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^¥515.(510)5]-; ^¥^1^5] #<# ^¥¥¥ 
Til 7] $}¥ (520)5]-; 4¥5] ±Z}^ °1 "r°] 
®Jlr^1?l^(520)¥ 7\% ^¥^°H1'¥ ^^3 ̂ ^°11 ttfel- ^1^>¥ 

^ ¥4¥5] H¥^^SLS- 5LB]o]l <y7Hr}¥ ^1^1 B] 5] 5.(530)5]-; 
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-n'H.^'c]-. 
[45] AJ-7l ^^-(300)^ ^flo]^o] ^ w.o]] ^^]£]ir ?A^-5. ^H1 

^1"# °]-#^, A]X] J£i^ ^^11- ̂ 1-g-l- ^ 



WO 2013/122400 

6 

PCT/KR2013/001160 

1-^14. 
[46] <%7] w.5^4] s]i ̂ ^2-B](400)fe 7H^5] I]]ol] ̂ Ul£H *j-^5] i^]^3 
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^^-gr]-7] ^]-5]]A]^ ^.7]*}2] z| ̂ 1-2] =7<|]&|] JLJEL^T *1^-2] ^(commutation) # 
A] A^ A] A] Ol] §1] O) ^R^l, ̂  ̂  A^ 3. = $] §1] A] i- 5] AU}2] $] *11" ^ 3^1 

o]Al §1161:^4. <^71^1 ^^sl^Ms]^!-^ $l£^S.Bl 
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i&sH rrfe]- y$_<f\ x\7} ^*1^ *\ (Hall sensor)# °]-g-^-7m- JL^*}2] z| 
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^^), ̂^t^l^(AC)^ ^^f5]5.(510), 

*1171^^^3.^(520), 4^2] *]S|-§-
sf^l^*}5. o]^c>]xl^] ^1:^^^1(520)1- 7-1 ^1 
Aj-Bfloil rrfel- ^ ̂ r4^^1 ̂ ^SLS. HBl^ o]7>^ 
91 «1 Bl 5l 5.(530), ^1 *1 51 ^-^1 7l ̂ 5 91 «1 Bl 5] 5(530)# 
*11 *11 °) 5] 5(540), °1 *H°:|5l5(540)o11 5(550)5 
^€4. °i7l*i ^I^T^ i^^-7l-5l55asi€BLDCS-Bl(ol§l-; 
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3 *1 ̂ 4 (Sa,Sb,Sc)-cr 5] 444 s] *1 o|] of 5]- #7] 44-5. 605144 #*] ̂  
#44^4 4 #4?H1 4^ *H 4 515.(540)4 li±^2(PWM) 4J:°ll 5]§]] 
4445]5.(530)5] ±AA ̂ ^15]^] 51B](400)34(U,V,W) ir °11 4 
2444 ¥4^ 44 4-5. 4^ 4, A 4H1 44 £] ̂  4 4 4 (EMF)^l 
444 120^444^ ¥444^ 444 4^44. 

[54] 44, o]-g-§>^ y§ -T-°11fe 3-&, 3<# ^4 «H*| ^444- 5-BH 
#l^-7>-i:7>^^-^ 4^4 -§-5] ^oll^ A]-g--t^ ^4^-S-^l^o] §14. 

[55] 44, CTt- 4 -g-c5r}4 5] 4 41" 4 #44 44 £ 7R> 4 44 91 
*11 4 44 —5. 4 4"°ll 4 4 4 -51 4 44"1" d(directaxis), q(quadra axis) 4" 4"4-5-
4"S W44 44 brushed DC 5-B]4 4-0] 4fj-l- 711444-5]- 471*} 
44444-5.4444-5.4 ^Htf^l €^E3t 44^4 4514 
§>ir 4 Bl Til 4 HO> A] O] Z| s£6\] x\ O] 7}$}^ x\ £ 65] (a)4 £4 4 44-
44, PWM4 444 4fj-44 £ 4 445. £4 ̂  ̂  <g4 ig B]] 7} 44. ̂ 1 44 A] 
51B] °1] TT 51 65] (b)°11 

[56] S.^1 4 45]- 44, 34 3.91°11 5-4 441" ¥444-5-4 4 JL## M4 3 
44. 

[57] °]5]- 44, CTl- 44-4 4*14#^ 180£¥4 *1141" 4^4 9X3 44444 
447]-5.4-444 441-7}4^! 44 ^4445. £34 #4 ^^x] 
^o.p] 45-4*11 3L^44 £344,^4, 4¥^-444-44 4Jl4 444 
44-444 44 £ 444,4 44 441- ̂ 4 4-71 4 ̂  37}$] CTI- 44-^11 4 
44 444 4 44*114 4^4#4 44444 444 7l#4 4 4-4-1-
4444 5E4 444 44 4^4#45. 444 44714 7}44 4^44 4 
44445. *1#44 *112:471-4 4-44 7}444. 

[58] 444 4*111- sfl 4471 4^11 4*1 s] 5.1- 4444 51444 3*11-4 #44 
444 514^1^^4,^445. 4 444 5144 44444 4444 
s] 444 4*11- 4 #44 444 4*1] 7}% 44 44-^ 44. 

[59] 4 7l 444 4 44 4 *14#4 £ 74 (b)°ll £4 4 44 44, 2-4 4 34 s4 
^27114 s4°H4 441-¥44^ 44*1 144 4^514471-5144-^ 
444^ *>7144 4ill- ¥«11 7]44-i: 44444.5.4 4*11 s]44 4 44 
441- 4#44. °H 7144^ £74 (a)°11 £44 44 44, 
troPizoidai(*]-44 e) 4 4 5. 4 4 *14 4 44 4 7l 4 4 °1 o°l 4 ̂  *115.35.4 
a4H(zcp)l- 4#44 4 44°ll44-4 444 30£^°11 4 4^ ¥44^ 
444-5. 4^445.5141- 7-1]4 4JI §i4. 

[60] £8°H4,4444 4444 S.B]4 ^144^ 4^44^ 4^t4(5i0), 
444(530), 44444#4-(560), *1]4si5.(570) 4 PWM4J:444-(580)1-
S444 4444. 

[61] 44 4^4(510)^ AC444: 4^t 4 ^€44 DC44^ ^4"4^ 445., 
44-71(511) 4 ^4 444(512)5. 4444. 
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[62] 44 444(530)4 4"4 4^f4-(510)44 444^ DC43^ 433 
7I-44444 4"4 4^ 443 34-^ff"44(U, V,W)°-5. 4^4 4 434 
2-4(400)4 4 °-5., 6 43 ̂ 3^4(Q1 ~ Q6)4 40] onS ̂ 44 
¥43 ̂ 3^j 35-44-. 

[63] 4"4 4:*}44-4#4-(560)4 ti] 43 X\ 5.B] (400)°ll 444 ̂  34" 
5il443°-5.44 4 4-(U,V,W)3 4*}44^ 4#4"4 ^1 ^^^.(570)^1 
oi ^ 44. 

[64] 44 *114 5] 5.(570)4 4"4 4*} 44" 4 #4-(560)4 4 4 #4 A 4"(U, V, W)3 
4*}44-4 44 ̂ 71^3 *11S3SAJ S4H(ZCP)1-4#4"4 44*}3 
3 *1 S-l- 4 ̂ }3, 44 Bl (530)4 ^4 ̂  PWM4 JL3 sfl 4^ *11 o) 44 
44 35.^5.314 5-4, 4 4445.(570)4 ^1^°J 444(530) 44 
"£315]ff TIM 

[65] 4"4 PWM4Jt44 4(580)4 4"4 *114 5] 5.(570)3 #1] «^] 5] §]] PWM4 Jl3 
4444^40^ 43B](530)4 44^4-. 

[66] 4 4, 43 4 4-0] 44 4 ti] 43 4 2.B] 2] 7-1] o] 4«] 21 444^ 4 
4-g-a4-l- 44 W. 

[67] ^4-43 4 43 4 5.4 (400)°ll4 s] 44 3 4 3#5] ^ 3 43 4 sae] 4 
44-44 4444, °11- 3*11 44-4- 447}5.4 444-4-45^ 4-4 

43-. 4 44 4 .SIB] (400)1- 4¥4-4 3 *114 ^ 4 4 4 *1] 4 44 °1 el- 4-4 4-£ 
^7H1 4 4*} 3 *14 341-2.S71 444 3:71 4¥ 4:^4 #4 4-3-4-4,4 
4^4^44*}4-44:44^44-*116>TT-£ 444^ 4^^ $14 ^44 
4471-45. 4^3 ̂ 4 4^4 #4 4-3-4-4-. 44^b^4 
4uisl #4 4 3 5.4 til 43 4 2.B] (400) *1] 4 44 4-§-4-^ $X~ ^4 € 
7l 44 4 4 4 44 £ 4^4 —5. 44 € 4-*11 1 4" 4 # 4-^-4-2-5.44 4-
44^ 44^>4-. 

[68] 4 3- A°], 4 4*1-3 4-4 ^4 3 4 7} 4 4 31 4 4-^-^-5.4 4 ̂ 44^4-
4#£4 £4:4" 4 4-4 4 *114 ^4 4 5. 4 4*}!- ¥4 4 44 4 -n-s. 
444^ 4" 44 44-. 4 ^4:444-4 444- 444 44^4-. ̂ ¥4" 4£ 
4 4:4 —5. AC-fr£4¥7l 3 444-44 4-4 4-^44- PWM 4 44-4^: 
*>-g-^4-. 4:, 4 4 4 (carrier) 444^ 4-4-4-3- ^4 4" 4"4^ 4^4-4 ¥ 
4-4=^4-4^ 4^-4- ̂ $14-. 

[69] 4 4*}3 4 4^-5. 4 4 4 ̂  A 4-3 4-^444 4 4 5.3Sit ¥4-4-^ 
45.35-4 a4H(zcp)l- 4 #4-4 45.35.4 S4H(ZCP) 4^-1- ̂ 45. 
4- 4^ ̂>4 *fl4-4-4 PWM 4^4 J: 1- #4^4-. 444-4 34- ¥4^-5. 
4^4-2-5. 4^4-4^444- 441- 4V4 44-. 

[70] 44,45.35.4 S°JH(ZCP) 4#^ ̂ -4- -g-4^>4 ^>4 34-4 4 444 
2.BI (400)3 44^ ̂ -^4^-5.4^ 44 4-4 4-4-. 

[71] ^4-444^ 4445-1- H5.nEfl^43 47I W-33 3^4^2-Bil-
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3) 5l ^ ^ 5] 5H 7] ^ 4 <£-§- #o] Xl ^£] 
[72] W.&13 S]H^^2.B]2] S]^7>7]-S]^ c5r}jl, o]j^-f}-c 

7l5l^ oj-g-^ 3^11-
£ o] Sj ^^1- ̂  S) # ^ S) *1 A] ?] ̂  ̂  4 <£-§- #o] 

sl 514 ^ sq 51^ «]:4^Rr 7A °] 4. 
[73] ttj-eH, Aj-7] 5} y^o] ^ o>-g- #o] ^ 5] ̂  ̂  ^ 5] O^A] S] w- 2] ^1 a] o] 

M Oji- ^5]] Afl o>^ #o] <5}Hj-fg=o_S Sj^Rr 7A M 
s]^-2] M -frs]^. 

[74] #71 5.B] 2] 5] ^ Z|tr «q ^ ̂  ̂  x\ ^ ̂  5] ̂  A] ?] ^ ̂  o] S) 5.2] 
HSnl 3Hir 4°^ #*15. 7] % 7}^}5L, 7-j] °] S) 5.°11 <Q ^ «H nr 
$l^h ̂  ̂ -B\ 7} H -i: ̂  §i^ 7l *fl 2] Oj] ^ ROM, RAM, CD-ROM, 7}7] 
31 o] ̂  s-^z] u] i3, # r-1] o] B] 7-] ^-^] 91^, 5E^b ?1] 

^ 51^)5] 5£^b 
^TT^71- 9l^ 71^-^H^l^r ^TTB] A^Ao]] 
^>£] «H , °-5. ^ ̂ B] 7} g] ̂  ̂  $X^: SLB-7} 7-] ^£] JI ^ ^ 
§i4. Zie]jl £ ^«i^>7l ^(functional) 5Sa|,3H ̂  
3H 7]^w.o]:0] o]§|] 

-g-o]-s-j-Ti] ^ si^-. 
[75] ^, W-5141 S]i 51^5-Bit- ^j-g-^>£] S]i 5l¥5-B]2] 

si #Z}7} Z|515. ^ SI 51 ^ ^ SI 51 ¥42-Ht ̂  ̂5.^ 
4 <?>-§- #°1 SI 51 ^ ^ SI 51 £] o] ^ X\] o>^ ti4 Ql* is}5L igs] §>711 

1" ^ 91^ Ayi^k 
[76] t^: M ^] 
[77] 100 Al] ^^*1 -%- ^1°]^ 
[78] 200 
[79] 300 X^OJ 3-ntl -51 -Q O HT 

[80] 400 w.514] S]i 5l¥5-B] 
[81] 500 *im 
[82] 510 ^^-S]5. 
[83] 520 
[84] 530 ^] a] B] S) 5. 
[85] 540 TIH S) 5. 
[86] 550 5l^S]S 
[87] 600 
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p3 44 1] 4 444 4 ̂  °1 ̂ (100)4; 
47l q^d\] ^£H 4*34^ 4^ 
^ ̂  SI 4 ̂  $ ir *1 % ^>7l ^ 4 444(200)4; 
47l *H^o| ifls o^^oil 44^14 44 444(300)4; 
47l ^d\] 444^1 x\$.d\] vty^X\ 
44 4445-4^1 O]7>-H>O-|- *)-^>5| 4*3 4^ 4^5. 
:*3 <* Si 44^ iiel 41 el ̂  442-^1 (400)5]-; 
^-71 4^5] AlJioll vty^X\ ^ 
445-4^1 ̂ 3 ^4^ 4^471 ̂ 4 4714JL4#^44 
*11 <^14(500)4; 
47l w.514 ^ 445-Bl 4^1 77144^ W.&13 445-^21 
¥4°ll 44 *3 ^ si 444 4 44 4(600)4 a44°i 44 44 
4^3 °-5. 44 W.B1 £M ̂  3 42-^1 1- o] -g-^ ^ o>^-^. 

P3442] 4 11M1 4^4, 
471 4^4(500)4 
2-Bis] 34(u,v,w)4°l°ll 44^44°^ si 4421 JI^H 
^ 4 4^fl *] 4 3 41- 44 44 3 4 44 4; 
i2444(AC)4 4444 °_5. 4444 *3 4S15.(510)4; 
444 4444^1 #<# ^¥44 47144 44444(520)4; 
445] 444 44^45. °144*H 44444(520)4 714 
44444 44^4^1 ̂ ^3 43H1 44 444 4444 4 
4444 32444^5. S.BH ^HRr 4*1^5.(530)4; 
3 4 44 ̂  44 44 7] ^5.^ 441- 4 <* si 44 4 £4 
4 4 4 si 5.(530)4 4 4 44 4 4 si 5.(540)4; 
471 4 °1 Sl5.(540)°11 444 4444 44SI 5.(550)5.4444 
44 —5. 44 w.4 41 4 ̂  4 45-41- oi -g-^ ^1 oj-^-^l. 

[444 3] 4 l 1M1 444, 
471 444(500)4, 
AC444 *34 4 4444 DC444 4444 4^-5., 
*3471(511) 4 44 444(512)5. 4444 *344(510)4; 
471 *344(510)44 4444DC444 444 71-44444 
7f4 |i 1344 34 H444(U, v, w) °-5. 444 4<f44 
2-4 (400)°ll 4444 4^-5-, 671121 ^44^4(Q1 ~ Q6)4 
44-2-^-5.444 444(530)4; 
til 444 5.4 (400)°ll 44^14 34 32444^5.4^1 4 4(u, v, 
w)4 44444 4 #44 4444444(560)4; 
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^>^^^#^-(560)^1^ ^#€4^(U,V,W)S] 
^1-5]- ^71^2] A-flS 3SAJ 5.®]H(ZCP)1-

S]^}2l 3*1^^-1- ^(30)^1 
PWM^l JL2] *iH^H 2.^2] sq °^j4£S 
^ SI 3 ̂  ^ SI *1^-5^ *11 <H ^ *11 SI 5.(570)2]-; 
^7l Ail <H Si 5.(570)2] #e] oil 2] §1] PWM^l JL2] sfl ^ 
^]ti]Bl(530)^1 ^^Rr PWM *1JL ^^^-(580)1- SL^H 
°1^^^ °-5. ̂  W-5141 s]i^^S.B]l- o]^> 

^1 ̂ ^*1. 
[^^4] ^71-^^ W-5141 s]i *1¥S-B] 1-^71 

7l¥^l^l:b ̂ 7ll(S10)2l-; 
^7l W.5141 S]i ̂ ¥5-Bit- ̂ 7l 7l¥^ S.^^1 SI ̂ i^>2] 
Sq^Ml ^7l^e]^ ̂ #^Rr ^7ll(S20)2l-; 
^7l SI ̂ X}21 ^ *11- ^ ZL 7} ^ -g- 7] $ a_5.«H 

4S-1- $ SI #X\7] ~ PWM ^Rr 
^7ll(S30)2l-; 
^7l *)-^*Hl 4S- ^3°ll sq^i^>7> H^S-
$ SI ^ X\ t±x\ 2] SI ̂ X\ 71 ̂  PWM ^^UH" 
#^Rr ̂ 711(840)5. ol = ol^^^.^j ^ ^ 

^5Lt\ 1- o] -g-^ X\] oj-^-^1 Ail <H • 
[^^5] ^71-^^ W-5141 Si i ^^2.Bl t-^71 

7} ¥^1 7} ~ H5.Z1 ̂  3ESf; 
^7l W.5141 Sli ̂ ^2-Bll- ̂ 7l 7l¥^ s.^^1 sq ^i^>2] 
S)*H1 tys. ^7l^e]^: 55.^1 3ESf; 
^7l SI ̂ X}21 ifl *11- 3 H 7] $ -g- 7l $ a_5.«H 

42-1- ^ SI x±X\7} ~ PWM ^ 55.^1 
2H2]-; 

^7l *)-^*Hl 4S- ^3°ll sq^i^>7> 
^ SI ^ A] t±X\ 2] SI ̂  Al 7} ~ PWM ^¥^1J:1-
f^R2S^| SHS ol = ol^^^.^j 0.5.^ W-5141 Sl^ 
^1^-S.Bll- ol-g-^j-^1O1-HO>^^-^5J$1-71 7l^pflxll. 


