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AZ S N HL IS BEAT e e, DA A I B A3 L i L T
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Ferbr, ik I 10 2 s ol B2z 5 RS Py 35 12 22 D REAG TN 5| BAVER 459 9% K T 1% EL R A H
HL S 0 A PR e R AR i O PR T 5 2 25 A R0 S 1 B AR5 oK sl st o e i K 58 1
A5 5 AL 2SI 1) ) S

Herbr, A6 DU B2 AL 58— s DR B Wi 4% )0 il i 2 Zhae ds il 51 AP AT id
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T {5 5 s

R R 8T, MR A 6 K, FHDAAEIZ S — R B B AT 2o T P IR 3 i e
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fH=.

5 MR AR B SR A A8 1) Fi Y ek B, FLARRAEAE T, 1% (B P oo 00 0. e AN izt D0
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ZF 1RC =0 = PIRE SRR aky I Nl NN cobi I s N ot T s R & N KR =R = R ee % ol
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&8 SR P 2 JA Bzt W R AR, 245 b 3 445 B K TR R S S, B g
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PR St EC 2R 48 g B RtV B R AR IR R B

R Guta
[0001]  AKHZAXRT MR IRFEHRER, B0 & F 0 T — Pl i o X B4 v Fe Al
(flyback-based) HJHL YR EE Fudti E .

EREAR

[0002] R VEHE A B (power conversion apparatus) 322K &G HL 77 m] PRt
()= s B RE E MR S M NHL R (AC input voltage) B ¥ & & fi 738 &
(electronic device) {8 FHRAC & H AR E AR By S H L (DC output voltage) oA
I, YR EL B s B 2 R AR I T 2= E B0k A L TMbds il B 4% DL S A5 I A S5
FAEEF .

[0003] 3L 4 Ha Y A 0 2 | v (1) 45 il 2244 (control structure) K22 % FINK e 1A fil4 il &8
F (pulse width modulation control chip,PWM control chip) .1 H , AT E{x4 5
B BT Z 2R (over temperature,0T) iLHL & (over voltage,OV) LA R L i
(over current,0C) FJEN G 1M F2 5% , B0 A 0k T ] il #6522 & W B ST 1 22 R 5
JHl (detection pin) PAHIBAT I AR S (OTP) HR I LA S 3 v FR AR 47 (OVP) A I« 460
T 2 DA Tk T VA il g s B 0 B — UK U B BT 22 IR BE X R B — oA 9% (1) Th A AS 0 1T
% 5 AT o 25 3L 358 T Fk 5 18 e 1 6 e AR I e AR

b ISES

[0004] A%k B FRAE— iDL S B 0 BE A4 (Flyback-based) Jy i fill iy i 5 46 ks B, #5 DA i
YA HT AR B 1 vl 8

[0005] A FH F R Y050 266 80 2 8 A0 5 e ot e P 002 90 288 B 9 ) o€ 1 DA RS W B 212
IS 5t X P Y A 0 2 FH DA B2 RS i i N FEUS 5 I LSO T ok 5 1 A S T A Y i N LR
BT, #E VL™= A IR B A0S B A R o P S i e I gt X P PR A B 2R %, IR S T
PR RL R SR 7= AR ok T VA A S DA R St X L YR AL B 2R B s A, Hoh it A 2
Dhee kU 5 (multi-function detection pin) oA W4 B2k 6 A4 s Gth o Y 4 e 4 %
5385 7 16 22 TR R 0 51 JAD o S WU el B 25 i el s b6 1 3 22 D e A I 5 | AV ERRL A O B
T B At H R ) A B R R AR 4l B r s ke e K T TR A S I R AS IR TR Ao DAl
BB i A5 55— A DT B A 6 1y 18 22 D ReAs U 5 | BV AT S it P AR 4 i Aer ), 9 A2 58
R WNBAY B B A S T 22 DR R I 5] AR AT O R R B A

[0006]  7E A% B — St 5] v, 44 18 A ik 5 8 1045 5 (%) {5 B 1A ) P a3 N B8 — A BB
B, I HAE K 56 M5 5 B AR RE S IR A 3 N 55 A TR B

[0007]  FEA A B — St v, 3 06 A0k B O 045 5 00 5 — R I 2R A8 BRI N kN BR
— K DB B, 3 LA IOk 55 Y 1115 5 (0 58— JR U B 2 A8 U TE) 1A 330 N 55 R IR B .

[0008]  FEA A B — s 5, Fa s A g i AR R SR Y BT G R R Y T
DA AMEHL R (valley voltage) For il 55 70 o $2 il 344 HI DA g 8 R g fE O, 9F B
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J5 ST R Y514 S 5 SR 7 AR Mok T T A T o ikl DR AP R T R A AR, FIDAAE S — A
DB BEAAT R B R A T, I HL A DLAR A B8 — A I &5 SR 45 ) oA, v 2l 44 e
N2 T 58— e I 5 R i R g A8 1 R Bl B AR AL o B ORI B T A R R R A, L
FESE AR DB Be AT i i I ARG A 0, OF L9 DASR O 55 — A U 45 SR e d | A, Herprgx
il F2 A4 3 e BT 5 e I 4 R i R e A2 A R B L R R AL ] S E LS (valley
vol tage) el 4 7o R 12 15 1] F2 44, T LA DA 004y B 2 it R DAl P 1, O 4l LSRG 58 =
IMZE IR, o 5 ] Fo AR S LT 57 = I 45 2R 1 o 5 A28 75 E Uk T8 TR 15

[00091 AR W] — St 1] o, AL FEL s A 00 0 e DA 00y 01 e 6 R B O I T EL At i L
Fe (5 B s, BB B L I 5 228 A E i e, JF HLAE DAL= AR S8 = A 4 R = 5 Bl ok
TEET S BRI, 32 6] 244 SR T 55 =40 T 45 506 K 98 18 6115 5 4L FrE 45 Re v °F
DAL 5 B H /N T 225 AR TR I, 4 ) A S5 o2 5 = I 45 RORE K 98 1T il £ 5 I SE
REHL P14 AT RE 1.

(00101 FEAC B —SE il v, =43 T P2 ORGP B e AT I TR P AR 37 B A B A, e i 5 R 47
B B (ARG DN P S A 0 Al B e 6 e I T 0 L 90 7 A SR IR T I SR R I R R I
Herpid i AR S oo B0 TS 5 i AR S U, OF PR RL A5 s 2R

[0011]  AEA W] —SK ] o, =4 42 i AR s BT 55— R I 2R i ok R sl da AR L
AP, 5 1) 2 A 452 L K 98 1 115 5 5 L A P A s B T B e I 5 R i vk SR AL i
BERYHLE N IE .

[0012]  FEACI B —SEHta Bl b, =43 ol I ORGP B m AT I L I OR3P B A, o F s R 47
BT A 0 Al 24 i R BRSO IR T LU At PR s 0 4l B P s, G mp e s R 7 B B AR B
HUE S RIS U, I HAERL AR5 A s 2R

[0013] LA W] —SK ] o, =4 42 A s BT 58 AR I SR i vk A sl i e AR AL
AP, 4 1) 2 A 452 L K 98 R 145 5 5 L A A S A s BT B A B 4 R i vk SR AL i
LS ORI A IE

[0014]  FEA K — St o , ST S5 R 97 S e A ARG DN R 9 S 5 — RAF T S — HL R
i LA RCER L RARE ST I o A TN R 5T A7 A A T L A o B — SRS DR A 5 — i R A DU
VG o S o B — SRAFE T IR AR 5 — I A 42 22 D RS I 51 B o 55— SRARE T SR 10 2 1 v 420
S ARG T o B P R 0 I A N\ S PSR R B AR 9P 25 i T, HLS - LU AR A i e o
FHUA %0t 5 R T 45 A o 55 — RO IN 3 S WA 35— SR ORI 56— 15 22 ZhRe A
G 88 —RAETT IR B8 — S AR 2 55— B ACAS 0 S0 N\ 3 o 55— RAE T S0 (A 4% 1 i 40 WAL 58
—EHIE T

[0015]  FEA K ] —Se ol v, b HL P AR 37 P e B4 B = R R PA BB BB . S =
RAETF IR 58— S A4 22 D REAS T 51 IAN o 35 =R AE T O ) 42 1] o P2 WA 38 — 51015 5 o 55—
b e 7 FR) L N\ S 2 B8 = SRARE T ORI 5 0 » 5 — L2 ) 0 A\ i PRS0 v s fR 3 25
5 Mo B LR 1 o S P Ut SR AR TR AR

[0016]  FEA K —SEht I T, Bk T8 A 5 5 L 5 — S B4 5 AR 4= (5 5 HATAH A
(K A3, F B — 55 =l 5 o R

(00171 FEA ] — S B v, A4 FL P Ao OO0 P e A0 45 5 = P B o S = LU s, JLIE A
SN 25 25 A B A e, L S N i AR 1 22 Zh RS I 51 B, L Sy g P DA Bt 2 = A TN 25
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R

[0018]  FEA K — Sl , i P2 ORI B T A RS U R P SR — R SR A SR A%
JeARFE L o A TR A R P DA 7 2R A DU R O o B — SRAFE T S Y 38— e R A 0 L it 0 1)
H 5 o 57— SRAE T IR 55— S AR 22 D BeAer Ul 51 B o 55— SRAF I IC A 42 il S 22 WA 5 — 4%
55 o 55— P BRI 1 iy N S eSO iR AR S 5 WL I, HL SR — B R 1) it o Y LA i 1
SRS A RAE SRS L BORR R AE 2 R I 51 IS 5 — L AR ) A A\ i 2 TA) , B
SRR S AR L B AR 55— 5 58 M5 5 0 2 ThBe ke U 51 R E 0 H R AT SRR S AOREE
M LA S — LU BRI L UK

[0019]  FEA I —Se il b W P ARG B e A0 58 R S LA SR R - 5
RAFESF IR 58— A4 22 D REA T 5B o 35— RAEH ORI 42 1l PR WA 2 — 515 5 o 55 —
EE B (0 1 N\ S R 12 5 R R 5 3 o 5 R S N RSO L I R 2
B HL I o 5 P AL 0 A o T B HE S A A SR

[0020]  FEAK W] — S Ht il , 55— 55 55 4R 45 5 i R bk B8 A A S 1 R 7
fifo

(00211 FEAI B —SEHa Bl v, e gt 3P Y 0 0 2 it A0 B B U P i AR IR S L TR OR B
— AR DA R BRI R RSO N PR T o AR T A B AT TR AT L T | S e B A
] o = 24 Bl 1) [7) 44 S A 42 2 900 L 6 DA 20 SO 9t i ) A U i N WL I, O EL IR e el 5 i B £
PRI [R) 44 S R 42 2 T S o DIy 28 O IR B — g P 2 T2 2R Bl 10 5 A4 3 o D SR ORI 5 i AR 42
b o DRI 2 il S 42 4% ) =5 A DAk 58 1A 61015 5 o 38— AR B9 PR B2 U 2
V8l F) S 44 9 » ELSF — AR A B AR At L PR e B R IR TS — AR R AR
5 2 18] .

[0022]  FEACIR B — SEHa B, M) s L AT R R 5 A o st L Y0 5 0 2 i A 5 2
—HUPHE VR  ARE DA R R o S L B R A B L R ) e A\ - P T B TR o B
R D AR 2 Al B e P ) S A e o B AR A B AR 2 LR SR BB L R SR
— AR R VR T, HLES R A0 B o A e o

[0023] R — St 1] v, A6 0y B e 6 A 5 2 = AR L 8 B L S = LB R
TACHRL R o 35 = AR 10 I R R Al 2 P 11 S 4 o S — WL PEL PR 58— I A 2 — AR Y
SRR o 5 = HLBEL AR 55— S e 55 R BRI 5 —om , LB =L PR 3 —m e it e
[0024]  JEF B, Ak W] SEta ] 4 th — P iR G e B, ol 3L A — R 2 DhRede
051 RGP By 2, A B P R [ A SR 22 Pl AN [ (10 5 ) B A T AR 97 B e« itk — ok, 4%
L I B R 2 D RS I 5 AN S R xR B 22 AR S I D BeAer I B 42 6177 3, AL A —
I ST i P P R L A A R R DA B B A% AR I R A AR R A

[0025] Db AR i B R B SRR A0 o 68 B B By 1, T SCHRF S SEHE 1], I T A B P A
A AR

B [=135¢ BA

[0026] W1 A B — ST FF) P YR 2 LA v TR A

(00271 VI 209 A 1] —— S Tt A9 P v D0 e 80 2 ) P BB B s TR 1A
[0028] &I 32y A 5 1] —— STt 491 P 2 s ) L 8t 2R s R I
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[0029]  [&] 4 A P 31— S it 437 1) o it e 480 28 B 1) PR N T s i S
[0030] &[5 A A B g — St 491 ) s s ) Pl i A s i S
[0031]  [&]6 A P 51— ST it 9] 1) v Y 2 46 2 | I FEL VRIS 7o s e B
[0032]  Pff B Fmicvd BN -

[0033]  10:HiJREEHALEE

[0034] 101 s 5t H P 4 22 1%

[0035]  103.303.505: §5 Hilth s

[0036] 105 6 W% BH 2R % ;

[0037]  CB. 5l 344,

[0038]  COMP1.COMP2.COMP3: bt 5 2% ;

[0039]  (CS1.CS2: #5555,

[0040]  Ci.Cfb.C1.C2:HLZ;

[0041]  Cf: yEPH 7R,

[0042]  DCS: 46 I I 5

[0043]  D-PIN:HXzh 5|

[0044]  DR1~DR3: 46 Jl&% R 5

[0045]  Drl1~Dr4.D1~D3: A%,

[0046]  FBC: S % 5

[0047]  GND1.GND2: 2335 ;

[0048]  HI1.H2: & MIBNEX 5

[0049]  IS:# AN,

[0050]  Tpri : 3= 24 Pl A Je L L VAL 5

[0051]  Tsec: R Z&FEl 12 R LT 5

[0052]  Taux- % B2k Bl F 2% i L 37T 5

[0053]  Torp.: 46 JUHEL V7 ;

[0054]  L:#iifilel s

[0055]  M-PIN:Z ZhREK I 5| A ;

[0056]  Np: A% k#5032 2k 5

[0057]  Ns:7F K25 7K £k 5

[0058]  Na: 7% [k # 1) 4l B 26 P8 5

[0059]  OTPU: ik i EARY HEIT 5

[0060]  OVPU. it HL FEARY #TT 5

[0061]  PWM: Jbk %5 8l 45 5 ;

[0062]  Q:ZhZHFK;

[0063]  Rc: Z&f HL 1%

[0064]  Ri.R1~R3.Rd1.Rd2.Rfbl.Rfb2:HL}H ;
[0065]  RT: A BE 5

[0066]  SW1.SW2.SW3: KFEFFE;

[0067]  SHC: Rt S AR F v %
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[0068]  T.7F[k#s;

[0069]  TP1.TP2: JE A,

[0070]  TPp.¥iiik & HH;

[0071]  Ton.Tonl.Ton2:{#EEHA[H] ;s
[0072]  Toff.Toffl.Toff2:2ARE A ;
[0073]  Tv.Tvl.Tv2:HA[d],

[0074]  VAC: 3T It N 5

[0075]  Vaux: %Lk

[0076]  VOUT : B ¥ % ! fL I
[0077]  VCC: Hift RGiHL )k 5

[0078]  VDC: 43 [ HE i ;

[0079]  VDU: A ELHL R G U BT 5
[0080]  V-PIN:HLJ5 5|

[0081]  Vin:#&JiH Ik

[0082]  Vorp: 1R AR S HH I 5
[0083]  Vovp: it HL KRS HHL [ s
[0084]  Vvaey: B AEHE K.

BRI AER

[0085] Dy yATA K BB A AT AR SE S 25 W] T, DA 28 SE A9 1509 A8 K I A 55 e % 4
PASE i Y48 o 34, FLRT RE AL , ZE B R s )y =0 rb A3 AR R A= 1 ot/ /A / 2 3%
SRR A R B ER 14

[0086]  &]1 9 i BH — S it 451 () H P e e B R BB S BB L, iR F H i B 1072
DL S Bt X 2R AL A ALl (Flyback-based) o 1, H 05 4% #0241 004 e St X0 Ha, 905 4 8 28 i
(flyback power conversion circuit) 101 #2085 (control chip) 103PA A % Bh 2k
# (detection auxiliary circuit) 105,

[0087]  J5 Gt A r Yt 4 A2 2% 101 FH AR S it 4 A LU (AC input voltage) VAC, JF HX
NT ke B 5 #1000 10389 ik Te 8 #1155 (pulse width modulation signal,PWM signal)
PWMIT X A2 9t 4 N\ L S VACREAT i e (B, A2 B Uit 480) , s DA 7= A IR 4 £k B 3t HE H 1 (DC
output voltage) VOUTH B #4tH JE (DC system voltage) VCC,

[0088] il o5 Fr 1 O3AMFE i Gt = Ha Y 4 e 2 % 101, DA A 7 s St XL YR B 4 22026 101
B = 0 B R G R VCCTR , 9 B BT FE— 4138 (Load , 4 40 v 2 ) 11 i P (4 B2 75 R
(power supplying requirement) Ifj /™A ik D5 Y il 15 5 PWMEL 2 fil] S5 Bt o vl 5% B 42 % 101
[riafE

(00891 o 4t ) Be it 1 054 12 o Bt 2 HL Y % e 2R 6 101 55 4= i85 1031 — R 22 DR ks Ul
I (multi-function detection pin) M-PIN, HIPA4H Bh#EH0 Fr1033R B G BT e dth = e
TR 2 B 101 E M EIRAS 5 B (a0 By 4 tH v AR VOUT B AR IR FE 55 o e rh , Aar 4l Bh 2
6 105235l B S Fr 10330 I 2 D B A U 51 REIM-PINHRAF G I T- B 4 tH v S VOUT I 4 B
L s Vaux , %5 DAAR 45 4 B 1 Vaux ok 52 ik 58 18 145 5 PWMIT) % 2505 8] 550 Bb A, A I 5l B 28
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P 10510 = AESE — R T B (detection phase) 4 B il i 1033 T 2 Dy Rt il 5] M-
PINBAT IR E LR Y (over temperature protection,OTP) [y, 78 55 — A MUY B4 B
FEHE Fr10338 5 2 D Re A I 51 BAM-P INSKAT i HL IS AR (over voltage protection,OVP)
A I o

[0090]  EEJEHE K UL, B2 0 A R BH — SEE B F YR e s B LR U R B R E A S
HE 5K 2, gt aUH YRGB 2% 101 B85 : B % (rectifying circuit) Re L3
(transformer) T I Q (B a1 : NEL DhZE A2 (N-type power switch) , &b FeiFRIhZR
FFRQNNEITHZRFF Q) 43 e HEL B VDC S 5t L BEFBC L HL B R 5 R1. A8 (diode) D1.D2LA
e BLZS (capaci tor) CiCF\C15C2, Bilith A 1034 A B A r 5 5| BIV-P TN 3K 5 5| BID-P TN
A K2 22 TGRS I 5] BAM-PIN, HL4% 6085 F 103645 « 2] FARCB. i L AR 97 55 00VPU L i 3
FE AR B TTOTPURA F2 258 L JE G U B3 7E VDU o S 40 , A6 DUl Bh 2846 10540455 - fELBER2.R3. 24K
ED3LL B IR FERT .

[0091] 75 2% S ] o, 8 70 HEL B2 R 2 A HEL Y052 480 2 B8 10 %) N T T SHzaie 58 vaian A HlL e
VAC, F ELA B2 S 19 A8 it i N\ HL R VACTEAT B I B4 , 5 DA AR B L RV in o B T
Vine e (25 A8 R 28 To 5 Ml i L0348 71 380 R th) 1 FEL At 82 75 5K DA S MRS 00
By 28.2% 105 Fr 3R BRI 32 1615 5 m 77 AEAH R 1 Jhk B8 18 45 5 PWMSR 4% fill Dh 2R 20 Qi ‘38 /
BUEIRAS (43248 R 28 T/ BL T Zh 225G QR U # 1T 4 B2 i v R V i 80 B i HH FL
VOUTS B it R4 R VCC.

[0092]  F HA&Hh U, 76 R S YR AL e 2R % 1019, AR C1 B 42 T A TSI 3 v LA 8
B/ $01 51 22 i N L S VACH ] BEAF AR M s o rELBEL R 5 F 2R Ci AR L IR 82, FLm] A 7E L YR
s B 10 IC P I PR RS T8O 25 C1 BT Al A7 1 LR o oy Bl LA o B AT 7 AL B0 45 B« i ik 7
FLHREL Pl AR A2 FL 25 C1 -5 F FELR 1 ) 79 o eSS I A A\ FEL R VAC, Ferpfri i Bl Lm] FH BAa
i N 25 L0 L B Re 1Y) L YRR 7

[0093] &y i, B Re A8 AR S it 451 o 48 40 4y AR P De L ~Dr 4 BT 40 B ) A M B L 1 (HAS
IR T 3th) o 7R LR HL BE ReH , AR Dr LY BIAR 5 B D 25 BH AR (R Af 422 22 B v el L)
Horh— LR 2008, A Dr 30 B AR 5 A A Dr 41 BH AR D)3 (3] 38 42 55 B Pl LI Horp 55—
FLHEZR P o B L B Re FH DA 422050 22 41 1 M 75 (3% A2 Y N LR VAC, FF 0 HEAT A i B DA
AR B R Vin PRI HL A CE I 88— Al AR Dr2 5DrA ) B, F HL S L R CE 38 —
g A — R FE 3w GND 1 o He, YR HL 2R CF 2 FH DSOS B L B Re i 7 AR B 2 L e Vi
AT VR o

[0094] AR 2FTHA L 26K (primary winding) Np ik Zk & (secondary winding) Ns 5%
B (auxiliary winding) Naoor, 45 & 28 TH 3= 2k FEINp 1 [A] 44 ¥ (common—polarity
terminal , RIFT s 4b) FCASZSCRE R L IR V in , 1T A48 15 2% TR 28 P8I Ns 5 4 B 2% FEINa f) [H] 44
FlE 2 R M 42t s GND2 6

[0095] 7 3= Z&PEIND T, N D22 90 QIR 5 — i (401, IR ) AR He 28 T 32 2k BEIND 1) S
%31 (opposite—polarity terminal, REARFT mih) «NAL DhZEFF QI 5 il vm (640, AR 42
FH 43+ i L 4% VDC (481 41 EH AL FELRd L RA 24 B8, AEAS AN PR T atk) A2 85 103 Bk 50 5| JID-PIN
PR Fa 1185 F LOS I 7= A= 14 ik T 8 1113 5 WML NZR T 22 FF S0 QI &5 — o (464, YEAR) 48 FH
T B FBC (5] 40 F HLFELR£b 1 RFD2 J2 HL ZR CEb BT 2L it , (H A PR T k) 5 58S A 103,
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DK fin Y F YRS SR 45 1 S 103 DAAE odas il 1) 41

[0096]  FEIRZRBEINSU), — AR D1 FHAK (anode) 4248 [ 25 T IR 26 FEINs [ 5+ 44 i » 11—~
WA DK AR (cathode) NI FH LA 7= A L i 4 tH B R VOUT . L 25 CLIK 55 — sl B AR D1
BHAR , 11 FEL 25 C LI 35— ity DU 2 22— MU 2 L 5 GND 2

[0097]  754H B 2% el Na AT, FL P R 14542 70 B2 30 F B Re 1140 4 N\ i 5 4 165 10 310 FL Y 51 i
V-PINZZ[8) o B D2K) BH B R 4 B 2R FEINa ) 53 445 , 3T HL AR D200 B AR R B b il
LO3 (¥ L Y8 51 BIV-PIN. H3 758 C21 85 — s Al % i8S 1 LO3 Y FEL YR 51 BIV-PIN, I H L ZFC211
5 AR IR 2 s GND 2 o AE ML E AR — 3R B2, — IR I 422 1 3 GND 1 5 R i) 4%
b SHGND2 R 41 G A AN [R] i B TR AR 2 I AS DA B R RR

[0098] A% W4 BHZR K 105, B D3 FH AR R 120 15 25 TI 4l B 2% BEINa ) 57 0 5 —
WA D2 FH A - FE BELR2 (¥ 55 — v #i2 —ARAEFD3 I B A - FLBELR31¥) 55 — v il 2 rEL FELR 2119 55 —
v, HLHLPE RS S5 — oim 442 — R AN B2t i OND 2 o IV BELR T 45— i # 42 i FELR 21 575 —
v 5 L FELR 3 88— oy , L FAv B BEL I 58— o AR 4R 1185 7 1031 22 D e I 5| JEIM-PIN 7£:
A szt e rh, SR BERT R DAY B AT 71358 280 (negative temperature coefficient,
NTC) (1) #BiCFEL R

[0099]  PE4NIN S , LR B B 104 T IEW B /E T, 3866 1032 v T — 513
(FEL P25 8) 1 F R A6 0L 75 SR ity Rz = Ae bk B R il 45 5 PWMEA 4 il s Bt = F Y556 960 28 %
LOLIEE AR BLZEAE T, AN DI OCQUR B T 44 LS A LOSFIT 7= A8 (1) ik T 1 1145 -5 PWMIT
S (turned on) [, AT HL R VAC BS 4R AE 8 28 THY 2R EINp , LA 22 T8 R 28 TH)
= 2% FBIND ) L JBC L I 2 2R MR B I T BEAT (B B8 o 5 DL RIS, ZEVR ZRBINS Y, ) T~ 32 3 —#R D1
(0386 1) i BELBRG BT LA AR 388 TR VR 28 PBINS 4 SIC HEL YA D038 o 55 41, 76 4 B 2R PBINa ] , F 52 3]
TR D23 [ F BELBE BT DA AR i 48 T 5 B 2% B Na At T F Y9700

[0100]  Y3— 1 , ZANTL TR QSN T2 S Fr 103 T 7= A2 1) Jok 9 8 il 455 5 PWMT 8% L.
(turned off) 1, - THH R ER: (Lenz’s law) , B RARTH R L EINp TG T RE B SR
FAF RS TH IR £RBINs 5% B 2 B Na . 5L RIS, T AR DLAL T ) 4 5 S  , B DL %%
T AR 2 THI IR 2R BEINS (1) B Bl 0 s 2R CLIEAT 7o W, 31 A6 2 L v % L H TR VOUT 45 171
(R FAE) o S, ke 2270 e 25 TR 4l Bh 22 BBl Na () f 00K il it AR D2 5 L 25 C21 it
N L B G0 L VOO #1185 103

[0101]  FH Bb AT 0, B T 45 165 7 LOSFIT 7™ AR 1) Jhk B8 18 il 45 5 PWMIT 2 5 th 5 08 15 A 1 ENZY
IhEFF QI 1E 77 20, FE UG 46 2% ' 1 O R A 5 Aty (1 97 B i i HH PR PR VOUT 5 LV R4
JEVCC,

[0102] BRIk b, AEFS 6 103, 58 i) 3244 CB H R AR Ay il &5 1031 is 1R % O
(operation core) , 3 H R BT HE— B0 0 H Y A 02 75 SR 7= A2 Jok 8 18 1l 15 5 PWMLo 1k L
PR3 B C0VPU . il 2 OR 7 5 JTOTPU LA A 454 HiL A A 0 £ ST VDU = 38 1) A N o 6 (] i 2 22
Z TR R I 5] BIM-PIN, 3 Hid H JE AR 37 B0 e 0VPU LI 5 AR 47 B ST OTPURL Ko 43 (8 R 1 A 0
BT VDU 25 (0% 1 i 0 o) 42 2 5 11 AR CB . e o, ok W, JR AR 4P B S OVPU S 3 v (4 B
TCOTPUS 43 Tl ZEAS [ (RS WURA B T AT Ao 3 8 5 ek vl e R B R DU, S L9 DA 4 TR A A
&5 DR 5 DR245 1l FAARCB o S 11, 4 1] 3= AR CBRI AT 43+ A 5 A4S U 45 JEDR 15 DR2 1M e 5
Fe 75 A Bk R AR AL K/ S R AR AL

11



CN 104980053 B w Bg B 8/12 Tt

[0103] B HL{A& i , i I8 AR 97 5 7T OTPUAE 55 — 6 DUBA BB AT 1o 5 B AR 37 48 DU ), it
16, AR 4P B TTOTPUSS 48 F 22 T BEAG I 5| EIM—P TN a) K6 I 4 B 2% % 1 053 1 — 7 & vl [
RT (4G I FEL 97 o 30 4 Al P PELRT (¥ P PELAE 5 P B3R LA A DG PR R P A DUk B 42 2% 105
STE 2 TREAT I 5| BAIM-PIN | 22 57 5 35 B AH DS 0 #viglo &, {79k I8 5 R 47 55 T O TPU AT I
Tk bl 35 TR H B ) AR R 5 — TR 238 L i AR AR s BB L L AR AL
(A U 45 HREDR1 6

[0104] 54l , 3k Ha A4 5 ST OVPUZE 55 4% B B Sk AT 3k v R A B R0 A% DU ), 3 vl e
PR R ICOVPULS£E FH 2 DR K U 51 DM —P TN MK U 5l B 28 1256 105 3R B OG BE T~ B iy HE H
VOUTHI 46 Bl s Vaux , 3 Hm ok b 52 T 3R BRI 4l B s Vaux 5 — TS (K 225 1 i 7= 48
Fa 7R e BB As 1k B AR B LA A I 45 DR 2.

[0105] oo, Brids 85— K DB B 55 58 RS JURA B AT 2815 v 1T #8 bk 8 18 1145 -5 PWMIKI 15
S A B T 2SR UL, 3 ES B L0 3R] AR ik T8 A S S PWME f REHBIR) (5 5 iR AE
il Re HL S (B niB 48 1) (1 310 30N 55— MR B DA AT 1 I8 R 4P (A I, O BLAE K T8
VA S5 PRMI 2R BE A7) (55 EFR7E R0 f 7 (91 I8 50 1¥ 3R TR)) JE N 58 4G JUFA BY
PAPAAT 3 H s AR B A% B o B, 51 LOS AT 78 ik T V4 45 5 PWMIK) A [ J& S0 P ) 2
R HA 1) 22 5 b 2E N 38— DB Bt 5 58 A MR B o b AS [R) St 9] 1) LRI 7 o 7 Jm 825K
Jita ) g — 2 U

[0106] 55— 1T , (B F HAG W0 R TR VDU S SR 28 1 22 T REAG DU 5 | BEIM—P TNty AAS: D 4
B2 it 1 053 R B4 B e 1 Vaux , JHAR 95 A 3R BRI (4 5 By fl e Vau i 72 A2 06 2 PR G 0 &5 DR 3
FEERAIELE 2 il 3 ARCB o PR b, 48 1] 32 A CBRA AT s BT+ B B2 A0 1 P G N0 &5 SREDR3 g v 5 A 75 18
B Jik T U 1115 5 PWM, AT 5 3 B L Th 2 9%

[0107] s ihll F2 44 CB S L T A6 U 45 DR 15 DR2 1M o 52 AS J Bk i JE AR AL 1) A/ Bt
FEARAFALHIS , 4211 32 A4 CB 2 MR HE A 38 A v YR 3 75 SR ke ™ A= ik B 8 1115 5 PWML, I HLAR AR
R 25 FEDR3 K W 52 ik & VA 45 5 PWMIT) 4 2SI 7] 25 o [ 2 5 244 11 35 AR CB I B T4 &5
DRI ¢ 58 Jit 303t ¥ P AR P ML A B3 92 T N 45 SREDR 21 ke 7 et B ack F i A5 4 L IR, 42
FARCB 57 1 F H ik T8 R 1045 5 PWM, B 23 44 il S A4 CB s o2 T4 Wl &5 SEDR L i 4 5 2% M il i
FELRP LA AL (B, I8 JE I PG AERR) B B 35 ] 35 AR CB Jse B T4 U 5 JLDR217] 1k 52
P I AR AL 1 (B, 3o o S AR )

[0108]  #u 5 < , FEARSLHEAF , ik L He R B JTOVPU I il FE AR 47 53 TR OTPURL S A B HEL He
S W0 BT VDU = 2% ] Jd 5 3 A AH R 16 22 D R A 0 51 BIM—P INGRTC 5 2, DA i 4 il o88 r
103 7] [F] If SE 322 FhAS 5] ) 4 il S W OR AP DB , 35 A4 45 )85 103 B 48 A Ha Yt e i 24
B 10 BT il A3 AR AR .

[0109] g 7" H 35 4 Rh iji BH A s B SIC il 481 1 Pl % 2 1 10 B2 2244 5 FL RS 77, IR
DA 3% ] 6 S it 5 SR AE i3 — A0 ML Ut

[0110] & 320y i B — St A8 e s D PR B 2R A s i I o 1 5 R 3, 7R3 1S 303
vh, 3o R B AR5 B T OTPUAS 5 4G L I RDCS « SRAEFF IS SW1 55 SW2LL K EL 55 #$ COMP1 o 1o H, S
PR3P TTOVPUAL F5 R AEFF I SW3 LA S LU %5 28 COMP2 o 75 (B L < Aar I B u VD U 45 LE 5 2%
COMP3.,

01111 7Eid iR JEAR Y 5 IT0TPUH , 6 I L S PEDCS A FH A= A2 A6 0 L 9 Tore o SRASEFFSGSWL
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(1) 58— v AR A U H R JRDCSIR i th oy, SRAEFF G SWLIK 88— o il 422 22 DhRe A I 51 JIM-PIN,
I EURAEFF 1 4 i 2 Bl 32 145 5 CS 1 (AT Fl 4% il B AR CB T R H L AEASU PR T It) , #E DA
ST A5 5 CS 1M R 8 RAEFF ICSWLK T30 /LIRS  RAEFF IS SW211 58 — I R B R AR T
RSWII 8 0 5 2 DhRe A ) 51 JAIM-PIN, SRAEHF IS SW211) 58 — v A2 LU S5 45 COMP LI F S A\
g7 » FF HRAEFF I SW2 ) 42 1] sy [F) A5 2 i 1l 45 45 CS 1 LA T 48 il 45 5 CS 11 pe s L T/
FURAS o LU B35 COMP LY TE 48y N s F22 i — P 1) i 2 AR B 2 25 W e Vore (RTEH RT3 H
AT E) » H LB COMPL ()% HH v FH LA S H R 25 SRDR1

[0112] 3t i AR Y B JTOVPUHT , SR AREH OC SWH 5 — I 4% 4% 22 Dh ee i I 51 JBIM-P IN,, 7
HRAEFF I SW2H 42 il v Bl 42 145 5 CS 2 (W] | F= 1 EARCB AT & (HAMY PR T 3k) DA T
P55 CS20M v 18 H 3 /B IR A o LA 23 COMP2 1) IE 5 N\ S A2 SRR P OG0 55—, e
4 COMP 2117 B i N\ s 22 St H R AR 47 2525 W IR Vowe , F HLLE B 25 COMP 2 1) i HH iy FH DA % H
K625 SRDR2.

[0113]  ZEEHL A I BT VDU, bl %5 25 COMP 3 B 11 % A\ g 22 UK & 2% 5 (B HE JR Vvauiey , b
ELFCOMP [ 47 4 N\ g #6422 22 Dy R s I 51 JRIM-P IN, FF HL LG 5 25 COMP 3 1) i HH g FH LA i HH A
DNZE DR Hod, 38 o A H A I B e VDU S AR , 38 110 Fr 303 & 7058 B [k Vaux {K T
TR () 2 28 75 (5 L R Vvacieff 745 BB K B8 U8 15 5 PWM LA 518 D 22 1 5C (I 2 Ffr 7 HH (1) 2
RIFRQ) 5 MM A T L EINp AT i BE 1 B AE o B, Jhk 55 18 115 5 PWM/ Zh 28 FF S0 QI % A i
1) 5/ SR 2 B A HU AR 48 5l Bl L IR Vaux 55 235 25 B L S Vvaciev R Bl e 45 SR T e 5 o TR b, A
bl T4 45 DA i1 5 A6 14D Jok 5 R 1A -5 PWMSK B ) Th 28 FF S0 QIR Bk 30 7 XM & 5 A S 451 1 22
Ko 7] A R H BEAR TR 2 QR P #3512k (switching loss) , M2 57 HL 5 44 He 8 B 3R [
LY

[0114] P4 & 31 — S it 491 1y L Y 2 4206 S A L R PR B 1 — IR S B3 H R4,
FEARSL ), ¥ 15 5 CS15 CS2 R F 143 7l 5 ik T2 4 15 5 PWMEL A5 AH R 1) J&T 3 . Her,
P 5 5 CS LRI R 3 5 ok B8 18 i1l 15 5 PWMIE] 28 , 1 4% il 15 5 CS2 0 B /32 Il 55 3% 45 5 CS 1/ ik
T A 115 5 PWMAH ZE 29 180 B I AH AL (1R, 4% 145 5 CS1 5 CS2 N A) -

[0115]  DLJEIATPL A W HLIRE 52k F , B Je AE MK T U il 15 5 PWM) {6 58 R 1) Ton Py, 428 il 85
303 HE N EE— R B B HL o 78 85 — A BB BeHL T, 42645 5 CS1a Ab TAE AR L~ (841
“I7) a5 CS2 M2 hb T-2R B8 L - G 45 “0”) o 3 — 7 I , hEH Q2 SN T-H B 1) Jik
T VA )45 5 PWMIT 308 , {35759 32 2 P Np b (¥ 802 FEL YT T 1 2RV 38 1011, 1 7k 28 P N's 55 i B 25
Na Ul 2 43 53l PRl AR A7 D255 D31 R it 1 AS 7= AR S B2 L YL T sec 5 Taux o

[0116]  ih , RAEFFICSWL 5 SW22x I BT 458 il 45 5 CS LM -8 , TR AE FF 50 SW3 I 2 Jse Jo
T (5 5 Cs2mi 1k « 75 L HE B AS TR, 60 U FE At YR DCS Bl 7™ AR R A DU FE Y Tore 22 42 FH 2 1)
REAG I 5| BAIM-P TN 28 #A g FELRT 5 L BEL RS 42— R ) 22 b S GND 2 o 7 T SR rE BELRT )
BEL R0 0 IR 53 35 52 1 AH DG M L 90 28 IS0 BELR T 5 H L R 3 (0 A 0 H 97 Tone R 2 7 22 THREAS I 5
FHIM-PIN_| 3 37 5 BE T R B35 0 PR T o 1 T A B P T 2 i 4 3L 28 B B 3 COMP 1 ) 71
PN

(01171 [R itk i 38 BE AR 4 55 B OTPURR AT 2 T 3R H R 1) A e AT 1 I8 B AR 9 B A DU
B R UL, LA 2 COMP 1 23 LU 5 22 ThREAS DU 51 BAIM-P IN_I- ffy # gl H SbiR E AR 7 5 %
JEVoreo HoHb, 25 R AR T 1R AR 37 228 Ha R Vore, MILE SR 28 COMP L 23 7= A2 1848 “17 (1) 6
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&5 FRDRT DL 7 i Y5 B s B R AR IR IR o I 2, 25 3R R i T iR R 5%
F R Vore , T LK 266 2% COMP1 £ 77 A= 38 4 “0” (ARG I 45 SRDR 1 LA H8 7~ v YR % 40 B R R AR LI
I

[0118]  7£ Jbk T 1 il 5 PWMIK) A B8 303 18] Tonh o5 , ik T8 1A 45 5 PWM s R s 4 3k N 28Rk
HHI To £ o 75 ik 5 8 42 5 PWMIKI 22 88 BHIA] To £ £ P , 35 1585 F 3034 M S — 46 MIFA B H1 47730
2RI BEH2 AR 5 R BB BeH2 R, = HME 5 CS 1 1k 2 AR 58 v S 1 2 115 5 CS2
MY 2 FBE R 55— 07 T, ThERHF RO ROBET-2EB8 1 Jbk B8 1A 1115 = PWMIf 1k , FFA8
P2 IR 2R PEINs 5 4 B 2R B Na_b- 7= A2 AH B 1 J8% B L VL T sec 5 Taux o

[0119]  JhR, SRAEFF IS SWI 5 SW2 2 I B T3 il 45 5 CS 1M L, i SR AL FF 52 SW3 U] £ Jse Joi
THEG5 5 CS21f ‘Tl AL ML L PR A AT , D3 L FAR2 X R3 2 2 b b GND 2.2 i) £ 4 57
— PR, 45 5 B 26 PEINal) 7 42 v b 000 B R Vaux GRBRT BL U HH HL R VOUT) 42
AL 2 LG SR COMP 21 TE 46 N3 o

[0120] PR, 3 i A AR 47 B2 SmOVPURA A 28 3R BRI (1) 4 B L s Vaux i 47 3 FL AR 97 IO A
I 5E B AR, 7 B R Vaux @& T B AR 37225 1 e Vo, W EE BC8S COMP243 77 AR 18 4
“U” B RS DU 25 FEDR2 DA F8 7~ B P % 4 2 i 0 A oL R I IR o I 2, 25 B B TR Vaux { T i
HL R AR 525 1 Vove , DU EL 2 35 COMP2 25 77 AR 3B 4R 07 1 4G 5 SRDR2 DA 45 7 L Y6 0 2 .
KRR AT RIS

(01211 75 4H Bh 2R Bl Na (1) J8 B L It Taux P4 32 B4 0T T O, 4 B L IR Vaux 1 £ 38 i B K . 72
7 B PR R Vaux gl 3 B I ) BR TF) Tv A 4 (8 F S A DU B T VDU 4 U4l B L R Vaux 2 IR T
SELSE L Vvawey , $5 DLk e ik T8 8 1115 5 P 4% 25 I 1) 53

[0122] 55 B AAHh i, 25 75 (R He e ) B2 e VD UAS: I 21 (1) L 1) T 2 B A B L R Vvacey, 10
Bb G 2 COMP3 42 77 A 38 4 “0” (IR M) 45 BRDR3 o JH I 458 1] 3 AR CB 4 s T3 %5 “0” [y 46 Il &5
DR3F ik T il il 15 5 PWMZE R AE SR BE L~ , T A2 AE TS A BATPp (ATAR $3 £7 81 HL YR IR B 75
SR RE S AHANY PR T~ 1h) &5 oAy RS2 B Rb AT B8 ok 56 18 il 155 PWMo 55— T , 23 75 (L FE F A
B TTVDUAS I 21 1 4 B e Vau x G T2 25 A8 H R Vvaey , W B 88 COMP3 2 7 AR 38 41 “17 1)
Fr 5 SRDR3 o SR 1] SE AR CB 4 s T3 6 17 4G U 45 S DR3MG Jik 53 18 1l 15 5 PWM A 22 B
HL P 8 8 2 AT R L 4 B, AE ARS8, K T VR 1A S PWMIR) B — R K R 2 52
P T4 E L A I 52 7T VDUTH A e AR IR (32 /0 KT8 T T JA #HTPp) o

[0123]  Horbr, F bl H 30376 bk 8 VA 115 5 PWMA 45— JE 0 2 B 2 Lk 35 ik 7 Rz
1, AR LA FAA

[0124] &5 448 S BH b — S it 451 1 4% 110 v 1 P B 2 A /s I 1 5 RIS , 7R LS
5054, 3ot 5 B AR B T OTPUAD REAS I L IR YR DCS AL FF I SW1 L bL #5¢ #% COMP 1 DA J2 SR J AR
7 L 2 SHC o i L e AR 7 58 ST OVP UL 5 SR AL FF DG SW3 LA S HL 352 2 COMP 2 o 754 HiL s A 1 B 7T,
VDU HE LL £ 45 COMP3

[0125]  fEASZE G , 1 B JE AR 37 B JTOVPU LS 251 B S 46 0 #5 e VD UK 2R A0 S5 TE B K3
5 3 P 3 S Tt A5 AH (7] B S AN P BRI o AN S it 451 5 ok P 3 5 i 497 ) 2 22 e AE T
JE AR B RO TPUR BC B 5 HE YRR 7

[0126]  7E AR S it 451 1 b 5 P52 AR 47 B RO TPU R, 4G W F 3 YD CS A& FH DA 7= A 46 I L 378 Lot o
RAEFE I SWLITY 55— vty R E2 A W0 L AR JRDCS I it i, SRAEFF OCSWLIH 38 i i 2 ThRE KG:
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5| BEM-PIN, H HRAEFF I [ 55 il v 2 Bl i il 45 5 CS 1, 38 DL T Ha 45 5 S L i %
FEFF IR SWLI S8 /AR ZS o EL B 2R COMP T 1E S N\ s 320 — TR R IB R S B WL IR
Vorp, FLEE 750 %5 COMP 1 {6 % H 35 T DA H A6 0 25 FEDR1 o S AE B2 A 4257 oL % SHCHI 2 /6 22 ThBE
T 5| BEIM-P TN LE 25 28 COMP LI Fru i N\ vty 2 [R] , Ho v RAE S £ 457 L % SHOCAR A 5 Rl (5 5 CS1 5
CS25% 2 T REAS I 51 BAIM-PIN_E- 11 L i 3R AT SRASE B AR , 5 LAAE A L 35 85 COMP 11T bl 3504 4
[0127] P64 B 51 — S it 451 1 F Y 4 40 2 B I B R PR B 1E — IE S IEIS 5 e,
FEAR S ] 5 33 5 5 CS 15 CS 20 JA HH R B 143791 A ik T8 18 4 55 PWMIK) JEL 3 K R 3% o B
Hh L Fa A 5 CS L 70 bk T8 A 1115 5 PWMIF) &5 2501 3 1) 25 6 1) P A 68 , i % 45 45 CS 2l 42
7 Jik T 18 5 - PWMIKT 5 250 1A () 22 68 3 /) P R

[0128] 75 b By 1 A2, ok #3078 A5 40 2508 30 2 DAV s ) JE BRI 7 (M2 30GE) A
B, AR AR AN IR T o BB 3E— 2D Ml , R B4 5 CS1 5 CS 242 4 7 75 ik T8 18 il 5 5
PWMIF) 7 22 (1) I A JEL A ) 2R e 1A 1) P 22 5 M 2 /A8 88, BITAS JR 185 AN 2 it 497 (1) 9

[0129] DA REIHATP1 S5 TP2M¥ B YRR 772k & , 1 S ARk T 18 115 5 PWMIT) J& BATP 1 (1) {8 5 3R]
Tonl P , #5155 CS1 5 CS2HI I &b F2ERE - B — T H , Th R Q4 I b T B8 1 ik 5%
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