 32 will have the correct driver circuit for the connected motor.
[0029] The auto-detection module 35 comprises three pins H1, H2, and H3
receiving feedback signals from the connected motors. For a DC brushless motor, the pins

are connected to the three Hall Effect sensors. When a DC servo brushed motor is



capabl e of supplying electronic signals to drive either a DC brushed notor
or a DC brushless notor. As discussed above, such a hybrid control chipset
is available. Therefore, there are no details needed herein. One avail able
commercial hybrid control chipset is MC2840 from Perfornmance Mtion
Devi ces (55 A d Bedford Road Lincoln, ™A 01773, USA). The power anplifier
33 outputs its electronic signals in three phases. A suitable anplifier is
known t o dohfsieds khd I ard vnlenriticted. LERSH 1T TManS T4 iRedre desigRéd o haveone
avai l abl e commercial anplifier (39, Chenmin du Chanp des Filles C. P. 21
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comandi &g“g gnal s Iﬁgﬁ}ﬂﬁﬁ%} 1818{5)? ?gz‘?qngf&tg{’?h%%éfehéjgé)sjigl&)ﬁec %&aﬁ? P%{r}llaﬁzgar?t r ol
32 will supplty tht ecebastat@any dnsargdltine/i Aablba o rlisangll tHel @issibR ihper
attached notor accordijng to the notor - type. [0028] The auto-detection
modul e 3PCHBYREqNS fa1 2 BERIREsANPYr-t he type of the motor that is electrically
connect e t he driugr he, when the control
system i gm{?’(g]r ned Or? agfr% 1\i\/ﬁfteor?gltB ﬁgﬁ%ﬁ%g@?%@én%f?ﬂ% Bﬁighl%%%hgﬂé%. The details of
the auto-detection will be provided hereinafter. The auto-detection nodul e
35 will notify thddlhybHRd ¢®frutjati on control 32 to the detected notor
type so that the |[hybrigdocommtatijon control 32 will have the correct
driver circuit fqgrgthel gonnggted|notor. [0029] The auto-detection nodul e 35
conprises three pgigis H{ H2jjand|H3 receiving feedback signals fromthe
connect ed not ors.—Fot oom pttstithess notor, the pins are connected to the
three Hall Effect—sensers—When—a DC servo brushed nmotor is 7 connected,
the pins are unc dnected Thé H , H2, and H3 pins are designed to have .
internal pul | -ups.l ck thePr logicis " 1" if left unconnected. [0030]
If a brushless notor is connected, there are 6 possi ble pernmutations that
can occlf%3%o t he thp dsughiedsnefor anygonnestedntlofH2 ané HTats keft uiponoeetéd.st s
all the i i t.i.ons .for brushl ess tor. [0031] .Table 1.
Possi bl eﬁﬁg%u‘?hgael%%%? ipgﬁéﬂ%?’ y @?dgﬁg%«l&u{lﬁp& Erelore, as summarized in

Table 2, the only permutation possible for a brushed motor is H1=H2=H3=1.

[0033] Table 2. Possible input permutations for a brushed motor

H1 H2 H3
1 1 1

[0034] Comparing the two tables, it can be easily noted that there are differences in
the possible permutations. Hence an auto-detection circuit to differentiate the two types of
motors can be readily designed. An exemplary auto-detection circuit is shown in FIG 4.
Since the case where H1=H2=H3=1 can only occur for a brushed motor, this circuit is
designed to detect this case. A NAND gate accepts the 3 inputs H1, H2 and H3. The
output of this three-input NAND gate will be “0” only if all the 3 inputs are “1”. The
output of this three-input NAND gate passes through a three-stage digital latch. The 3-
stage digital latch is necessary to detect the case where H1=H2=H3=1. The latch will
subsequently send the result of the type of motor connected on SEL pin. The resulting
logic on the SEL pin is used to switch between single phase (for DC brushed motors) and
three phase control (for DC brushless motors).

[0035] The position decoder 36 comprises an electronic circuit that is capable of

detecting the positions of the connected motor, either a DC brushed or brushless one. One




HLH2H3 001 010 011 100 101 110 [0032] If a brushed notor is connected, H
H2 and H3 are left unconnected. These wll always be pulled high by the
internal pull-ups. Therefore, as summarized in Table 2, the only
pernutation possible for a brushed notor is H =H2=H3=1. [0033] Table 2.
Possi bl e i nput pernutations for a brusled motor | HL I H2 1 H3 Li 1111
[ 0034] Conparing the two tables, it can be easily noted that there are

di f f er engash icomnidieiallg s@ialibblepetdtulat is HETC-EIME fidth HtvAelepLEhIdOBOVON CUI t
to differentiate the y notors can be readily designed. An

f
exenpl ar ﬁ%t’%—%’@?g@@ﬁtogﬁtéi(f/gai‘fo“i'blgsﬁﬂéwq)-i n FIG 4. Since the case v\/ne(rjet
SN . . it i gned to
e, o0 G Yo TSt D AR b

detect this case. e accepts _ _
out put ofdidghirs of kreeservonmotor NANELIgg s mnillubtrdidg 'the agB!détdctiomlahd th@rdd of aput s
are "1" put of this three-input NAND gate passes through a

oI ) d
t hr ee- st 99(2%5}%58% Motpraincapcondaace withy opsecrbedimant phtherpresent daveatian.y Tthéh
detect t —LP=H3=1 i | _the
osul t ot eRas Sohih It FIEr imilal it She el i FIGLDSEINERH nk BERGIEI®
t he SEL differemcens&uFi® Ssthiethybridepweertatiomgingrop 2 sthe afitordd¥stion wsduait 3@t or s)

docoder 36 B ARG aeter b Ermuie A b thaths DCbalanp: ettt ng

t he posi b%;%at%-d%ﬂé@ti(ﬁ%@@@i% iRt He thiﬁetﬂﬁ% HE 15 RaYshed nve Pldsihligss one.

One 8 such commercially available exanple is HCTC- 2020 from Hewett Packard

(3000 of “1”. Then the auto-detection module 35 switches the hybrid commutation control 32
into a driving mode for a brushed motor. As seen from FIG 5, the Phase C control is open;
the three pins are open; the position decoder uses the Encoder Channel A&B to provide
feedback signals to the Controller. »

[0037] Now referring to FIG 6, there is provided an exemplary functional block
diagram of the servo motor control system illustrating the auto-detection and control of a
DC brushless motor in accordance with one embodiment of the present invention. The
functional blocks in FIG 6 are identical to the ones shown in FIG 5. FIG 6 shows that
when a DC brushless motor is detected by the connections between the pins and Hall
Effect sensors, the hybrid commutation control is switched to the three-phase output, and
the position decoder uses channel A and B signals to provide feedback signals to the
controller. It is, however, possible to design a position decoder to read in the Hall Effect
sensors as feedback to the controller.

[0038] Now referring to FIG 7, there is provided a flowchart showing the main
steps of the auto-detection module operation in accordance with one embodiment of the
present invention. The operation 70 automatically starts when the motor is electrically
connected 71 to the driver. Then the auto-detection module receives input signals from the
three pins H1, H2, and H3 72. Then, the NAND gate outputs 73 1 or 0 depending on
inputs of the pins H1, H2, and H3. The type of motor connected is confirmed by 3-stage
digital latch 74. Then, SEL pin=0 or 1 differentiates brushed or brushless motors. Finally,
the auto-detection module sending switch signals to the hybrid commutation control;
thereby the driving mode within the hybrid commutation control matches the type of the

motor connected.




Hanover Street, Palo Alto, CA 94304-1185 USA). [0036] Now referring to FIG
5, there is provided an exenplary functional block diagramof the servo
notor control systemillustrating the auto-detection and control of a DC
brushed notor in accordance with one enbodi nent of the present invention.
The diagramshown in FIG5 is very sifilar to the one shown in FIG 3
except for the followwng differences. In FIGS5, the hybrid conmmutation
control 3J@b3sf he autWhiletlrqresent MPehion 6 beedtchctibed Wibirtfe@Acdacaesuld’ form
the driver nmodule 38. The DC brushed notor is detected by the

aut o- det s&thodnerigiuit avilheawaderstped that dbe smbedimentsypre Mlystratpreaand thay theg

| ogi ¢ st gfengh scéﬂe' 1§-|é_1|31e90 Eiﬁl?te&u%ffeﬂ?atti%gte@%gfﬁm&% gf e ?%‘eﬁtcipg&tfo Sviybr i d
conmmut ation contr Into a drrving node tor a rushed Mot oF Seen

f r om FlI Gbscorhé ephaseoGhaseritavinig érdinapeskill ih hiee adite svhiihne Pt Senpi@nentione
position deqodeé ?f?s t he cpder Channel, A&B to provide_ _feedback signals
to the CHRTFGH| evch gliseeiq epRiIments Ate soysidereg fedsencopagsed by 9pg 0F MSEs ofn
exenpl ar i hl o hagr . :

1T st e R it o or e, S Ehpe Mo s TR R AT Bho R B BT
accor daneppaxidedh clomes anhis dippented bf thehferqpoamatescriptioant i on. The functi ona
blocks in FIG 6 are identical to the ones shown in FIG5. FIG 6 shows that
when a DC brushless notor is detected by the connections between the pins
and Hall Effect sensors, the hybrid comrutation control is switched to the
t hr ee- phase out put, and the position decoder uses channel A and B signals
to provide feedback signals to the controller. It is, howver, possible to
design a position decoder to read in the Hall Effect sensors as feedback
to the controller. [0038] Now referring to FIG 7, there is provided a
flowmchart showing the main steps of the auto-detection nodule operation in
accordance with one enbodi nent of the present invention. The operation 70
automatically starts when the notor is electrically connected 71 to the
driver. Then the auto-detection nodul e receives input signals fromthe
three pins Hl, H2, and H3 72. Then, the NAND gate outputs 73 1 or O
depending on inputs of the pins Hl, H2, and H3. The type of notor
connected is confirned by 3-stage digital latch 74. Then, SEL pin=0 or 1
differentiates brushed or brushless notors. Finally,




t he auto-detection nodul e sending switch signals to the hybrid comutation
control; thereby the driving node within the hybrid conmmutation control
mat ches the type of the notor connected. 9 [0039] While the present

i nvention has been described with reference to particular enbodinents, it

will be understood that the enmbodi mentd0are illustrative and that the
i nvention scope is not so limted. Alternative enbodi nents of the present
invention will becone apparent to tgpagMsavi ng ordinary skill in the art

to which the present invention pertains. Such alternate enbodi nents are
considered to be enconpassed by one or nore of the appended cl ai ns.
Accor di ngf¥at it BEis&RRe of the present invention is described by the
appended cl ai ns an |s supported by the foregoing description. 10 CLAI M5
What is clainmed is: 1. An auto-detection nodule that can be enployed in a

servo notor control stem with a hybrid commuytation control, mhereln t he
hybrid cdmmut af'PSH? t0:8R1ptisyn rmadulg thay G4 B CRBNOYE DT AR THOHBELSEFOIGHSIEmDC

brushl ess,;iPh Hybrid %'OHIH‘R#E@OIQ AR ARt HeChy AR AL A% 0n %Bn?&le%r Qe

si gnal receiving neans recei vi ng connect] on status signal s en either
t he DC britbbred Rt brusbed trhetoD©rba U30 | tesshlawt orotérs sathnewt ddedtmnt hedhiebr i d
comut ation caontrol; and an electronic digital circuit receiving the
connect i SAMEPEPEs S|gnals fromthe electronic signal receiving nmeans and

confirm ng thentyRaoic sidfil 6QR f%ﬂféaﬁ@fo?rreceiﬁﬁg Ebhebiien SHhuR sHRERGH n

nodul e sends a switch signal to e hybrid commutation control so t its
driving stHbe the REt bﬂ’qllsh@i wioter ohéhet Qﬁbbufshtels:e nogon & tethetoto. the. hy‘Blmd

aut o- det dule of claiml, wherein the electronic signal receiving
means coﬁ%%%@%%ﬂpﬁ?%%°$?%§ with internal pull-ups so that each pin wll

give a "1" foan dieoniedigthl aitbud redeiviig the cdecONRERLEDignaRdrrbherei n the
three pins can only connect
electronic signal receiving means and confirming the type of the connected motor;
thereby the auto-detection module sends a switch signal to the hybrid commutation

control so that its driving mode is matching with the type of the connected motor.

2. The auto-detection module of claim 1, wherein the electronic signal receiving
means comprises three pins with internal pull-ups so that each pin will give a “1” for
unconnected and a “0” or “1” for connected; and wherein the three pins can only connect

with the three Hall Effect sensors of a brushless motor.

3. The auto-detection module of claim 2, wherein the electronic digital circuit
comprises a NAND gate for outputting 1 or 0 of the inputs from the three pins, and a 3-

stage digital latch for confirming the type of the connected motor.

4, A servo motor control system comprising:
a hybrid commutation control being capable of driving either a DC brushed servo

motor or a DC brushless servo motor; and

an auto-detection module electronically connected with the hybrid commutation

control; wherein said auto-detection module comprises:



with the three Hall Effect sensors of a brushless nmotor. 3. The

aut o-detection nodule of claim2, wherein the electronic digital circuit
conprises a NAND gate for outputting 1 or O of the inputs fromthe three
pins, and a 3- stage digital latch for confirm ng the type of the connected
motor. 4. A servo notor control systemldonprising: a hybrid commtation
control being capable of driving either a DC brushed servo notor or a DC

brushl ess ser\wa el@ti@hic dgithl a&e&dﬁ@nﬁahﬁﬁirlre&Mﬁgi dbgneelige bta i stidlalsywhen
connected with the hybrid conmmutation control; wherein said auto-detection

modul e cGHPFy desD wr%hecbm&c@rr ehitke DG hayshicss anetpns pensstetoto theclaibyidng
connect i when either the DC brushed notor or the DC
brushl esgenn%[ﬁtﬁs&%gﬁﬁég%ed to the hybrid conmutation control; and an

el ectroni c di gntakctednic uigitaledeiwit ngetvieg ¢l venidedon statysigangbm fieom t he
electronlg$g8 nal rece|v1n ans and, confirm ng the type of the connected

mot or c Sresabicreviag usan e B9 RF dif Qarecisdmalont o t he
hybrid comut atd-om, th@‘aﬂfot&ltec%lgn tnktﬁfulé {endadh 's%it&gmgi?sg?o {}1% @Flﬁr&)ﬁ'ﬂ}d@ﬁ taa the
type of the connected notor. 5. The servo notor contro ste aim 4,
wher ei n Eh@rdlsecthatctmduvmggnmde is mamhmgmjlth thedppe «):ﬁ:th@cmmaested hroter. pi ns with
internal pull-ups so that each pin will give a "1" for unconnected; and
wherein the three pins can only connect with the three Hall Effect sensors
of a brushl esTheRERD métor J&f@r&@;‘s‘(&n FPERIm A0 WheRin SYIRIOAL s fétn%l f@céi’vm‘é’”er ein
the electronic digital circuit onprises a NAND gate for outputting -1 or O
of the i APans comprsashirachpios thlnslteraaﬂdpldl 8ps st dye edﬂgptnawlll gmeha ot for

confirm p the ected motor., 7. Th

system o Cfrg’f%?n&ﬁ S,% s %‘gng}re%upﬁﬁf S B r PPt g ﬁégﬁ%% [%a?loe fra‘ftng
comrandi sghsets@ialtsudhtest iwtdtybri d commut ati on control wherein the
commandi ng signals are voltage signals that will be transl ated into
notions by a servo notor that is electrically connected with the hybrid

conmmut at i5_on

The servo motor control system of claim 5, wherein the electronic digital circuit
comprises a NAND gate for outputting 1 or 0 of the inputs from the three pins, and a 3-

stage digital latch for confirming the type of the connected motor.

7. The servo motor control system of claim 4, further comprising
a controlling means for providing commanding signals to the hybrid commutation
control; wherein the commanding signals are voltage signals that will be translated into

motions by a servo motor that is electrically connected with the hybrid commutation

control.

8. The servo motor control system of claim 7, wherein the controlling means is a

Microprocessor.

9. The servo motor control system of claim 8, wherein the microprocessor is a PC,

Notebook, PDA, or any portable electronic device.

10. The servo motor control system of claim 4, further comprising a feedback means

for detecting the positions of the connected motor and inputting the information of detected




control. 8. The servo notor control systemof claim?7, wherein the
controlling neans is a mcroprocessor. 9. The servo notor control system
of claim8, wherein the mcroprocessor is a PC, Notebook, PDA or any
~portable electronic device. 10. The servo notor control system of claim4,
further conprising a feedback means f&2 detecting the positions of the
connected notor and inputting the information of detected 12 positions of

t he not orpositibns dfithe amindrrindol the gormmdlivgy, medns] svathat the cenrvlligy mesg chmars tighanges
the commuanding, signals to the hybrid commutation control accordingly. 11.
A net hod CBWHEE?gE‘ch&I’éE*ttP(S}?‘F Ryforidifemmpuiation cogtrabacsprdingdyt ri cal |y connected to
a hybrid comrutation control using the auto-detection nodule of Claiml,
wherein the hybrid commutation control is capable of driving either a DC
brushed rdt or AomethoDGf butostetesion ofithedype fai otor tleosicalyn@minsasd tohehyfboidl owi ng

operations; receivin | ectroni c signal.s iyggi at j .whet her the Hall K Effect
sensors ﬁf@“ﬁ'ﬁ%téoéhf?t%éfﬁdlslflgn&ﬁerarﬁt%&gﬁeﬁ‘éorf ug”f 0# ﬁga”@o nWagtst thsthybrid
wher ein, chintddBIon dontdPisNHIRR R deivingdditheFh THC briBBs Motor M@D%Om&ﬁ&ﬁg
motor is a brushed notor; "and wherein, If there Is presence of any |1
Ef f ect samien said pisghadmomgeisesdthefoltowing operationsshl ess not or .

receiving electronic signals indicating whether the Hall Effect sensors are present;

and
confirming the type of the connected motor;

wherein, if there is no presence of Hall Effect sensors, the connected motor is a

brushed motor; and

wherein, if there is presence of any Hall Effect sensors, the connected motor is a

brushless motor.




