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ARXT T LM 2% , T I F V8 4 2% BOR Ay B oK R 357 T 50 38 (00 B o i SR M S (SR R
Wohe

TP R P BB AT B (RA IR /MTIRE) B 252 KW (AT L2
W) o Buck JEHE AR — MREFIIBIT , B A EARREAR N /], B R B B D SR R

FEAASE AR T AR B TR R A B T AR el B £ R SRR L PR BB L
FTAERSTE] o X B ARSI — R AR A Q1 SE 2 Sl FFIR AT, H 1B F4)
7, ARBEHTAT TR FRARY , 1T EL eb B T, A Pl P 1 A 2

Q1 it , V1 SRS THIRHE Voo BT VART V., B LRZMEBER (Ve - V.) o
TR bR AR, BT AT AR AL AR b, L3R divde = (Ve = V,)/ L, (S eLe
FLRABTY T MIAE BRI U — MR, 0 1. 4(d) BIR)

QU i, V1 ATAYHL U BT, 3 J2 B A Hhu B ) L R BB S 2K, WK 2 S FL B L
SERFIFOR B BRI, AR B AR DL U VI A e R AR B MRS L, AL B R
B DI S KRR L BT PR AL T bt A AR AR 0 Sl PR o B HLR B
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B AR AR, Lt R AR R R AR R, Q1 SCTRE RS S , W3 R BRI AR

PEIRRR AN T 25 Q1 SClind , Lyl [, CORBTRTHIRE Q1 L, Mt C, M) i
1 44 DI \L, i tH R AR S0, AP 1. 4 (o) B o e rUBK L, A b FRAR P B AR, WRAE
(V, +1) PR dizde = (V, + 1)/ LEIRIREME T B, BB & T RRM BB R, 10
H1.4(e) fim. FEREBIPRET, Q1 Wit RILSE AT, U8k L ML T RER) £, , JFUI8RM
i AR DLLL, S AR,

SRS Q1 FF—YK T, B (N L MR B R AR 4F D1 MIE M i, 4 Q1 L i b5
10, AR D1 AR DI RO, VI A BT EFH B V4 D1 RAREIE. FH Q1
RAEIE , XA IEE BRI R, — BN T Tpso

RE, HURR L, RO Q1 i I AL I (AN 1. 4.(d) BTAR ) A1 Q1 EER DI Ay L i
(4P 1. 4(e) Bi7R) 270, BN 1. 4(0) P Ay 1, , %R AL & EL VLA B LU HH o 1,0
HUR = ABELUA R, 1) o BEUCRTHERTEE 1.4 (d) FIE 1.4 (e) P EIERHE K A H
VAR R BT R I 1,0 BEE 4 h P L AR, I 1. 4(d) AR 1. 4 (e) AN i e 2
A AARHE ISR A , Q1 R, HUSK L, AUABERIRR G N (V,, - V,) /L5 Q1 e, 1
FRHZER(V, +1)/L,o

1 Ay ekt R e S0 B e — R L 5 0 1 e SO0 0G24 LW/ 1. 4 () RN 1. 4 (e) o
0 L YRS A B e (e 0 Pl SRR A SR S e AL ) , b B ) MM R AR AR R 28
AL CGFB LR AEJR 1 BT RN R) o

1.3.3 Buck {§RBEHIMER

ST % b Buck: 8 2% ALk Vo B 4% ) 8175 T SRETRE , (BLSX PIA R MR FHIRAR ) Sk
B QI MR DI, i 1.4(d) M 1 4(e) HLMEBIY , AT LUHR SAE Q1 FILzi i
DI ) SEARHE, AT 2 BB OR . Q1 XIS, HARSZ IR HUE V. LA A2, PR
FedihF. Q1 SEM, AR, AR TR AF, [Nt DI RSZ V, R i, AR
D1 iy E , H R N F

BV FBRAR T, R R B AR AP AR BRI AT PG . SRR AR R IR L , S0 R PRI AR
T FERELR R AR VIR BRERT LUABIF, 3R N 100% o B, Buck J #8810 I PREOR 5
TEAFRISCBRAE A S PRk SR BRI A P B AR AN BT 0, BT A ol e ) 28R A 4 B —
B

{5 SBRITAF T, Buck HLBEAHIFE B Q1 A DI SEHHE, L KRt S i BT
e, SOEBAES FHEMATA R, B 5. %58 Q1 1 DI MFFXBi#E, LA
T AR D BUREIT | LB T SRR TSR RIS AR B S

TEFFERISEHIBRIA], Q1 I FFRARAE R ey L VLA AL R MY ZC R AE . DI BHF XRS5 &
BB TV RS 3%, DR S A I [ Wk SRR IR 774 P A R T I T o R L, R PR U SC AR Bl A
LR RIRMBIRE . T4 — SRR R T B ko

1.3.3.1 SERENSBERXOBRGITH

2 BN FIBEHIF RAAFERT , PR AEIE WA ST W 1.4(d) FE 1.4(e)
ATH,ZE Q1 A DI B R [E P (T, M T , HLr YT S4E S S B o (AL, BV L 00460t L0
1o BFLEMRFR R MAE R, Q1 F1 DI @ Gl KR 1V, BF UL S ERFE AT ikl
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P, =L(Q1) +L(D1) =1ID%+1L T;%‘:ll‘,
BB EHITHAE, W 5 SRR N
v, v,

Efficiency =5 loases ~ V.1, + 11, -V, +1 (1.3)

1.8.4 Buck #BMXE (FBAERIFKHE)

ANTE 1 TFBRERITH AR R B 2, PR X R AR5 2 SR BV 2708 BORIOT SRR R I
SRR YA e, AT, 5 e e R BT (R e L SRR B R 1 R A ) DR AT R
(B3,

BRARTAT L R 306 1, 75 MAE e H5URE H37 R ABAGH BT, A7 T fg- 5 SC PR B AR 22 7R
K AEHRAERHIT BB

HNFE 253K AR BR T —LLHURE I ¥ 19/ N Bl WA BB AR Pressman JFOR th
FIBRE T B, BRI 0T S AR T HE ORI P LWL, (EL RIS 37 Y S S PR A Uy 7
HAH L KERAARE . VEE L R RIC R PSR A S, PRI R BIAE R DU IGBT (8 5
AR AT | s ATRGE I F T R RAEAGEAT A OF o AR LLSEBEH o (R0 it F AT
L DR TR, U 6T LU P S 2 7 U 28 5K T L T S 1 FF S A (LR TR R R i
S XPIELLLRY)

FEE R IR RO BIRET 3507 15 AR TARRBR I A SR SE R IR T X AT
MRS 5 FTAT G B S et T DA FH A28 B P AR B S M TR TS AR A
BRI, 3 AR S B RS R T BRI R T 2% . XA BT LA TR LIRS A
SRR H B, (AR AR BT LA B VR AR R R B R/ ME

—K. B.

ZEPRIFFARE (SR I ey 0 T A RE ) FTAR B B2 A e FE ol O 8 25 1 2R I B Tt
PRI TR R IR RS B 1.5 (a) Rl T BB 28, LS00 LB fRMiA S

SR BEAR . SR, HUE b AR I TR, AR Q1 A ETHE 1,

BORIBE, Q1 8 RK L Ve FRERIE. SMM TRk 0 P(T,) = 7[ var =

1V, /6, TigEAFERIE TR K (LV,./6) (T./T) o
F52 SRV RE I BIARUIRES , KM v T WAL PR I TP A R G5, MG FE RN v P vy

AR P(T,0) = 7] VAT = LVa/6 SN 1, Va/6) (T T) -

BT, = Ty= T, UEIFRARRECBHIRESS SERAEZ M) K P, = (Vo T.)/3T, ML
k5]
Pu
=P, +DC losses + AC losses
Vo,
SV, U, +V, I,T./3T
v,
=V, +1+V, T./3T (14




1% EEXEHEH 11

)
B L5 (a) BIRAR M I E T SUOY b o i PR A B 28 R T 8, IR 38
(b) BBHHBLOIBIE , Q1 FFINT , HLFEARFE IR Vi ey ELEU W U035 FURA GBS A T
ST s RIS, ORISR0 1, %8 Q1 W R BRI VA FF 8 F e

FHIE Buck TSI AMRCRIFH T 15 4 M R 38 RO RORHEAT I B RAT R, B— 1
Buck FSEFAIBECH A 48V ;535 SV, FFHHH Y SOKHz( T =20ps)

HRA A IT LDV, ELBOFR T T2 0. 3 s, MARIER (1. 3) #
5

Efficiency = 5 =83.3%
FHEBUE 1.5 (a) Fin QBN T 0 XBFE, B T, =0.3us.T =20ps, W th
K(L4) H 5 5 5

=S T1+48x0.3/3x20 “5+1+0.24 5+ 1.24 0 1%

FHERUNE 1. 5(b) B B4 o (EERIE IR0 T, A S MELE
. 4P 1. 5(b) B, FFIE A , R 0 L IR — BRSO (Vo) , B3 ol 03k 51
KORAE 1A, A FFAA T e LT T 18] 7, B30 T A IR T et 18] , U@ S
p(ry < Vile T LV T
o 2 T 2 T
HBT, = Ty= T,,W P(T,) = Vil (T/T),
HPE 1 S(b) RTE, W IR, B SRR BOAAE 1, , B3 T, Ao f6] P oK FHBIR R AR V., I,
A TFGA T R ELAE T, 18 3T B 21T, I A8 B SR T e R

B EB T, = Ty = T,,004 P(Ty) = Vol (T/T) U BICHHHE S BEBIFES KB
FZH) R
P, =2v*1u% (1.5)

BARAE( BTG S M ARAEZAN) K
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P, =P, +P,=1I, +2de1,,7 (1.6)
BN

e P, V.,

Efficiency = B p =V, + 11, + 2V, I,T./T

Va
TV, ¥ 142V, T/T 7
TERELWHILT, XTTFI#IY?:FT =0. 3ps ) Buck 'ﬁ&?ﬁ B (1. 7) AT AR N
Efficiency = & 5= = 4 - 67.2%

R R B 48V RN 5V,AJFH}3:(1. 1) T%ﬂ,EZ&E)} Vo/ Victowey » B 5748 =
10.4% o BLISFRRAT, RREHEZ

1.3.5 BEFXMENEE

Buck J#ARIHIE R V, =V, T,/ T BRE, 15 S50 I A TARBIRA X

e B, AT 8 S8 oA B AR R R R AR LIS/ NIB B B8 LA C AR (R
B, R 3, e 1 TT SRR — it WL/ M A 3% B AR

AT UM ETR LB HAHERI (1. 5) P, =2V, [T, SEWHRE S TF I T IR
o BEAR, A T IS G, R RS _AE DI M, Bk D1 R S
e AR A (2 1 0 A T et DA RE T 0 AR 32 S ) L P I O 30 52 A O 2 1 ol O BT 2
BORFIED) o U BB SRR T R ARG, KL IR 1 R S Ty 35ms SR BR A B PR
BAFHE A SE M 44 D1,

T 2, PR Rl , BB . 448 S FA 30 (38 ISR ) 1 o BN o B 284
PR B 2SRRGSO IAER R It SR W 2 47T o 2

—RRH , B TSSO K, Buck V3 85 04 B ABRT /AN , (R TF XA AE i K, O
EE R R SR ATC R, X ARRS B T RAGATE S FTA R IR

R ERETE AT IRAS AR, S BE S PR AN AR E R R, TEBBT BT T,
FFHSHFRAETF 100kHz HeATRAR, B 0 TTARF RERE AT AV RS LB B ROR AR,
BERATT BB, — M, BT R A R I, R B A E S W F] R EEZHRR,
SR, A LR RUCR IR E B TR T MHz REOFF IR, PR RA it B D il#, 7
U, R ANRES TSR A A, PR BEA B S, P AU T AR 375

K. B.
1.3.6 &it6IF

1.3.6.1 Buck VI%eR%H H iR iR i % (R ) i&it

FERE i R R 2 — R O G SR AR , T ELZE VST %8 R ORISR B A (R — A
I B8 A R AL H

R, B3 T B RORE B R A FF S et 7 o 2 5 e AR AL B e (B 4 2h R4
S, HUBRAEAE AR B, ARSI M A I AR BUG B A H HR)



F1E EEXEH 13

& A A HEIE E AT L — R Dy SR AR, BT AR SEAR WL R 77 , IF RT 2R S2 B M43
B B 7 R A AR (ER R R AT WEGHSTEE (R &MY KN AR TS
) B RKKS

—K. B.

i 4 R (B P ) P TR AN B 1. 4.(6) TR, E DU BB 7 1.3. 2 WA o
SRHLYERHE A P AU 2 T LA AR O 1 P

E RTINS BRSP4 RT 0, X4 R4 00 Rt /N e A 1 A (R AL S (1
PR L HS A R ARAE ) o fELR XM R Pt /N, OB R BT TR

20 R AR B2, BD 1, = (1, — 1) /2 B, RO IR AR SUE SF MRS 12
XA RAR AL, BB TR, RN T . MR SR P — W, BB AR SR L AR
B, o PRI B , LA B P B0 A 338 BR 0K B AR e R AR A

Mg TARBER A R IELE TR B B ANE 1. 6(a) BiR. BFEH T Buck 2%
FITRYHRARLIBIY , AR 25kHe, S AHURR A 25V 4 e FE D SV, S AN B oy
W SA EF] 0. 24, :

BUPANEE R BB AR, B b SN BB ARG, g o AR s U T B A e

1, = 0.95A I (4P 1. 6 (a) BN 138 =BH ) , RS WTBA I SF18 5% , fid 00T 30 19 2 it
HF L, A AR ARG, MR S R TG R . A 1. 6 (a) TR 3 A BUE
ATIL, Q1 FE M H AL LI AR KL LUT , Q1 SB it Bl £ 2B T e

AEXAMBIT o, 5 B B A 15 1 50 4R BB PR 1) R PR R R 2E SV, B LR AR
HELE TARBIR, U, SXARS 5k AT A 3, DA B AR HE G T AR BN ol o T A AT
B, SERR L AR R A A CF DRI ) , 3805 3R B 0058 R R S Ao 1] HL7E
Boost #i$hif , X R A8 27 e — 26 [

Xt F Buck WEERY, rUBE AR EESE TARMA B I, fEE ARE SR 2 0, B b
HAEV, =V T,/T, EREARSHRARMS IR, BT LAY 58 WA, AT 2 1
%55 b i S R DB ARAFAEE ( Buck V1 2% 528040 H L BELIE R AR) o SCRR b, 2k el
A, 38 B ]t 2RV SRR A, SCRL BRI DA QU ) 308 o 1 v, K ek BEL 25 80 ) 28 Al T e 41 2
16, X T, M E A iR .

{EHARESMA G MR RAERREBUE, V, =V, T,/ T MR RHE ], 30
M 1.6(a) PRIFFANBPIEE D] FlH Q1 T30 FoF 8] 8 EL T4 H o 7 A0/ N T 238 B o

R W T,/ T — R 28 L D, Bk TARESRE i s R AR %58k V, = VD, {8
RAEREGE THBT, b2 S RRA WA R, MR v, 20

V, -2D
"D+ YD+ (SL/RTY

DB o ) ST 2 45 i 1 ol PR S, SRR R S B MR B R o B VLV,
LA TR, R T4l rUEAE , A28 b D AR S8R W A AT 22 Ak

TEI R IAL , 138 RS SRR A E AR, T TR, b2t
ARFFELE , R 0 3 BT (T2 T2 LT ) 5 AR T ARG, o 25 B S B 0
/N SORE (A T RO o BRI, TAR T ARESEBIN , B IR B A AR ARIE , T L
BRSHHER R o

—K. B.
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1, =4.19A
31A

3 %
(~O49A. 4 SlIHHAY A
oA sSiEbipE

(1) QUAHEHLFE=+20V,10ps/ecm

(2) KQ=2A,10pslemil, 4 4A

(3) (Q2A, 10pslem:/[,=2 30A

(4) (Q1)=2A,10us/em:f, =0 95A

(1) QIHRHIE=10V,10us/cm

(2) (Q1)=2A,10us/em

(3) Ip,=2A, 10us/cm

Q1 Lo

v
oy — % - v,
e &
Q
s -

1.6 25kHz Buck V%S 28 , B it FL AR L, iy MM/ 1 , e TARBERBE A RS THEAR. ot
P 1. 6(a) 9 T 3 MBI AT, A FEELE TARER T Solof [ A S AR AL

FEiE AT EESERE 2 B, H BT PR HH ML MR AT O2E Q1 AN DI BTSSR BT (8
I, QP 1. 4(d) R 1. 4(e) BiR . XATEE Q1 il IR A AL I SRA T 5B o

EWH RS T Q1 A1 D1 B MK TIE, AE 1.6(a) 5 3 MBIBFIE 4 VY
R S LR /ING R AR R AR, L &5 YA D KRB, U U il
> QU N (B e U/ P (8, 36 7T LS A 7SR AR 47 9 S o5 28 LR S B
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1.7 (a) (i HELETAE) MIE 1.7 (b) (R THE) W18 B8 T B ME L. A
P 1.7(b) (2) AT I, SR AR FE SRR, Q1 Sl 280, D1 e MIESF FHERIR, Yesk L,
HUNEH, Q1 MASRAESTH L AE, XATIE O MR ENFEMRY, MIRLH
£, 1.7(b) (1) BiR. HARHEHF LA QL.D1 pyFF LB ABE
IR HURIRE BAA R 2 BUR L B, (R T #0 ) RFL, 644 D1 3R/ RC 28 op
HiB o

—XK. B.
(1) QIR HL =10V, 10us/cm

() Ii=1A,10us/em
ST, FEFFKTRKIFE 2 AT,
DIURFRIGF R, L ik
Hl ks (FFRaMTEE)

(1) QI4HHRHLIE=10V, 10us/em
BB ERH R, TILER
SeuldRin, RAERD, RINR
AHREQI Tl i il tH B

(2) Iy =1A,10ps/em
LR DR K 3l 2 T LR
HE, HERSEA, 1A
T A R

20V

B 1.7 25kHz Buck %38, Q1 R 4HRHLFEAN DI LMHIE o
P (a) Rl R IE G TAEBERRS , B (b) AL TR

1.8.6.2 EETEEAMBBRGIT
RTEBSTE B8, % F Buck WSS, RS T MR RATE AL BRI EE, HE

XTI B RFHIRL Boost #Hidh, RHELE TG E R AT BHH T LLEL BRI
(L B 7E I 2 4 B o RS RO T A TR

AERCAMBIT o FLBR AR 5 R O AR T T A Y e U A B/ N U G 20 R SR
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Wi 10% 5 0. 17,,, 3rt 1, BHUEHE tHHLIT) B, LR e AR 5
AR AN A1 = (I, ~1,) , 0P 1. 4(d) Bk . P24 24 FEV0 2% T oA e
i (T, AR TR, I
Ly =01, = (L = 1,)/2,8(L, 1) = dI = 0.21,,
e
dl = V,T,/L=(V,-V,)T,/L
e, V, Q1 RS AR HE T Vi B
Ve = V)T (Vo = V)T
a1 0.21,
KA, T =V, TV, BV 0 L SRR, BT B0
_5(Vag =VOVT
1

Vierlon

L

L

B, R L i AR (1. 8) B,
di=(1,-1,) =0.2 1,
A, 1, ok th B U (2 T R L AR v L
R L SR e BUAE 1, B = 10% FEFE A B3 , R B R AR B A B R 1. 10, 475
AU AA,
57 T 7.6 W T eSS YLV MR AR k.

1.3.6.3 mES(ERE) Mgt

ANATTE R BT BTR , M TR T AR, 78 0 0 o 0 T o Lt e R e A
N, B, HR RS B R Ak, MR T RE P

AR RETERIRE 76 AC RLEERLAFI WM B R OLT , U5 2A47 B0 BLAB RSB i (R0 R B
— AR B e T SR PR A BN BRI R, SR SR R R E £ R A AR, FL 45
BMESBE & (—FERER G E) o X BOYIL h BB AR IR, AT 3957 53 44 1 B
HUBE AR (1. 8) THET, JE PB4 TRV e 3 ) M (T L L (110%  1,) B4 L
BEARMIA, SXFE R PSS 7 BE 7.6 o

Buck 3 2 A 15 A HhL L B e 8 P A 82 D 3RS BRI B AR (1. 6) B i LI
HFETECMBAERIGE . 1 SLBUELE TARBER, /MR TR AR/ TS 1,89 10% o #5/)
FRAME, R 2R

B ARATE R O AN, R R (1. 8) 05 1 Fl R T AR S E MRS K9 1, B o B L
Wi L XA, Buck SRR VA ME— PRI (1. 6) BhE I WA Wi 46 AR
AL 8) Bl Y HLBRAG /1N Ph PR R/ INT Loy B, FUBOHE S AR SR L S 4R
R e,

KBS Toll (90% ) T B £ 40 985 BB, R b 7 A0 K e o B, S T B i
JEo SAT, BEHH AT LUSR U S 57 o I 0 4 R RUTE SRR oo S0 SR 000 R S A B/ (
(1. 8) Profse it —F) Wi sk fE WL P45 T BUE R 1/5 (T 1/10) BEBEEAR
SR DO BRI RS B 2 , TR LA SR/ PR DR B2 G o EL ey T30 R 9 R (LI
$ERBRAERT , Buck VA 3 H MR .

(1.8)
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1.3.7 HHBR

B L4 S L C, RS SR — A TR o C IR 2, BT 3
AU R R L, 5 SR 2 C, 0 F K, JPY 1.8 PR, R Bh S RCRIKALHL (FSR) ,
LB S5 LR ESL) o — e, 555 2B B L, 08000 O W, TR L8 3
AR BT BV L7 C, o PRSP EOSC B 0 DB FL 2 C, 0
igetuBL R, (ESR) FIAFRCRIBE U 1, (FSL) B,

ST ARSI, L, 7T LS , 6 1 50 3y R C s,

R SRS HUR S A B 3, I H A SR A PRI, AR
— it K F 500kHz,,

——K. B.

Rt KA F SO0KHz I, L, AT UGS o C,—BA AR ARAL ¢, UL 7E IF SHT04L , i
C RSO RN T R AL Bt A R, G ZE BB, 3 F — B R 5. Bt
SRS T L 3SR A TR R, .

HFAS S RN C, B M R o L ,
RSB (1, ~1,) (8 14 (1) i [
BRI BT I, T C, MR ALk 5 c
B CRRMBUNRIE L, WEMMAR, v, T4 &> R,

(%R RS WL, B T TFAT RN,

BRI B A R B 2, AT L
MR O, T 2 SR B4 ML (LA
R i H T A ASE , M AR T R _
FESEARGHEN S fgamus e, 008 BHLECUIETH
MO HE, % 50 ~ 80 x 10 SOF,

ANTE A ESR AL A EL AR, ESR (Fp [ SCHR0t. UL HRIT ESR AR, T4
2R S HSEIRAD ESR 2,

—XK. B.

RIS Buck 4 A% A FBELVE S BE AR IR H 38

RHBIF

¢ Buck JEBR K TT AT H 25kHz, By A WL R 20V, S th B SV, 1, =5A, R
FESE A TR BN 10% BiE skt , SO BLE/NF 50mV,

BB/ N RERSE 10% BUE TR, W 1,y =0. 1, 1, =0.5A, MATARIE (1. 8)3Rilh LKy
_5(Vaw = V) V,T _5(20-5)5 x40 x10~*

L 20 x5

=150uH

dend on

Ao, e —Ig{H (1, - 1,) =0.21,, =1A,

B RB L OB TR KR 43 4 bk ph LS B8 ESR(R,) =2, U] LA g 4% ohy 45 AR A48
ESR ¥ it SO s B2 sR , IR BR

PR B B L R R B V, = 0.05V, T ESR K R, = V,/dl =0.05/(1, - 1),
R, =0.05Q,

FHRTE A4 09 J08 ESR/LA X RRA(R,C, =50 x107°) 78
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C, =50 x10 /0. 05 = 1000pF

BTk A AR SRR S, 2 €, = 1000pF

TEHEE 1 4(d) HIAPESBHIE V., o A 1 4(d) AT, DA I B A 39 S M et B
P AR (20(s) PO, OB IE . =AM B WA P A (1, - 1,)/4 =0.25A, BT
BRSPS RRAE C, b2k M BB R

y It _0.25x20x10°°
7 C, 1000x10°°

B 1. 4(F) LT M S08E o MORE A2 53 5M i 0. 005V R SCisE ML I, o 4 /1 2 HE BB o JE
We— {2 0. 01V, FEMLB D, W2 A il FR 0 i b ESR LB R, LA AL TE S0 /DS
VAT LA 2B o

X, AN o R LA B ST R TR FR BB I R, R R A Hh o e PR e — {1
i, B eAT

=0. 005V

(1.9)

SRIEARHE R,C,H P GE¥ K 65 x 107°) SRRk fe €, , BD
65 x10°° 0.2/,

TR . 10

A X e PR S B ol 0 B AT ESR BRAE B A8 38, 7T 25 K. V. Kantak f9
Do BSCAEE NN, R, C, KT F 3 I ST -5 0 5 18] B0 — 2 (G 6 4tk ) , W) 4 < 451
BRSO ESR BRiE

1.3.8 AHRMEEESHK Buck HREBHERERAT

ST SEBUA IR it Dy B , el Bl v A T BRI R A B 0T U R BL Al B
TEAFRITH, AN 1. 9 BN , S BE th  TARE R 2% ~ 3% .

> V25 [(N2/N) J(V;+0.4)]-0.4

c, =(65x10°°)

P19 Gt RIS R AR, Buck VRSB LI S SRS o CUC U 54 A S
ERRG  t1 FHAIBLE QU XAt dafE HLFE V, % DI MO, BT A h 50260 29% ~ 3% ,
FPE 1. 4 L, VA B O ELUU A S VR 4 A SRS o B 1. 9 e B HH A I
RRMEIN T A N2 BSR4 . LB AR D2 FIr AT C2 BOREUBE. N1 A N2 61 4 5
B 1.9 PR, QU KM, NI 9542 Sty FEAR HE20 S P BSE I —AREF DI B F ek — 1

@ K. V. Kantak, “ FF et 08 85 28 64 th AR OB, o J7 A F- WU SUR, Boxborough, Mass. ,35~44 (1987 4E 4 .
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AR REEM R, T VAR A MG R F R, BT R B SR —ARE DI
B SARREARAE U N1 i FE A5 . D1 JR AR 38 FE PR i) 14 5 2 A, L Sl R MR 7
ARBE R L PR 2R 0. 4V,

SXPE, % Q1 SCHTRE, e N2 LI N2/N1(V, +0.4) , ERIZSHIE, # D2 th#
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2.2.11 FRENBERHRRBRRE

B 2.1 28 FE A8 1) 4% 5 FT LA 4, b T BT D64 G T SO %, 9 ELu ot O Sk i
BB A BT, BTRME TR i, AN S A0SR MR A 32 2D A B H
TREE,

B R HLFE R ) LK EL AR A LR AP R BRSO B SR F1 P 2. 1 (a)
KB 2. 1(e) Bim B BT RIME . BORE A — A/ N R ORI L) SR IS G4 R,
W 2.7 (a) FR o

LB , WAt OGO H ML LARER d/dT s T B, P4 LIRSS R IE IR (K £, =
LidU/dT (920 TR BB IR BRI N A B K B WA R0 30% o BRI, e 4R
KRR R R A K M i, (LB R R M B ERL T V,

V,=1.3(2V,) (2.15)

P b WEA/MERET R (AR PO AR AR L, IF ELR FH = WA Sk, B
CREFR BRI ) JEFE A RIS K G241 2 (8], 7T AR IR R B/l . — MBS JE
%, HRBRA R AT B B R 2% ~ 4% o

R IR AT BAR 8, R A ITA (0 58 4 5 B 7E — i, SRS Tk AR 6 A Y e ek
By,

—K.B.

TEFF AR AR PN A NP 2. 7 () 7R B2 o I 4 (LS Pl BT AR ) , AT LA/
TR, R RCD G540 55— EEIh AR, WU FF S TR S et B AR
1A A T A B SR S . SR oh 00 BRI T R LA A B — SE LI HE S 11 B2 it

TR A=A R o T L RGE AT S RO R A BIR R, T S A 30 2 S A AR T
BIRI%, WA 2. 7(b) FiR o

BB 2.7 () BR , IR R AR L, (2. 2.6 1) B/ KGR L, Al Ly, o K
PR 6 T RGO BT AR B AR BRI SR, e 2 A 4R [ B R
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TR (HE R T RGBT BONFAIRIE L, L, T AR R
P 2.7 (e) Bizm B AR FRAR AP0 B, X SRR 20 A PR 00 e BRI AR AT MM (e X3t B
FEAUR B34 300 ~ S00kHz 38 T, SUR BN 1% R S84 b RIZELL ] ) 2 A L

@

B2.7  (a) WSTED R AR BIR= R0 (b) W04, RPN R BE 4R 1
JARZ URE, A RSB OHBABINGR . (o) A RIS RH B 9 BE
WL, B/ RERE L, R L,

2.2.12 ThEFXERRE

2.2.12.1 ZHRFAX(BRBEENER") 85

W 7=0 [RAEATBHIPS, SR RIS BB LT B WS & A s
BB, AR LR RS Y TR | TR S5 R A £
W2 ATRARD , ST LA,

TS S0P 1. 5(b) oo61AF Buok HAE BT HIOIREE, ROOENTIL TR 2 W& B
W, LRSI 2.8 ST, A IE b I BIICRUAM 2 VL0070, MR 0
BFRPTUEIAHIA [, (2.2.10.145) o RN Lo FRESIZ B0ER] 7,08, 1 R H30
VoL BT, =T = T, FERBI T AT 09 BIFRE P,

P =hug Baan e Loy (0 %

RIER(2.9), T8
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Py =3. 12 (2.16)

“T
ﬁ@ili%%ﬁ?ﬁ%ﬁ—ti.ﬁ*ﬁ‘?fﬁﬁ’ﬂﬁl{?%ﬁlﬂ?ﬁﬁ,%ﬁ.\:ﬂiﬁ&iﬂﬁ.lﬂﬂt?iﬁ

WP SCARAETT LA o SR PR 0 T A BUAE SC i 20, BB A B FH 238 2 V, i, s S ke

HEFCHEARL 1, A28 PR T MR T.) R SR 2 V R

2,

T

TR
EFHRE

Frimg R KR

BE2.8 el YAl AR A 1 T SR

2.2.12.2 FXESERKE

6 S B, B TP A IR WA PR L e e P B o5 25 LU IR AR, B0
P =1, 0282 o.ar, v,

FEH 8 B VTR —FI BRI T ST IO AR , & AT DRI 4 SEAR B A A 1 o ZE7R

B R L DAL BB PR, 5 A e AR e e TR IR AE 1V e ARAERR(2. 9) Ry 1, T4
L36P. 0.0,

(2.17)
SN TF AT Y BARFE N
T L 0.624P,

P =Py + Py =3. 1z—v (2.18)
Vo

2.2.12.3 150W,50kHz i iR 1T H 40

TFELL 150W S0z, $it 48V ISR AR BRI BT AT N BRE 5
ST 5 Tl L DAY B W P 04 48V, B/ L B ( Ve, ) PR HLJE (V) 43500 K 38V
60V, BEAHAN S0kHz, FF A N WU AL G A, FF G E) (BT X/ 7,) H 0. 3ps.
HHER(2.17) "I14, Hi SBHHEN
0.624 x 150

P, =0E2050 5 46(w)
AR4ER (2. 16) AR A FFF KARFEN
Pyuy =3. 12x150x60x—=11 08 (W)

Y BLBE W IF RARE L g ELI S ARAE R 4. 5 Ao A0RAL AT MOSFET 4 , & ¥ X i Al g
0. 05 s, MFEA G I KARFETT B BER T o
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2.2.13 MM ThE R 5\ B R BRI

e LR T R V- £ (LB (A el A M 4 o IS A7 A B (o B ) , L4 o
hREZHR(2.9) HFRH, A B ELZHIR (2. 15) WRE

(2. 9) il T AR 2 R P AR (e L A BER, 52, 15) S T X 0
KELVERA U RIS HLR R 7 o 245 FH RUHE 280 AR R A I, S S LR IR AR T #e e
MR L SOOW o 785 T30y SR A58, IV 1H 0 5] 1 et 2 £ ok, 4 0 o S 2
FYEER IR A, I LA SR (8 25 RO T

BRI, FLA A 155 Hh A 005 2 LA R IR 330 R 19 3 3 MOS-
FET FF PG HE M8 15 85 0 SR A5 92 (0B HAG Lo

S, T TP R £ — U e B e (1) 4OOW oA e , A1k eby o S 460 1 SR /INR
R A H H 4351 48V 38V F60V,

B30 (2.9) ATAL, BT B R LR 1, = 1.56P,/V,, = 1.56 (400)/38 = 16.4A, i
(2. 15) AT K EBTRLER S h V, =2. 6V, =2.6 x60 =156V, i i % A ¥, 1)
TR HE 5 Ak 200V,

ARG FF A, TSR SO0 BY G 4 MI13330, 2 I 3 W P 0L A B V., FBSE
Voo (FERR S IR B HLH N — 1~ 5V I, 0] LARSE (9 XU 6] B oL FE () 43 51 7 204,200V 1
400V B, AT 35 A L e 10 B FEE S (1Y BE0K

LAET 16A 1 FF AT M B K SOl LR 3V, /MM 4 S, AR 1.3 ~
Apso FITIXBEBRI , FF XA ) TF 5 BURE AN B 330 SR A A, Ak 030 /S P 4 th A7 PR
(BRI AL B IR Fh) | B FAEREI I 4, R TR ZE 553 0 40kHz DL LAY
B,

KAL) MOSFET A%, il e MTH30N20 %), ‘& BORIE HL I N 30A , B Kk 200V,
16 16A B, HL S0 RIS 1. 3V, BRI HC DL S 40 2 T T O A R A B — 2 D Lo
TR BT A SE R TT ARG T LA (R SEA A (A UM 2 R P D SR AR ) T,

X TR B Y, AR AR N, B s K S W e R S 8 2.6V,
(R(2.15) ) o B0, 120V ZEHHHA BRI BTG LA +10% , H B FEMEE H 1. 41 x 1.1 x
120 =186V, i F-IRBRIIETRER, SLIBA ML N 1 2.6 x 186 =484V (3 (2. 15) ) .

FINE B IBAERAS B L BB A UL o A e IR P AR M LR A (8,
AELAE S e — i B2 5 B 85 8 ML A A8 A IR AP R B 0 15% o 30 o A8 8 R 7 3 2
1.15 x484 =557V,

SELREE ST A RS HO RS BRI Y 15% B K, B0, T AT AR A9 32
HABRAE R “ TR 7047 4T IR LA o EAL XS TFRUE B 113V MUZSHAA , 10ms Bt
FVFHIBRAA 180V AC, FEBRAS(EY 180V AC I, ARHE (1. 15) , A St v SR 1 8
180 x1.42 x2.6 =660V, JREF I A7 1R 4 PRl KU K & A i 8 7R 32 85OV 9 ST, ELTE
BOA RSB R T R KRR AR AR — R R A e o

AR TR TF 6 AR B E A L, 3 HL A BRI . X F
JE BB B R SR, AN B D BT 9 o R A7/, 8 DR A AT S L FE 2R
AR/, 7 1 T4 (EMD Al R
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2.2.14 @HEHENET

2.2.14.1 HHBEHOET

2.2.4 W, E 5 A L O B RES R AR G TR, HR,

P 1. 6 (b) B/ B A e S A I A L SRR ARl L T RO AR T R BRI A0, XM L A L
W T REREAIRM 47 f—2krd R4 (1.3.6 1) . T

dl= ZI,J/,_L _(V(-V)ﬂ (2.19)

2.9 A THHBE s LA C i B 2V, ﬁ/wﬁ BNV, B TR
BEARF 0. 8772 REAT LU HH AT AE A4 V, (8

PE2.9 4 B P B R T

ifi v, =V, (2T,,/T) , %~
v,T
T, ‘W
EEUN, 4V, KARRE V, B/ T, 0. 8772, T2
7087 _V.T

T ® OV, =1.25V,
&
o L2V oV Q12) ) 0.0KT
L, e [
SR E /N WL Lo AR B LML 1. B 1710 GRRHE L) , S0
0.5V,T

== (2.20)
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VA L, VA0 T B 80 550K 5 ] AR ANED s L, Ky /Nt LA, 1, D B0 B L O, 80
[UE5PoE

2.2.14.2 HHBRMHGIT

AL C, B B R R B KA BB R BER . 13,7 AR B LT e e
1 BB LA ESR (SRR R, ) IR/INRAE , T AR i M 25 A B B R/ N I , BB R
We—WEfl V. K
V,=RdI (2.21)
Seb, dF BT g LR P Y SO e — i (o
T 3 AR AR AR R AR RBE R, 3L R, C IR AR . 4
AR R,C ISR 50 x 10 °~ 80 x10°, Ik C, Tt

_80x10°° _80x10"° _(80x10°°)(dl)
=R v T v, (2.22)

S, C, B AL R L, dF (B h % (SR(2.19)) , VBB fR A

2.3 EHMTHBFEI

2.3.1 BERIERE

SR = e Y ESCE B AR TN 2. 10 AR FEELWAA LR 60 ~ 200V, 4 i Ty
F 200W (354 , IEWERES AT RER B Z BT HWAREMT 60V HRMA
I, SRR A BUAR K o A L FE AL 250V, UFFSCAE Ay A e FE BT A1 4 3 Ko

S5, LR KT 200W L4, BRI b B, IR M R IAR RIR K, T
T AR5 AT L UE B X — Ao

NG I 2.1 ORISR, BB G EREN P — E B B
ERE—ACREHEPIA) IR, R4 A B b, T8O RSN 2 5% LA

Bl 2. 10 spF — M V., DR VR0V, o ERABA RS AR A R IR
AR Q1 ) SBIRI LURSF V, tH5E . S E] ph RBRESE ST, 4 V., F Ve
AHL AR RO SL T U RB AR IR AE , (0 BT F B i ) S R A, B Hh LRBARI X R
FHEE (REA 5% ~ 8% ) . WEETAEREIF.

IEMAR ARSI 2. 1 BURES LB L, RA— PR RS DI . % Q1 B3l
B, I Beetl N, B AT R R Se L ) ) 48 B AL X F S A4 i W TE o PO R BT N, B[R] 42 3 o
Rl , BP9 — A B (D2 ~ D4) E [ R , o o0 B BE A BT YK R D 41 9 1R 44 B o 4 B LC
TEPCAMAG, ERE, RS RE Q1 FEA FA R, HIAN EWAE S, ffk
Buck J# AR AR LT T R I  BR R B S1 8000, BT AR FIEWR AL,

A, Boost TEERF A 1. 10 518 1. 14 PRI AE AR BeaS , LA B SOMAR ek CRAESE 3
TR R R BB AR08 T R SR, SR AR T S SR i e i 14588
SRR, XERBTHIEINTETEREZRERMEA. N5 EMBIMEREHR
6] XA 1. 4.2 950 1. 4.3 Wb B ihigad , R e 4 BRI P akskitit,

I 2,10 PR, Q1 SEII (T...) , ki th B WA DS BIAR A IR AR TG o R Q1 Sl FEpE
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D Vo
- D4 L3
ADI N, Ny A1 3¢ [|r3
. Va
. 3 L2
Nog [|¢ Nt Kope C2 R2
Ve
Q1
. 2
Na

D:
D:
Vowr K D5 1 2=

%

~— — ="
— —— 2V
v

Vae

ov

B2.10 EREHREATh. KRR LR Vo, b, Vi TE XA R SURAICH 1T, J5h, 56
AU I AT R (V, Vo) o

1V P IE 15 KR Vg , MU LR V.
‘V.,W:[(Vdcfl)x‘ﬂ]fvm (2.23)

W RE ARG R B 5 1.4 Buck BB EE—FE . —RAT DS ~ D7 WIEAIRE
QAP PSR T T ARE D1, 24 Q1 SCHTRY , FEAETE T1 f (P 2. 7 () Bs B2 FERS S5 28 i B A1)
R ) LA N PR A o S BT A A0/ K R SR A Y (6] 4 S AR X TR B AR L. R
VA AR DI LN, RIS s R R 61, FLIE A N AN, T30H % GE AL ), BT
N, 5.4 3 _ 09 IE e FEH AR 24K, (48 Q1 Tk o8 , i T UK

AT, 1 F AR D1 S5, N, (714 35 o PRS0 T O A (S — A AT IE W /R RR . 40
ST AR N, EMEES N, ERE RS, BIR DI AIE M ERE(1V) 7T L 28, Y
N FIN, EHEEETF V, N, F 2% Q1 Btk ayd KN 22V,

RUTETPERL , 72— P9 , SRR O B 7ESLRENE 1% _E W — 7 iz ah, W E 76 T — )
IR —J7 138 B 2 B, A AUFEAS P93 P Ml 1] B JLREHE ISR AR IR B T . 50, 35 F RIS
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R DK 03 AR, I RO AR AR SE BTN P , JF R EPHEARIR

B 2. 10 ATLUA 1,235 Q1 AE T, 41 S, W N, i[RI A 30 I, R HOR Vi T, 0 AR
BRI 210 oF AL BB AR BRI E A (R (1. 17) ), AR ADO™ 4 Bl A2 16
dB = (V,T,/NA)10%,

QU SEMiikt , ik i AR Pl e N KO FELTE I 6], EL IG5 48 i LI ( 2V, ) 4% 6 1) A2 LA
HRBBERA2 5 AL A%, I 2. 105773, IR0 A [ B BRI R AR IR 18, T — R
WAL AR, LW AR PR BER E AL RERCS B R RO

Ql B/ , B KR R4 A TR A Lo Fifrifi AR (L1 ~ 13) thig it T
Feo th T HUBRE A BE SRR , BT LA BT AT UK IR P 2 16 LU B AR e PR ol R 3 e
HAAHRG, (BB A DS ~ D7(F 2. 10) HHALF Loy th 4“4 A IE R, R
P40 A D2 ~ D4 BT R E o LR L U AR Y R 7 16 D , LA Hh oA e
Loyt 07 R (B3 et g v ) RSO A 3 P ) LR A

SRS AR D2 B R I 2. 11(b) PR BN T, 9, % HRIAL (Vi - 1)
(NW/N,) T = Vi il T = T, 1, 52 e A — NS W AR S (DS) IE ] E R LC BEBE
APHX AT, B DS 8 IE ) FRRE ST D2 MR HME(V,)  RI BT L V., 0

Vm:[((Vﬁ-l)%ﬂ)—Vd]%‘ (2.24)

TSR (@)
V= DN/ N~V
I 2N o=t

P R w—— T —%,
()
Qlon Qlon Ql on i
i
fae @
=
({7
Ips
"‘ s
Tk
IA L1

T Vom
DS
N, DS L [Jw
Ios
Main secondary output

[

E2.11 EREHRBEORRMER AT TG A RAEA BRI AOIHE, B 8 L
HIEREE, BRBARE, dEEIRK AL MG R A2, ¥ ER
il LR LT o 4 R BT A U B AR L P 4 ) LS LA R B 0

o B4k Pt RA BRI o

1
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2.3.2 HH/HARES SENE MBS XR

G RBAEE V., [ — T3, WRAHE S S Hd RV, B, RIS T, 08 V, 7 V, 5%
BB FR AR AR AR

(2. 24) FTLAE H, 2 V, SO, BARFRE RS V, T, 0 R R h i, Btk
B R T, (T, ) # B Vi (Ve BIBHE . 3T R/N WA RUE, 30(2.24) 7]
EeEps]

vm=[((vﬁ-1)%)fvd]%“ (2.25)

e (2. 25) A, SATLAIE 2 (0 IDUF W 52 S8 B0, I BN ELRA A LRV, R
SR Ve (Vo IR/ ME) BB SeF SE R T, 8026 I 80%

SRR B OR P 2. 10 h A2 RYTIRLSSE T AT AT o [N Ay 4 SR 5 6 ) o5 0 A
1,00 A2 75 —FATFAA I A RIGF 58 S T AL, FEAE 18] £ DR R BE A 28 A7 5 B 25 S T
IR, 35 30 I 18] D A A e (R AR TR AT B8, B AL R0 A2 RMI%E . AT R O R fESE 4
SOTRIBEH R AR IR % TG OB SR ARAX , [T 850K

TV, B GEET ] T, P RREEAE LSS, rTAR SRR RIS A (R 117 B E MR IEEL N, o
ROBZAEAL T BR T 1. 5. 9 WIHE KSR H L, T BRSNS,

SR, (2. 25) 9V, T, T F VR B, F R RE RSP G R N, ZJ5 , BTG T
FHHBIE V, SRR R ELATEN,

2.3.3 HWHBE

SRR BEAR 12 .C2 1 L3.C3 S350 V- 45 B B 0 B AR 4 ) 59 B 58 ) 6 00 B
BTG R RT3 HIH [ (Vae = 1) (Na/N) T = Vig b (Ve = 1) (No/N,) T = Vel o L&
B2 O — N AR R MR BT A LR Vo RN, B G 1 S — AT ek
B T, # BB AP AISE T AT RO IE 16 FE IRV, RIS BRI V, /N
R

V.‘=[((@—1)’,vv—:)—vd]% (2.26)

V¢=[((Q-1>%)—V.,]T7“ (2.27)
ST TSV, STV V, T 5, A TR SR (2. 26) R (2.27) b, B
15 V. LR R
R (2. 24) FIBI 2. 14 10 SERGE SRS T, SR PER I S5 0K V. A1, BLBU5F
ARSI £ S th T SURA TR B IR (2.24) 1, SR
A TR E (54 S AT LI, SURASL 2 A Q1 MY IE (L FE S (it
FEEE 1V) RS B0 E R SRR b 3 Rt e FE RO B A, 9
HRIEHCRERAE, V%S T, KA R FL
S, WA (2. 26) R (2. 27) AT, V, RS B0 T, , 200 v JERCS 5098 Hi s
PR ) B S B EAGTIAS e 5100 1 R A, AP S — b o FE A
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A A B LC V- IEBERS i b (B L SR BOCAE o 7 T, S AR L B0 25 4k, U0 4 o ol
A B P I AR R P TR AR AT OB o v /A SRR TR B R B S L e PR
G Ry 5% ~ 8% o

2.2.4 bRt BRI SR T AR A R ISR
Ao ATLAE R I B ) A BOR TRIIE X AT, A A AHAE F T iR

HFASHER, S8 TR R, R RS TR N, F N, ATARHER (2. 26) 1
R(2.21) . BEY, TRV B, T, 000 R B H 0. 8772, W N, W i ok B 40 s ot
(R (1.17) ) Ko

2.3.4 R|HVBER_BEREBLORTR

BERERGOR AU AR U AR SR AR AT BUE A, TR A A i
IR EFEIE o

45 1.3. 2 5 BTRK Buck WSS, Q1 SR, YR AH 2 HiL AN 74 144 R R 3 ( LA
S T4 04 1E ) K R FLRAT BB RBR A ASE , a0 2. 11 (e) TR

QU SRR, oL R O A SRR X T4 SRS 60, SRR TUARHI I N o ST 220 , ok 4% 7
UL M o PG AR S R B, FEA AR B T, 0 2. 11(d) Bim . ek i
2 Q1 RERNKHALNS Q1 XWTI LI —ARAF M Z A, 40 2. 11 (e) fiR. E2.11(c),
B 2. 11(d) FE 2. 11 (e) BIRBE A S T A R B .

2.3.5 VMGHEREBHIERBABEZ BHXR

BB A B BTA UGS R S BASOR ) 80% , B P, =0.8P, = P, =1.25P,,
FUB/ N RIEY, TS P, A DI NEL VU A LRV, 55 % B0 R WP £
HHFBL

BT U AR 4t PR, BT AR S R 3 B B FLVUHE A L P /e, 3k
BrABRRRISERE A 0. 8772, B U L AR T LT 39 S 4, PR b 4 ek ok o . 2 —
ANFEREN 0. 8T/2 HIBVBARFHI, R A SR 40 TF KB o B, B LA 65 J 000 60— A3 PR A O, 0
P 2. 105 7% o WKL SRR Bl 1525 1k (0. 87/2) /T = 0.4,

RIS 4 BB Ak ol L S IR B T A TR, FLORAE A BB Ak o A
Lo WP 0. 41, , RiteAT
P, =1.25P, =V, (0.41,) & I, -2 :,?P“

RTINS AR 0B/ ELVLA A ML PN R4 3, BT SR th A ROF TR
SRR PR AR BRAEL T T 7 Bt LA 0 00 90 2 A SR R R O, s S
IR -3 JERERY MOSFET 4,

e (2. 28) A2, 9) T UL, ZEAH R 4t D AR/ N EL UM A UR T, TE MO BRR 19 T,
RAEBAING L HIPIfE,

B KRS A P e T (S ) Bk, T LE SO e LA — A
(2. 25) AT, FEIEWAEBAR T, A0 TR R A9 12 6 K, B/ BV AP FE K
S ] 40 F LA JE 0 80% o SORE, 0P8 2. 10 BUR 26 T — A MIFFRATT, T A2 B

(2.28)
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BT AL, BOOTE— NN HE SO BIRENY 1128 1 A9 1A, T AR 2481

ABE SRR SE B R TR AR I, FEAR R 8 i h 3T, 02 e el WAL S R s
PR MR, NIRRT 2. 2. 8 1T R SR BIBT M, E 375 S BRI A 57 1
BT, L XER ER AN 52 A R A4 1 )L

2.3.6 NEFXERAXGEENS

TEEWASBAS T, 2584 N B MG BR AL N, i B ROHI 25, D13 FF 60 ok Xl

#L P R R RR B WA PR BB L R, 2. 2. 11 W IR e U R R e I R R

ARSI . BRI T BT W MR BRIV R, S B2 4, o0 I R TR

SRR K BTV A LR B 0 30% , TEMCH P IF 26 R SCUT ol T 1 ) S5 4440 -
BN

Vo =1.32V,) (2.29)

2.3.7 REREIFREFHH ThER R 5

2.3. 1 FIFRBE AR X TR B A B IEIRT 60V fYIEME S 2  HSTbRE S )
Y1 150 ~ 200W o 33H BRI 4 , TEWHCAE 0 8% 15580 90 5L 1 ol 00 Bk oo 1 AR HE e 4 MG
HPA BRI RE AT, (2. 28) B RI R RIS KK .

BAEH BB — M T 5470k 9 200W IE BB LB/ NFLR A A HLTE 43 51 %
38V R 60V ; (2. 28) Lt ORI IR W 1,q = 3. 13P,/V,, =3.13(200)/38 = 16. SA; th
(2. 29) F AW R R H1 KV, =2.6 V, =2.6 x60 =156V,

B R, BRI EZE 4K 200V M85, SXPE, A RLUEBRS (it 72
BRAM(6OV) , ARSI

200V/16A FFRAE M LA 1, (B84 2. 2. 13 WHHHE M B RUBRA 4 IR AF i %
MOSFET % # BEBRITHME R o XF 200W 1 FH5 A, 166 T B3 /RSP 40 ) R 090 41 7 53
&, I RATPIA L iRk o, A O 8A . MLV BB , Bt R W 7 N 5031 T
HEORFI) € B 3w/, SO0 Tl AR — MR B 5, SO TERE I 7S 487 170 51 4 e
BRI SR, SO PR TS .

MBS WA (W 2. 2. 13 45) — B, I FRSHIMA R 120 x (1 £10% )V L
SAEH AR IF 6) ACHLHEBE A A — AN ME AR IR IR 32 W A L JE IR I , 60 5 LA A
J91.1x120 x 1. 41 =186V, W 2V R 4 TE (7 FERE R 184V, dhi=0(2.29) , ey
6] FF S ) BB KRB R R J1 RV, =2. 6 x 184 =478V,

T A Pk A v PR AR I, 6 05 LAV, = (0.9 x 120 x 1.41) ~2 =150V, 4R 4
(2. 28) WA HLIE R 1, =3. 13 x22/150 =4. 17A,

X 200W ) B2 2 TE SO0 R , SR B0 1) 0 Bk i FE ST 7 (478 V) T R 0 e v
W4 17A) o BN HEGE 15% B4 A BRI (T 2. 2. 13 45) B, I S T L T R 7 2 550V,
IR SRR R AR AR V.., (CGEITBRIFI AR R — 1 ~ - SV) B BL K, 550V
MRLER AR A R R . R V.., BN 650 ~ 850V, ) G WE{H H i K
4 17A RS BER 1 25 B AR A0 Sl HE R . LR, TEN 2. 2. 13 W TRHS N, B S4E
BRI B R LIPS W U Vi TIA L 2V, U5 I8



52 FFR BRI

2.3.8 IThEMEMLKARBAREEHERERE

SR, BB N S R 584 N A DM S, SR N A I EL N, (R 8
B ER ARSI AL o

I B N, i TR ey SRS S B RE B, R 2. 3. 102 W epihig, SR N kA8
b N/, 3o T4 it 4, FEA R R MECHE E R (2. 28) RSB/ 1 Q1 R K M7 et
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I K.Billings, Switchmode Power Supply Handbook, New York : McGraw.-Hill, 1990.
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1T % AN 4% KI5 o

AT DA e 4 3 e o B R R AR IR B SR o AR 8 IR BRI R A
FRIERE SRR +5% , B AT 59 008 FFEEY 14 ~550, B SRR LA
A2 P A B A AC L , A A 1) 0 75 R 75 22 1% L8080 2, LS 07 o A 2 2
o R AT Lo BT G A9 B O R 0>, (UL ft N 22 T R

XA MPP 0 AN (SR T 40 FhL 0 Ay 26 ) L ORGSR S e 8% , BT PR IE A e 8
FTEARSZARK WS (I 1.3.6 %),

4.6.2 SREMABLLMSERRT LA

0B OISR B AME o S, AT LGRS IR 500 (1 2. 5) , IR AK
S T AT L A AR A (R 0 B A EL R AR 5 R S B, T AR RS
AN

T e 3 2 4 ) TP DR 0 S R BT L 28 A i 2% R AR 2 T R, A
B 4.3 PR , 3 20 2 RREFRA RSB 698 T LR L A\ AIRANZE IR VL, o 1 TR
LA -7 AR L, B AT AR SR AR [ L BT 7 6 [ 8 VL

N =1000 [E (4.14)
All

P 4.3 TR0 T RSB T A, 2R RAGFIFF LG 005 R0 2 B T I, B K, A,
AR, MO ER A 0 2 LR L AR 18 o 5 AR A B BT AT O e A RSB T 11 A B 2%, I WT 4K
IR A (8, TR (4. 14) PHOE N BE G AUBR R A9 8150 — 44 i M IR BT 7 32 A0 S8 4L 1
Bo ML AT, FEAE ORI GARTE FREC RN 22 LA

RE AR BIPTA B0 2TFBUT 8 A LR RO AR, (2. 39) ML
b ety AVE (A (BB 570 B R ) o IR MER s H R A, (6. RESBM T A
LRI SRR (2. 37) WA IR M B3 U3 L FRE O RER B, 7E B, UL BERE MR T
B i HE AR o

B 2.3 AL H, 4 F Ferroxcube 3C8 #k Ak AL, X A4 MU R RABB A, K&K
2500G, P, ¥ 25006 FRRAR(2.37) , BI AR S A4 2. #6502, 37) o, i F o — AR
ARKSBRCTE L, EATF L/, FBGE AR TR (2. 37) PR £l BRI L, R,

4.6.3 RF MPP mg O BhiEtaFn

LTI R Z , EE f Magnetics 24 ) (7 & H 5% MPP303S) #1 Amold Magnetics
248 (7= H 3 PC104G) 4,

AFE: RWE SRR R XA A AR K, WA RAM IR G, RATER R,
HIEMAETRS, MBAMRLDFURAN G . APSFBLEERE, AR £RH
AR OLT | BT A2 R A8 I A S 40 2 L 3 K 4, T R LTS o SRR R BR A B 50
bR b R— AN B A R, W ARG LR . AR BN — K, R
WAE AR B SRR M A B o oy TR BB VT RN VR, T4 B0 BT, BT LA
R BRI AT IR, R AR B 58 T RO ST R AT VR A IHE 3 2 LR
TR WA SR,

—K. B.
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N Al e
PartNo Ao e | ot | ey
L408PA 60-3C8 07 37
1408PA 10038 013 1 &
140BPA 200-3C3 o0s E: 126
[TomPazseicE | 004 2 15 L
3 3 198
35
[ &
2 it
3 150
400 T
5 s N
135
315 T
00 I
[ oos | s I
100
170 A
[ w0 | 15 |
500 156
80 197 MR i)
125 3 A XA
210 5
00 129
3-19PA 63038 08 &0 163
o7 £ 206
3622PA 1603C8 o 60 3
s 040 215 57
ole &0 B
o1z 600 166
008 1000 208
103 150 3
ot 275 s
o0 0 128
4220P 800-3C8 ois 500 162
[4299PA 1000-3C8 o 1000 0
ominal dmansions ininchas

N A 3C8 -
1811PA ﬁ—‘ 2213A bcs
IDkamGALSSmO'C ol guzmgus oo | 30{20KHz 10 GAUSS 100C
10! T 0
o0 o0 T 1000
AMPERE TURNY AMPERETURNS AMPERE TURNS
3c8 c8 3cs
1000 1000 e 1000,

I"‘ "_ﬁ 4220PA3CS - .

it ,mc 1ol 10ki1z mr.Auul loc 1oL10kHz 10 GAUSS 100C

b oo T Too T o o
AMPERE TURNS AMPERE TURNS AMPERE TURNS

FE4.3 S FRRECTEARIR R T (45 T HUBAIT A, L BOGRARAIT R A0 2 T3 Ferroxcube 2477 H 5 )

hy TR U LS M S5 LA PR LR 0 WL T A8 0 B 5 1) L R, O T A 0 0 R
SR DUGRUERE AR o K2 R AR 2R, BUAE T 5T USRS R LR < R,
11 EL AR R DR R IR S 46 (14 ~ 550) BT i, dE# 07 ¥R AE E— /N E AN 41!
RS T RS EARAT




86 FFRBRIIT

£ Magnetics 2 775 B 50, AN R B BE SRR — B0 ST AT 28, IR 4. 4 BOR o X
FRH—F R RGBT R RIRE S R REIR 09 A, (R T RLHURR, 25 ) (. B 4.5
1455 E Magnetics 23 (/% & FI 3, E 43 M T R A 9 300 R 5 30 (R A, 1) BB
CE S BT ) AT T B DL (FRRE I S REXR R RA(2.6)) o

1.060
0580 g: g‘m 308,000 cirmils
3 0.1014in2  0.654cm?
HER K 2|530‘" 6ggcm
o0z
mR (©0§15) em
l BAEK
0.440 BRFRK st/
100% vy 0.1714ft 523cm
* 60% 01526t 4.66c1
0% 013448 4.10cm
20% 01263t 385cm
0% 233 376em
EROR SR
Dpsx) 1090 27.7mm WHAMA
Doan)  0555in  14.10mm ODowax)  1468in  37.3mm
HTeux) — 0472in  1199mm HToax)  0944in  240mm
B
& #1000 s GRADING BINI
WOE BSE  ABE WA Bl STATUS g it
M mH » 8% Qimiier 29 BANDS
55033~ 14 18 0457 A2 . 2.77 (<1500gaus9)
5503- 26 2 0257 A2 . 515 (< 1s00gausn
55804~ 60 7 0110 ALL YES 119 < 1500gauss)
55030- 125 157 00524 ALL YES 24.8 (< 15gnss)
55929 147 185 0.0444 ALL YES 29.1 (= 150pmse)
55928- 160 201 ALL YES 317 (<1508
55024~ 173 217 00379 ALL YES 4.3 (<1500g208)
5592 251 00327 ALL YES 30.6 (<c00guse)
55925- 300 37 00218 A2and 16 YES 59.4 (<300gaus)
55026~ 550 740 oot A2 YES 109 <sogmss)
14,26,60 and 125m
types are available
as high flux ores, A Qg
See p.84,"How 10 Order. WO RKH
AWG Rdc Rds
WIRESIZE  TURNS OHMS TURNS OMMS
9 2 0.00291 2 587 2.58
10 by 0.00459 25 ) 10
11 34 0072 2 906 637
12 2 001148 7 a1 10.05
3 53 001 28 1400 1567
1 56 00284 29 1711 241
is 52 0.004 30 2139 381
16 103 00707 31 2633 591
17 27 01102 32 32090 9.1
18 159 01739 3 3080 1405
19 197 0272 34 5066 27
20 246 0428 35 6286 357
21 398 0676 36 7759 552
2 380 1056 3 9478 832
23 an 1649 38 11847 1316

W44 SR MPP BELy . BRVEIRA 95 S, FTRSEAR K 1B Wi
FHLAN, A2 AR (] (L AT {2 56 ( Magnetios 24 717 H ) o
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NP 4.5 AR B B R A SR AT AR B 7 J K O M O R 2 S I
TR A, LR A R B T A LU AT PR . 4 DU W T, R L SR K LV L R
B LR R AT 2 o AT SRR 1 1) B IR PR O B B R, B IEVE 35 A MR ARAT .
S R A ek R Ay o R, P T O A A, A 45 B a2 A DT S )
ANELUE BB (1. 3.6 5) o fE 42 3l o RO 00 2 (0 SR A IR TR 8 8 2 L T LATE K 2 30
BUT, e YR LTRSS/ 4 R U 70 28 0 e R 8 o R AR K R R () A KK
ik A

i i SRR
]: ™ RNELSY
5
b
" N T
H AN TN
A\ ||
4 6 8 10 20 40 60 100 200 400 600 1000

HikEifE D, OERSTEDS

Fl4.5 BARFERSHRE MPP B0 TE SR J (RITAS) 50
B A R A, (9 F B2 (Magneties 24 ] 97 88 H %)

IAFE 4. 4 AT 3 — R RGO AT A FOR R % (14 ~550) , S HAT 125 MBEO
A R, S B e Y 780 B 75 e MR X0 O e o (FLM PR 4. S T D0, B 5 05 AR
TEB/INY T BT A . AT SR o, R P P AR AT 1A, 7 DA 55K
KF 125 MREOARA M o MG N R ITI A T2 , AT 0 452 ) Jik K 2.9 40 14D 01 el AR
A 10% 254k

A 4.5 7] U, B RAED TR 7T 43 R 10% Bk 7 i 53R g 1426 .60 1 125 oL AT IR SR O f
KREHSISHHIH 1700¢ 950e 390 F1 1906, FIHHER (2.6) (H =0. 4m(ND) L, ) #-RAREA S5
HIKLEER . Hot, L, RREHACHE (om) , Pl 4.3 SRR CIRERE I E 4 6. 35em,

R B2 VT et 1552 L JERAEL A T A 17 5 Eo et 10% ) , 3K 1 e R I
AR BN, 0 HIBKERN, BT L,,, = 0. 94,(N,../1000) H-55 R [l g
DAL E R T A R,

41 RA2FKA 3 AMT 3 FRN R OLERE 3 14,26 60 Fil 125 HEE{H
YR 1A 3A 5A10A 204 F SOA B i FL R AA N, RN L,y ALK SRS , o
AU+ 1B R B AR TR FIRE T 3

FEANHEA OB, BARE L R 3% , ¥ 60 75 4R 4 5 P o
IR HL L, SR (AL 28 R T LR 0 7 LR L, WK



88 FrXBEET

LR TR B 4y A T 7 88 L PR T MR A 10% IRV Cre o R I o SRR 5 5 28
T E A TR (REH 5% )

LA

0.954,
e, A, R4 1 3 SR, A TR B 160 , RO O IR P R /N T A R, )
DR R K (SMRERBE RN ) FIRE L o

i ELRE O B AR SR, A B TARYE S00 B 4 L A 47 8018 22 5 oy L 05 BE 6 PR 0 28
R, 75 T B PR R

RA.2MF A3 BT F—FMEE/ MR (OD =0. 8in) FIBASME(OD = 1. 8in) AR
A IRXBER . HABR RO AT B R, HR 4.1 K 4.2 MIR43 CLBE T
90% H) SO0W LAY JZ S B35 SOA LT 4 ih URRER S HH R o

05D PRI HLURREL T KK, TSR 00— N A LS T 0 SR o B R
BRI B8P 24 R JR K M U PR 36 T W P (DL 4. 5) , U T8 808 i P% DA AT 42
IEo HITFREAS (B0 BT ) S84 10 BORIE He , BOK M REL TR S A B3 P% , ol
B IR AR X R B, X T A A BRA N RS FHE S, AR S T
JRIE PR A AR RO E B, R AE R W W3 0 2P % , TR AL H RSN T P% . ixhke
FERSE MR AL, RO S BIARIE . 5B IE /5 5 0 AR AR K, T 2 8 A R < iy
B

N, =1000

41 TRIGEAR [, TRIEQS TH<10%M R FQBKES Noo B B K BBE L,

faiia TR | 5 H X
7 | ABET | FHESI0% | t05tiReY
A EiyTH i < 10% i F i ffi X
E;: B g R ] ko | TR R R SRR N0 ST
3 Coensted) ffi| (%20 {0
Ne/lde
Core " A H NI 1A 5A 10A | 20A | S0A |7,
2A 3A
55930 125 157 19 9 96 48 32 19 10 5 2 N s
1382 339 145 56 15 3.5 0.6 |Lpu
55894 60 75 39 197 197 99 66 39 20 10 4 N
2620 662 294 103 27 7 1 Lous
55932 26 32 95 4890 480 240 160 96 48 24 10 (N
6635 1659 737 265 66 17 3 Ly
55933 14 18 170 859 859 430 286 172 86 43 17 N
11954 | 2995 1325 479 120 30 5 Ly

BBl L% Magnetios MPP @.0>o i #2502 (OD) =1.060in, 442 (ID) =0. S8in, B HE =0. 44in, L,, =6.35cm, B
HHUBIH A% mH
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£4.2 FEGEAR |, FRERS TH<10%0 2 FHBAEY Npw BB XHEEHE L,

ios PRUEHUR | 5 H X
s AT | FRESI0% | 195LFY 5
oy * i 1 i}
:;: Lt o 0 [IHOORAC | AN TERSEREAHII T ERUIEHLR TR <10% 04SP I 3R L BT
(oersted)ffi| (%) fif
& Nl
Core " A H N 1A 7 5 SA 10A | 20A | 50A |/,
55206 | 125 68 19 7 77 39 2 15 8 4 2 (N
363 | 93 a1 14 a 1|02 (L
55848 | 60 32 39 158 [ 53 ) 16 8 3 |V
719 180 81 29 7 2 0.26 | Lyys
55208 | 26 14 95 385 s | 193 | 128 | 77 39 19 8 Nuw
1868 | 469 | 206 | 75 19 | 45 | 0.8 |l
55200 | 14 | 7.8 170 689 689 | 345 | 230 [ 138 | 69 34 14 | Nou
3333 | 836 | 31 | 134 | 33 8 1.4 | Lo

: A 1392 Magnetics MPP @i, OD =0. 80in,ID =0. 80in, ¥ i =0. 25in, L, =5.09cm, [ BLER{E AR K mH,
#4.3 FEGMEARNR |, TRIEBS TH<10%0 L FHBAES Npu BB X BB L.,

Core | A H N 1A [ 24 | 34 | sa | 108 [ 20a | soa I

55438 | 125 | 281 v | 162 | 162 | 81 54 2 16 8 3 Vo
6637 | 1659 | 737 | 259 | 65 16 2 L

55439 | 60 | 135 | 39 | 333 | 333 | 167 | 111 67 33 17 7 Now
13473 | 3389 | 1497 | 545 | 132 | 35 6 Lo

55440 | 26 59 95 812 812 406 2m 162 81 41 16 N
35011 | 8753 | 3900 | 1394 | 348 | 89 14 Ly

55441 | 14 32 170 | 1454 | 1454 | 727 | 485 | 201 | 145 | 73 29 Nows
60744 | 15222 | 6774 | 2439 | 605 153 24 Lou

L4 L3 Magnetics MPP @:0>. BT BEL4ME OD = 1. 84in,ID =0. 95in, BHE =0.71 B, L,, = 10. T4em FiA HLUIR{HAL
fi35% mH,

4.6.4 RETHBUORS
RERBEBRBFE S B EH U TR,
4.6.4.1 BRI E R

TR 3 R G55 BB R (B P T R (4. 9) ST iR B RUE , MR
B S E L N,/N, BT AKS, TG TR, 0B 4. 1(c) PR, KEHHE T R
AR SR A TSR/ T A LR SORRAEAS N/, 1T BRI T S BB I B L

FERERBAIIRI 2], M C, B IR MEBHENT R, (LA 4. 1), JUPFIA R KR T
AN C, BFLAFB R (R, ) o BOHFTA2 A% T 90 A4t HLFRSRMK 1, (N,/N,) R.., , JRIE I
FEBEER /DT 0. Sps(BERTEI W R...C, RRTIAR) o

TR, T HL IR X T4 e RO B RS — A R A0 A R sk — W,



90 FFR BRIt

TFRE A JRUE AT SRR/, 244 PRV K BB B 4 Hh B PR 2, oL A L TR 5 6 2
BAH ST R R A AR K KA R . SOmV Wh—ide (AL ) 4 1 S0 o, — AR
LA IV AR

PRI, 30 S5 06 B ) T B P U5 WA/ LY LC IR BER% . L (R C (R TT AR
AN B EAT R AR HIEE /N T 0. S ps M0, BURZKHRBE /N T IEMAR AR MU
5 v FZE Al PRI AR REBCRAE L.C IR &% 2 BT i LR HEAT R AE

4.6.4.2 BEAFBRAWMBLKAROHHELEE

AR IR A A R — B K TIERCE S i . IS BT R
ST (P 2. 10)  BHABAYIEDE LA FIER LR RII 1) SRR BE Yo T SO M RRAE T 3
B S RE H it P AT RE i SR SR B PR R, BT A DB P AT TS K e i HH B0 B e R B B
AR ESR PO (1.3.7 A7) , TS I OB SRR (1. 10) Wb kR i

RV H PR B BE SRS RE DR I 5 L 25 Y o K S , T I P AR R S0 L PR B BE R )
HhHLA SO A B (PR o X T IE M e 2% (45 Buck ¥ B AR , 46 ) e vl A
e ST ) 2 R R (1. 3.6 ) o LT ROMUE SR HF R ST, 8
LY L YA B 1 A A s FE G SR, IR /MR rl B o i 2 DA RME TS Tl
e A SR R AR A . BN 4. 1 FT7R , v B30 I 6] A5 52 0L e 22 A0 S I S SR ) 80%

e A BB A R
lm=ld,ﬁ—1k /0.8 =0.891, (4.15)

RGO PR A AR RE A 2R (4. 15 ) U2 SO H T A B, DU R b TR
FRIBE, LMHS BT,

4.7 120V/220V TN R 3T iREE

AR SRR 75 B 0 TF S I o i 0 i e s 0 o, R A 9 S B 28

3.2, 1 AR T RIS e T XAl U8 TAE T 120V/220V 22 WSIA T B3 s B, 20
P 3. 1 PR, 120V SEHUMANS, IF26 S1LEMRALP & , S0 AR PSR LB, 742 336V i K .
220V ZEHH A, FF 3 ST RGALH & , # AR S A BBl B, C1.C2 SR IBR, B I AL SR 24 8
308V, B IAE B Rh B B v R A 3E 70 TR 2% [ EG A 2 E A LR O 308 ~
336V TR,

LSRR AP AT B HIFF 5 S1 AT 120V/220V XA B DI B AT
FIHF R IRHLFERAEIR B S1 FF 36, AT 6 B T AN X B TR B . #P MR
FF BT RIRAE, WFE LA BRI TP 6, XA G, B, Y IREA 220V A
B, 7R T B P T IR BRI SCAL A P A ) R FE A B o S0Hs o0 oL U A ™ B4 S5 ——TF
PSR SR 9% LR T

RIFEITRE, TR AR EN 115 ~ 220V £ B j 48 AR 6 A FF 6 b1 8. B AHMA
120V B, R4 H S 160V ;5 A 220V I, B 6 O 310V,

SR R T LA /N A/ R R B, LADRATE S A e R AR R, I SR SR T L
FER ST AR SHIRFF LG o
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220V AC $y AR, Horty PRI AR Y Sl 0 18] T, 8K, AT (4. 7)) %o 7 £ B /)N 38 o o T
. HAH XM TR (4. 7) FA RS TREFT. SN & ERA
IR, BT RMFBIRE Ve 5 T, RBUEE (R (4.3)) /MRl INET,, = 7,
(L.,JK) o Hrp ,Qﬂlﬂ%ﬁﬁ/\%&ﬁ%ﬁﬁlﬁ%ﬁﬁm%&ﬁ%E{ﬁo

115V 32t R A A9 5K Sl i 18] R R AT 3K (4. 7) i3 di k. T (Ve - 1) BUfE
I, K R TELRE E 220V ARSI R K, L FRRIRBEAE V,. T, G, 5% RBUR
TE AR L, (3R (4. 8) ) (RS . ARE i AR TR RN EL U T4 o B/ S
Bt , B ST e/ N SE R T 3RELE % TAE , WA BB AEAE I, bR F BUR SRR
TEFS IR T AR, ZERaRE) BRI TARM R/ NS E] . P 2 xT T g

(4. 4) B T BRIV A AR it AR N/, T RTS8 55 K ST ) # 36
Fho BRIV, =500V, XU SEA IR E R IE, V2 SUR ) 5 1 B R A 2 2R 52 L L FE
J1o 220V USRS, B2 A ETHLIE Vo, 310V ;250 FREA B3 - BR2S T4 68 v, s
S 375V, s SV B, R (4. 4) ATHAL R R 21,

BB AR B0 5 A B A 4 1 80% , JF S 4R 3R 3 SOkHz (J 1 % 20ps ) , 7T dy
K(4.7) R, H b E AR I AU A B AR AE Hi A B E 0.8 x 115 =92V X
NEERERIE, CARRERAARIEN 1. 41 x92 = 128V fLAR (4. 7) W75 i e K Tl A
[} 7. 9650

F NGB R AW A SRR o #55 FRA A BB T 8 20% , K Ui A R
JEA 1.2 x220 x1.41 =372V, R SRPREEAL V.. T, AERHERE (R(4.3) ) SR ARLIE )L 3ish 20%
(BP 264V ) 3t LA SSEI ] K 2. Tapso X PEAE SRS ME L RS I 1) (2. 74 ~ 7. 96ps) , THEM
LISV AT T8l 20% () 92V H A 220V $i A )t 5h 20% 1) 264V A RHLIRTEE

FEFE AT, W 220V AC Hiy A X 17 A4 5 /) T 38 e 18] 91 2 A8 48 /1N, o XA 2
SRR (EA 0.5 ~ 1. Ops BYFEERTIR]) TRk IE 4 TAF . XUR A @A 7E b iR el i T RIS
_EBR%2% 100kHz,

TGS L R R AR i Bt B Tk 150W, s A SV, I
R, =0.167Q, H1(4. 8) FTRAFIHK BN

0.167 128 x7.96 x 10 "°\*
b =( )( 5 )

2.5x20x10°°
=139uH
” . 128 x7.96 x10°°
(4. 9) ATRAFHEAE RN 1, = X100
RESEE RAUE R V.., KT S00V U 7. 33A M944F F A RSHE ER A MG 7K
TR SRR, T R AT AR R
% 4.1 AL, 55932MPP .0 FL R T REAS L 10% Fo i i Bk %2 I 20 480 (1N 9
FIHCHR S A B, BT ECH 96 , % R B AN 265uH) o 54 I BB A {E 480 B, JU el L
K 7.33A, SV IR RIECH 480/7. 33 =65. 4, BL 66 [, ;e 32000 x 0. 9(66/1000)* =
125pH, #5(4.3.3.2 95) #f 10% L2 41 0 %, W 3 92k 7. 33A B ey JBHE 3 Iin 10% , 3K )
138 wH , {E A 2 1 L JBRAEDHE HE 138 wH 16011 20% o
AR R ERRMEA 20% AT, WA BEHR 4. 1 hEk S REATH 55933 @l i

=7.33A,



92 FFXRERZT

A, R MR 859, XF 7. 33A I, FVFHI B IE BN (859/7.33) , UEEHON 117,
ARUEAE AL B AE 10% LAP (9B RHUY 18000 X 0.9(0. 117)7 =222uH, BTG HLEN 130uH,
%% I %% 1000 /0. 139718 x0. 95 =90,

B, AT R BRI K, R B AR ELEEAE 115V 3R 220V (UFRA T T
o AEEBERIF ST SWTHT AR 2 LG R MR AE P 24 SO0V I, BRI, JFT SE ¢ AT R
K B B T M AR SRR —— B AT FF XS K i FL RS2 Bk LA 4 e (i T 3591
2k 375V) ARSI, AR, 115V F 220V B ey [EAIA R, S0 IE S M e i
BUERIE 3. 1 BT R %o

AT BAEBARRM FHFF A (TR AL RAF Top Switch™ ) KK 4 T 117 o5 AN
BUF B RS BRI, (A RN T /N R T ) 2 B AR MR AN .
TRE BT 14X AT DR AR 0 A o

—K.B.

4.8 EEENRHTRIBBHIZ TR

4.8.1 MHBEMSERERR

TS 4.1, SRR, TR EAH (Vs - 1) | FABHN T 5 5%
R BRI E A0, FFR T, RGeS A M FE B et
WL 0, R B TN E  FLOORER TR R D2 S (V.. + 1) b (R
RO E R 1V) .

SAEGSTSIIER (N,/N,) (Vo + 1) 5 R T 50 E . VB0
(B84.2(0) Y 1) BUATRHERBINES (4. 20) 10 Iy o DCAAIABIHA T8
PO TI AR LTI N/, B O A AR -5 40 0 T, FF A
SR T HECIE 4.2(d) oy LV BY) .

LA Y O, SR TIIBILUR SR I Y 0, Pk, Bt , 19158
AT SN OB MO 5T SE IO 0 GBS 20, 00— F P BTS040 AT Y175
FEAT 0, SBLILIR, B0 A6 KT BHL Gl 1B L 0 WEE 5 TS S BH Y1
0 SR BT

Yag =Dt = Ve 41 Vot

= Vo= (u-DY

r]—] (4.16)
P A A e FEFE X D 1, + 10 = T, HCH
(Vi =) (N/N,) (2/T)
v_":[——f_—}-l
1-t,/T
(Vo =1 (N/N,)
|1
[ (171,,) -1 ]

(4.17a)

(4.17b)
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SRR AR R T AR A B AL R B S I 1R , AGRAEAG AR AR o 7E Vo IMRITREAE T,
T Vo /M TR T

4.8.2 BAWHBRSHEHXR

TR 4.6 4 1 D) R T4t R KGO Bk v P EME AR A 1, 5 T4
W EFHRHE R RIS BT T RARR

Lo
P, =Vl (4.18)
=Vl (1 -t,/T)
P,
Eq I,=——" (4.19)

" V(1T

(4. 18) MR (4. 19) i1,/ B (4.17) sV, Vi R b N/N, B2 , i HOR AR
K(4.4) 45,

- o

B 4.6 ELBET KBS AR KAWL I R o oL PLAE FF S8 X6 T ]
R ERMIMEE, ARWALERER, T, M T AR, ROl Sy %
HLYE L, MRKR AR L, PO TSI 1 A A VAR, 7E 4 L L AR S T B
JUAN AR, SRR RZEEE K, R PR, T, 8 T Bk — 3P4

TRRHCENR 80% , B P, =0. 8P, 1, ST WG IHEHIE R, WA 10 F %R
b, 1.25P,
(Vi) (ta/T)
TS FERELBR T, B0/ U IR PR 578 /D, BT AR P U125 Al I 1)
G, ITTLERSAR IBE o fELR 2 AR ASR O , 25 P 28 o R R L 08 P A 36 (0 F K
Q1 S I I CHARIRALT) , S BE SR TF U i JE T e, T L SR
53 A ) KR T/, B0 R0 3 TR/, 40 1 o R ) F MR BRE AR K 3P, 00
FA AT 45725 HooA SR SR A, BB W A AR RS o SR RO NI
HYBAS MR &, TVl i R PR TR o TEREMTRIE o, SRR A 2K TR A o
—K. B.

P, =1.25P, =th15,% & 1= (4.20)
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FESRFF X LR, o FHTH RFL#RE 3 T 5 LB S0 B, M2 5 R %M
REIBREE

F 6.23 451 73T Royer IR 48 DC/DC AE el b S i B B B WY B B 2
R DR 2. AW S A B 38V UL R (HDIE (5 e SRELR B B AR A L) o

T1 cor: BELMB 18x12x4.5
AR R 2 L AAB=1100Mz
Ny=S4tums 30

Q¢

C,=16yF
D1,D2,D3:1N4937
R,“R,-28Q
Ry=5.1Q
R,=50.0Q
V=40V V11V

LHE: ¥, (Q1)SOV, 10us/em BB Vg, 10V, 10psicm
TFE: Y (Q2)50V, 10usicm 1,510/28=357TmA/cm
B V5,10V, 10us/m
1:-10/28=35TmA/em
Vy=386V  R=500Q
I=124mA  [=219mA
P4T8W  P2.42W
V21099V Efficiency=50.6%

FE6.23 (YT RN I ARAE 0 R Royer 455 8% 3 % 4R 0 1 50 SR 40 B e IR 3 4540 11
Yy PWMGEH R AZI K (M A A B 0. R BT I TC A BOR (E
=S RKl AT AT R
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Royer & 88 BT H TLAFEA  JELANIE 6. 23 A5 F 97 BOBCIR B , 1 ehy A X T 0 5 P ) 9
I LRI TR RN . TSl OGS A2 B R
i, FT LAEHAR R 50. 6% o

6.6.4.2 MFRAEE Royer X%

R b SCHE B A 7E S AR T8 AN G WA HH B A e SR , RFSTE Royer 8 R BR A RIS
Lo Ak b B — AN HUR, T EL X RE R AR R 3R

STk LR Y P AR e LA e Y e B R T o PR AR B T ) , 9 LA e s el b
HIPTA LA (5. 6 45) o ERIRAURAGE RN , 2 RECHEAN , S 00 S AR HF 4R B MR AR K
PSR4 oL B AL di/de AR K, iy T LSRR e U BB 2SR , 708 T 2% i el Sk A0 o8 O TR
e 39 . 37, 4 LA o, R R AR R U L AT RO O

SR, A R3 60 3o I 5 AN R A, PR I BIHE ST A R B 1 P
A SRR vl , SRR 5 A SR IR o SRR T T o ORE, A SRR R R T,
Fy— A SR R e R, B SRR A @ SURE AR B RN (2. 2. 12. 1 4)

1 6. 24 W] LU ) LB LAY Royer HUBS AT, 4N 6. 23 BT7R (4 Royer i —1
A YA FE ) e RSk R, o [A] ERER— A 630 H A9 FiLJRR (1408-3C8 £k UIARE 0>, 50 [, B4 TBRICE 9
2mil) ,

18 6. 24 Ft7R g b v g o S A B BB R B , T OLTE 0 S SRR B A B R
6.24 AT BRI 6. 2 PR

*£6.2
VeV | Tum/oh ] TR T VN [ R ] P | g
38.0 96 3.65 11.24 49.8 2.54 69.6
50.0 127 6.37 15.05 49.8 4.55 7.4
L 60.0 151 9.03 18.08 49.8 6.56 72.7

B2 6.2 AT LUA H, M4 AL R 7E S 5 L IR R 9 38 ~ 60V AU Py, B4 3 4
58 8, WP R Ly 71% 5 T AR 6] 9 Royer v B 7E B A7 H8 64 A LR (B 6. 23)
HAr AR 49. 8Q L BH 1 8RATBOR R A 50. 6% o Hy ML AT UL, B3 I A EiL JRR A 2 R
BRET.

4 6. 24 FE 6. 25 Fi7R , th TATEM A HUR 78 2% P RISk AL A0 i FRAE 78 R,

JnSRA A TLHEHLIE Sy 38 ~ 60V, i it HLHEAE 11 ~ 18V 35 B R T LA BCHE S 189 , AR 45X b
TR AR AL AR EL Royer DC/DC ZE# 884 J— MR A HE o

6.6.4.3 # Buck AT AYEFt iR A Royer Iik3§

AR L0 35 BERAAE 94 th R, 31X HUFGE Royer SR8 A0 T SR B — 1 Buck 179 234k
BEWEZ , P 6. 26 FIE 6. 27 R, fEX R GO e B (K B2 Ze PEFIARAS, B 2K Buck JA4Y
PRI H R 90% LA L, BT LARME L5 Buck 8755 251 Royer ¥R 1% 25 B S AL HI, o B 1K) 2434
HUARLMRE. HE 6.27 AT, ZERFIHA B M LR T (38 ~ 60V,2.3 ~ 5.7W),
FLRIBCRERLE 57. 9% ~ 69. 5% 2],
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e Y, /| SOV, Susicm
i bt 0

VoSV, Spsfem

Top: /. (Q1)SOV, Sps/em V.38V ¥, R, I, P, I, P, Efficiency
Bottom:¥,(Q2)50V. Sus/cm 11.24 498 0.226 234 0.9603.65 69.6%

V,,50V, Sps/em
0

VSV, Spislem

Top: ¥, (Q1)S0V, Sps/em VS0V, , P, I, P, Efficiency
Bottom:¥/(Q2)S0V, Sps/cm 15.05 49.8 0302 4.5 0.127647 71.4%

V1,50V, Spsiem

ViaSV. Spsiem

Top: ¥, (Q1)SOV, Spsiem v6ov Yo R, I, P, . Efficiency
Bottom: ¥, (Q2)50V, Suscm < 18,08 498 0,363 6.56 003 72.7%
PH6.24  HLiSHLR Royer o SMMTE V. AR PR Sk 2 (6] B K — PR, THBR T

R AT H B HL AR, S 6. 22 o) TR , HEAKHE WG T 20 IR MR
PGB, WA SRR — N IGERE, PEM M E TREAE, E6.22(a) £t
BERIX 630 H (RIHUIRIR , A5} 38V SOV #0160V B EIEIE

H1 [ 6. 27 AT, Buck 715 35 AEAR T 3 4k 5 46 ) 3 FE (B Royer 3R¥5 RFRUMAHLE) 18
SE,f# Royer #R¥5 MATFIORE T, RARE AOM tH A BRLIFRO RIS ME . B AT LR
2 R B WA SR S AR AL, U R ALAE 9. 79 ~ 10. 74V Z RISk, X B4
B A R A B L R EOR

ETEELFO TR, W Buck e H0IR 2 HORRS T LUE A I ETh AR FE 19 A 3N
JRGRAL B R BEATIR Y KO TS R 6.6.3. 3 fIA 6. 21,

P 6. 27 J7m v Bl AR S B 6. 26 BT7R o
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P4.55W
HH-T25%

S VSV or 178mA, Susiem

V5V or 178mA, Ssiem

Y TSk SOV, Susiem

V(R2) 5VI78mA Susicm

)

B6.25 (a)P 6.22 FiRHa e T1 o [l 3k R 1K 630 H WL i 5 4 B e BELHL R o
(b) [ 6.23(a) Bk LB, T1 1k L FEAE R M Bt A FRE %

6.6.4.4 FiF Royer #R:% 88 77 iRkt 51 2k )

Royer 4% %48 (785 HE 3R oA ALELA D7 T ROREHE (1 2% , 75 00 , B i A 4 U 5300 A 6 e
SRR EHEE, B R

3 ) AR T A B B T AT R (TR ) TR , O PR 138 A2 5 O B AR IR B B
BASE RS0 S, RSB B — R . AL, 1 S i R SR
AR

HR LB AAR OB 52T T R 4, (B 2 MR LA A, BRI
OB R4, B 79% BB 17% M) Bk A% RISHAUR . VYRR BARREIR AN AT RL IR T
KA A4 . Magnetics 23 7 BEH R 2 T HEAOFRAE R ~H R0, OB 8L Square Permalloy
80, FLAt RGHIL T 554 BERIBE L BHRHAT 4 29 4 - T9Permalloy \Squre Mu 79 X, Square Per-
malloy % , JLA IR 4 & 6600 ~ 8200

HHIHE BB T ARMAPAR , B RALTE , Sh T e AR SR A RR k. WIS B2y
o Tmil 2 1/2mil, BECARFE S BEST AR I TR I, PR A D% PR B8 o, TSR
T B R BERRASUR , UGS R/ e #5951 /IN T S0k Hz, U AT R JSLBE S 1/2mil
B RORE L 5 (B85 95 K T 100kHz, F8 4 B R PEBE N 1/2mil () B A, RGO FAFE o &5
Ko

7E 19 42 80 4EAR, M FL T —FhHE PR PR , 7676 SRR BUREAR /N, T8 4 FE AR S 7E
+B, Bl - B, [Al45{k, BOBE, ERG OHBERIETH T A2 (9 R 14T, Royer 35 2% (9 TARAIRA
AT A R FE] 200kHz,

ANTE O B LR R AR R R AT LR TR HOBS Royer [ 405 HL BB IR A6 200
FERE SR EOR RO RS R R, T — Sk SR U RIRESS B, BN AME, AR LS
TEMFRZS T TR o —XK.B.
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HRUSTR SR CEOONE B " B R BN 4R B0 /0Q R0y B W B e 22 - DN g 97 9l

ATEEOINLIZ - BSI=11¥'01Y

$T5E 081N b= Dul=6r
oggswmg Ny DALT=8Y
00 USIL =LA L HD 14
Ogsumpiy 2813 wAIS=64 _Iﬁa
LEGYNILA-1a TAOT=4
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Bk B H 50V 10usiem

Q4
VedQ3)
Va
T V. (Qh)
V.S
“ V(@9
v
a B
2 [
VS99V, R 4970 V,-59.9V, R-49.70
Bt v,
Buckif#52% 1 N
)5
o Q
Vae ~35.3V Ve I:

Photo] v, V) iyma ] PucW] 1) [Re@[1ma)] pow)| % )
1 380 | 98.0 | 3.72|10.74 [ 497 | 216.1 | 2.32 624
2 59.9 | 67.4 | 4.04 | 10.78 | 49.7 | 216.9 | 2.34 579
3 380 | 216 821 | 9.79 | 168 | 582.7 | 5.71 69.5
4 59.9 146 8.75 | 9.82 | 168 | 584.5| 5.74 65.6

B 6.27  H Buck 45 SR K3 ML ML ST BB Royer 25 8 3R M0 L MIHR . SO A Buck )
4, JLA AN 6. 26 TR .

i 32 E A Allied 43 7] Fl Magnetics 24 7] i 1 () 3 Fh Ik SR b1 KA 4 D Metglas, i Toshiba

A T3 9 UFR A Maorphous-MB,, 12641 b LA REE 9 3 Jy 5700 ~ 62006,
B TR LA 7T R 1912% 0 Lo 8 o B 2 R AR, 5 kAL R A o, RO TT LR
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Ao PRSCAEAR IR KA T , AT )05 22 0 S8 201 I 20 L ik LR Bl L B 2 (05 Bk SRR Rt LA
T EIZR) o

(6. 22) 7T B, Royer 28 #2558 41 M J5OR R Lo T BLIE) BE AT 0 SRR R o FLEG 4 1 B
SR 5 BE SR ARG TR P o SRR i B A Rl O TRV (R 169
PRI 8 24 A BUAT PR T L T TR T A Sk AR R B I 75 0 R , SR O R
Royer 3, i) TAESRR LRI E] SO ~ 200kHz, [ 1 BT 75 B9 8401 T 5508 0 , B LARAZLE RG>
TR/ N T 8 261 1 3507 20 8 [

AR B PR T R K B B R, U T A 80 ) LA O T (B 2R 01 R e
FEH 5 Jeo—Fibh LR Fairite(Walkill,New York) 22 A1/ Type 83 , &t FIREE i HE
40006, fH1FIREE S +4000G B, JLEFEAR K, ek TAEBIH R % SOkHz, % 6.3 51
T BUAT T R DT T R S O bR

6.3
P e ta
| : : z SOKH: 100kHz
Toshiba MB 6000 0.49 1.54
| Metglas 2714A 1 6000 0.62 ,_m T
Square Permalloy 80( 1/2mil) 7800 0.98 2.26
Square Permalloy 80 ( 1mil) 7800 4.2 9.6
Firite Type 83 4000 4.0+ 30.0

* G E E AR SR (o A8k, 25KHa B + 1 W/em®

o B R, R SR AR B 7 B R 0 Rl L 8 R 0 0 T BRI/, B T AT 7 0 2
FH, #9240 ~ 100°C/ W, BB E A A b, T E T SR FEL AR 1W LT,

6.6.4.5 HiftifA Royer B Fn Buck Fiif 15 ALt F2 Royer BRI RIS

ANSRAEAT AR R SRR P 4R - 30 4E AT B4 95 HY Royer HLBANA R K9 %
R AR BAR . (W LGS, T d B AR iR S
64 B LAY, LR SRR AR RE P RE L ) Royer L B0 RS T

ASRIEHIEATIA L, W) Royer th B 7 15 70 /4 Bk i 4>, 1 6. 23 FIIIET 6.24 FF
R EEERMAEMEARBALS, W48V K5E5 B I .28V AIMZS BRI 12V 5 24V [

AR FH_E SR BRI, KR B DI SR T3 200 ~ 300W . B K G i b e AR, 7 LA %
BB AT LSRR — R AR AR S Wt R . AR ERA R
4, SO T 5 1 K R 280 Buck Y Y5 3%, P 6. 26 I 6. 27 Bim o

ATRATIL , ZER A B f , 22 F B S48t Royer 3R 2549 DC/DC ZE et S BB 1251
AN

6.6.5 {ELHBHEIREMNE SR NI HE
P 6. 21 /NSl ST e B, 4 4 1 e AT 40 P B NP 6. 28 IR
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HRIESE 4 FRARB MBI ok, R (R W B TARZE R SR T, THESE N
SOkHz, A B LR 38 ~ 60V GEAF i IR HLFEVE ) , 63 th DR 0 6W, ABi 55 16 25 A
HRTASIMERITTA RS o (HLRTERA /N T 38V L4 i h it 6W i, Bk
B IR TV , 75 0 el Bt et A RS TR R A 4R 5 (4.3 ) .

720 6.28 PRI B D, FH R V,, R AR NS R R, TR Y, 1L
St S TS E R B PWM S . RS B B4 St R, {H S50 1 B
BRBER AR, BT ER 8 V., R A B ey v, R,

#ER 6.28 PRI BE T, Q1 X PWM S A RBUR SR . ri B Sh3F i i SR/,
Vo BRI AT D4 G005 . D4 MIBIRREE 2920 11V, T Q1 AYREAR i FERk Z1
HHIAES. 1V, 2l D4 53R MRS EA T OV i, Q1 B AR B

P 6.29(a) € 6.29(b) FIFE 6.29 (c) LTI H R WA BB i B 69 EBWH R HAMES
B0, XERLEHAHLIE SN 38V S0V H1 60V, BRI 70% o XAk L Bk 9B B R o b
AR T S8

¥,(Q2)50V, Spsiem

1Q2)S00mA, Sps/em

IN)2A, Sps/em

¥, (Q2)50V. Sus/em

1(Q2)500mA, Sps/em

ION)2A, Spsiem

(b ¥, =50V

V. (Q2)50V, Spsiem

1(Q2)S00mA, Spsem

10N )2A, Sps/em
(e) Vy=60V

E6.29 [ 6.28 KDY R WA BRI EHBT
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XU SR AR R ST (9 S e 3 EE L PO . B 6.29(a) R
AL 38V TARFEAR RS A I SRS T A B BBE (W 4.4.1 A 4.8) , AT,
LER LRI T2 0 B 20, ) G MERETF 4 b, P 2 [B) IR AT SEIX R, P 6.29(b) A
P 6.29 () S35 AN SOV F 60V B AUAHSCHIE . I, RGBT FHENER T —
JARRI KB RIS b2 A —BEX B ]

W BRE HO P 6.26 FT /% i L I 1 ) Royer Bt BT i T8 8R4 BORLSE . (R
1 6. 29 AT L, 24 i Th 36 6W B, AR B 2% B K L P fB S A, T Buck 8715 s LR At
%) Royer BB (1 6.25(a) ) (X —HURAEALH 0. 36A , SR R B HL IR , RFT 735
AR, B AR B K B OB 2%, B BT A B A R M b AN REY
LC UEH2E , DATSBRAE SC W) th 3 83 2 () ESR AR (R4 H F FE IR0

6.6.6 {EAFEBIEIREA Buck A% (MHFERRE)

P8 1. 9 BN (25— FpYrRE (R HE S84 7 Ry LBl (1. 3. 8 95) , AT 4 240 40 8 25 119 4 B
LR LU RIS, 2 TR B T, BB I R R L AR A L) P R AR A 3
RORA TR LA

BE 3k

B. D. Bedford and R. G. Hoft, Principles of Inverter Circuits, Wiley, New York, 1964.
General Electric SCR Manual, 6th ed., General Electric Co., Auburn, NY, 1979,
L. Martin, Operating Characteristics of Self-Commiutated Sinewave SCR Inverters,
RCA Application Note AN-6745, RCA, Somerville, NJ, 1978.
4 L Martin, Regulating the SCR Inverter Power Supply, RCA Application Note AN-
6856, RCA, Somerville, NJ, 1980.
2, F. Chang, Application of ASCE in 40 kH: Sine Wave Conveter, RCA Application
Note ST-6867, RCA, Somerville, NJ, 1
N. Mapham, “An SCR Inverter with Good Regulation and Sine Wave Output,”
IEEE Transactions on Industry and General Applications, IGA-3 (2), 1967,
N. Mapham, “Low Cost Ultrasonic Frequency Inverter Using Single SCR." IEEE
Transactions on Industry and General Applications, 1GA-3 (5), 1967.
1. Martin, “Application of ASCR's to High Frequency Inverters,” Proceedings
Pouercon 4, May 1977,

D. Chambers, “Designing High Power SCR Resonant Converters for Very High Fre-
quency Operation,” Proceedings Powercon 9, 1982.
10 D. Chambers, “A 30 kW Series Resonant X Ray Generator,” Powertechnics Maga-
zine, January 1986,
11 K. Check, "Dmgmng Improved High Frequency DC/DC Converters with a New

Resonant Thyristor Technique,” Intel Corporation, Hillsboro, OR.
12 See Ref. 1, Chaps. 8, 10.
13 D. Amin, “Aoplying Sinewave Power Switching Tochniques o the Design of High
Frequency Off-Line Converters,” Proceedings

1 8 Cukand . Middlebmok, Advmn T Ssiated ode Power Converters, Vals. 1.

@ wro

© ®» 3 @

15 & ckhmm, High n-m Sitching Power Supliss, 24 o4, McGraw-Hill, New
Yorl

16 K Billings, Suitchmede Power Supply Hundbook, McGrawHill New York, 1090.

17 A. Pressman, Switching and Linear Power Supply, Power Converter Design,
Swllchtrnnlx , Waban, MA, 1977,

B l;{ Rayer, “A Switching Transistor AC to DC Converter,” AIEE Transactions,

uly 1956.

19 D. V. Jnnel, “A Current Sourced Inverter with Saturating Output Transformer,”

IEEE Proceedings, 1981.
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7.1 3§

AEAAREE 1 RSP X IR P J LR R B A MR T RS 93 IE , DU P AR B B
BRI BT A H T o S W R oL B S B R 780 O L et S R TF G R
SR ML N 3 S0 T B Sl SR ik FF A (M W B/ o HLAL TR B R iR
AU TR RO IR A A B REUARBL, 535, vt/ M35 Tt o RAE HE SR TT 3
R RS R - MEE .

PR PN A LU, BB S L B ) LRSS R TR AR RO R, B R A A FE RSB
BT T BT SR B T, BRI N AR RO R, SR B Al At TR
MRS R FISEZ MBI SR , WA AR ARR B B 11 T L R S T B e (P 5
AR L ML R PR AR T T A B X B P 0 JL R L R B X R AT
A MHAAR.

BB S S K AR T LA A SRR AR 8 i3 0 24 2 AT LA 3 P08 P 2 R0 0 A
B, 7 HR W SR BT AR R L K A/ N T AR AR SR JE AR BB BT e L SR LA B AR
SYGHFHERII R MR TRAFF IR, A FE BB AT B, FRrisE A 8RR
SPRITAR, B LR 8 TR SBAEANE, FTALAIZ o KRR AR S
BRI AERRE T AT AESR

IR BT 17 ) 368 TTHAE 17— Rt 30 AR 8 5 00 SR A2 09 1A AR WT A
E BB R R RN

—XK.B

TR ER R ARG E R, BEDRRIRS RN THEFR (4 8kHz
—48) BARARS BRI A MR S8 AR A TR, YA S B R 32 S R A X
LSHCF IR,

HEERROT T, S ORI o SR ek P R RBAR AT 5 I B T ARSI, RN
B BTEEAT A A AR, RBVBSE— MR DR E R R0 B IR o SR R R
BB B4 , TR RE AR O ST ZE A3 b 04, S — ol J A L D 3R BR 35 e k.
R EMHR,

HERAH T 4D EBEBL) RKEE HAFRLOR T .

CARREY S T H W8 P JUSRS R A R () R O b A AR5 P B AT i (T i
S HE AR R TS T AT SRR O B LTS M LU B S E RS Ao dR Bt T8k
AR TR I, IR E R R R —— TR HAT T MR, BIFRIRIE T 28
ER RIS RO BRI MR R o
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7.2 THEBREOHRS LTS IEERET ERIEE

7.2.1 JLAE RS EAFBIORORE SR NSE SR E X R

KL HIT e r IR TR AR R Bk AR D o AL — R SLAT (A 4 A M e A el
R, B BRI BB SR AT A PR B AR A L B BT AR AR A 34 0L
FEATLAZRE A S SR ERATRHIUREO SR R B R B BERFBURE , I SRERHBURE 4B/, WX Rkt
BT LURIZE IMHz LIPSO & . BRTITTI B A gk Rk 0 1Bk HILK) K,
mFEEM F be — Philips, Magnetics Inc. ,Ceramic Magnetics Inc. ,Ferrite ional , Fair
— rite, A S HAb I 5 (¥ 427 ) 4 4 TDK ,Siemens , Thomson — CSF , Tokin %,

AN REAE T — RIVARFRDR AREG , R A 7 8 A 7 T2 AR B AR R 7=
o HTHIBECBDRHAT ARE TAETERGS ( > 100kHz ) B ) 8 Lo SR FE I /N, A7 169 7T LAGE7E RS R T
(40 90°C) B3 RESe /1N , K877 A TIT LA 4 D i) T A3 e (S 2 2 2 1 F RO i O B RE B
o ABJR, KEBUTHIE AT oA FE 25 0 SR UM 6 B RE Y R ARARCLAY . MIRBEH
100°C i}, BT84 3000 G £ 3200 G H93 Bl A E) 10% K RIEE , 81 F17E 0. 10 ~ 0. 15 Oe
216, AR F 24 900 ~ 1200 G,

SEFERELADBHN T2 (R 200 RE O HURE (R — B mW/om” ) B 551 36 1 e (R 5 26
ALHIHIZ . LA Ferroxcube — Philips 2= () 3F3 BURECM ), 1 7. 1 43t T HREOHIRE R A L
WBEAGHIL . 7.1 51 T — 2% FIROR ARG L HRE (L.

FAEBA I, 7. | i d R0 R S0 B — AR SRS X DU e R B R
B TAEAEREHE 12— R IR e B (A3 AR AR ) T 5 f9 , T TE S 8 0 ST
AR LA R B

F T A R R U R LR , TR W 56 35 MM 181 28 BT 3 9 T BUSUIE e, I
ST LAAEL G, 0 SR L B A e AR ) , T ) T RS U M R 3 10— 2k, AR A RE A ]
M REE A HE T, B O URE U AU e L B B2

KT AR Z R AR DI, H 0 FANTER R R ERGR % T, Sk
R B PR Lo PR S R P 01 174, AT 8 P A i 08 20 A B A B A R
SEBHE B, I, H1 24U e e ) 5 2 A B/IMEL ( — B/ 2) BBV K A (B o /2) o TTRL
AR e R R L RS 5 M R B R L B T 7 PRI B, R A ) W o 2y
R e B AR AR S A SUR L B ) 174

TDK $R4EHI IR BN, — R P o BT 2 B N AL B B, I L RS 5 SR A
BB AIRGE N - Bou Bl + B B B OHRER K MEXR . HPSBET K SHEHX,
20kHz i 3 0. 39,60kHz i 3 0. 35, 100kHz fif % 0. 34,

RS EI2R T AR R A U M rl B g — 2 (O BB ek el BT 5 ) , B8 A LR O BURB AL BT
EAMEBIESVEBRB AW APTER, RAEK, ERERESEHFENELT,
7. VR BTSSR e el B O FE A 1 R R (I — 2%

7.1 HRRIREOAORE R R AU (B R % 5 T R O BURE (R EE Y 100°C)
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®7.1
Bl R e S ), mW/om® , G
e Hen 1600 1400 I 800 600
Ferroxcube 3C8 85 60 40 25 15
Fermoxcube 3C85 82 25 18 13 10
Ferroxcube 33 2 2 12 9 5
2 Magnetics Inc, R 20 2 7 s 3
Magnetics inc, P 40 18 13 8 5
TDK-H7C1 60 40 30 20 10
TDK-H7CA 5 2 18 10
Siemens N27 50 24
Ferroxcue 3C8 270 190 130 80 47 2
Ferroxcube 3C85 80 65 40 30 18 9
Ferroxcube 3F3 70 50 30 2 12 5
5 Magnetics Inc,-R 75 55 28 20 il 5
Magnetics Inc,-P 147 85 57 40 20 9
TDK-H7CL 160 % 60 45 25 20
TDK-H7C4 100 65 40 28 2 —
Siemens N27 144 9%
Ferroxcube 3C8 850 600 400 250 140 65
Ferroxcube 3C85 260 160 100 80 48 30
Ferroxcube 3F3 180 120 70 55 30 14
Magnetics Inc,-R 250 150 85 70 35 16
100 Magnetics Inc,-P 340 181 136 9% 57 2
TDK-H7C1 500 300 200 140 75 35
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T Ay = A (174) x 10 FFLL

(7.15)
(7.16)
R (7. 16) FRAK(T. 14) AT
P, =0.0913 y—;;;” LIS (7.17)
B ALIER Vi 10, WIBTREE BRI R Vo iy /2, MBI RIS 52 T 75
Vitainy = Vdc(;‘"’ = NA, %10'“
KR, AB =28, , AT =0.4T, T Vi = 10N fA,B,. 10" HHAICAR (7. 17) , 0]
_ 0.00913B,,.fA.A,
° D:m.
BRUAFREK 6. 45 M5 B4 0T L AL 5 AL A om® W78
P 0.0014B,,,.fAA, .18)

A PIRIRALST W, B RIS G AN AR om’, £ (47K Ha,
7.3.4 2FRIMGHIEARNES

AR RO, W @AM S D5 SR A%, A KRG, B4 B
FEEPIATT BRI T 15 2R A5 B0 R B2 A ML FE A SR 9 AR, 7 L2 1 B
I 003 4 A (U B (3 3. 3. 2. 1 ISR e T 1) o

AR At b B L BT O P AR AR M, IR A S SR RTINS
SRTBRE I, IR P (B A SRS ) A2, B4 RV IO A A R B
SRERAT , BN AR R B 1) AR PR B 1 B , (LD R W) LA b b,
DAARIFRIREC T 3% 461 e TR S5 2 R B0 4 2%

AR, SRt AR DTSR N R P, T R0 — B, B4 B B 4 R T R R
ABFRIPIAT o EL 00 PR AL — B | W R [ HOHE R 4 A e AR R A X RSBk A R
T B RMGEL TR, IR BRI e R T BRI REL o

7.8.5 WERHAXNBER O TR
EILA(7.7) ST 13) FIR(T. 18) AT LABEFEAR B4 L 5 357 5 B A B O TAR AR
B, BN 7. 1 AETE X TR A R A A R

#7.2a fIK 7. 2b WG T XLHH, RPIH T B, =1600G A D,,, =500 [ Ha224%
B, AR T =AU BTS R 2R
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16006 (IEIATE 7. 2.3 HAI2.2.9. 4 FP O LiTigid 7o M4 F S0kHz 0f , 7§
SARERE B RSP A KR B RO B , SR A T RE R B/ NG B, (o it 7. 2a MR 7.2b
A LAPRGE T 2 RO S A D R R IR, AR K R R A (1A
FY(B,,,/1600) BA]

AR, D, 500 B H- a5 22 B0 — M7 i 2E . PLVEHEE KRS (B D, (i
BUN) SRR s MU A A, SO AT St Tk P RS, 4 W 400 3 300
168 2 - B 4 B A P LA B2 1, R RS BEAE T 300,

bR b, D, (B BERE R AR B 2L P 0 ML B, TEHE TR O34 o G S kA
FSRITRON o LRV AELELR P 27 A IR IR, 66 e L LRt SR TR — 40, K T 8RB
B, LR MBI RSB T SeRFe i IS A F aOBTE. S e, BT iR it
(R — AR SRR A 500 I H- A2,

7.2 WA o 0 St oA, 50 S 5 0 58 8 A 1 S IT Rl S e
BT AT BN , FE BT F T A B

F TR IR A A NEIKT LTHES) 0, L R UK GO R R P X A
JESBIT BT, ol B2 A LIESUE, R BRSBTS, B TR, wH8
ANl DT T i B B A H T L B AT

A SRBR TSRS B SR L e T R, AR 4 SE 3k BIREO BT FE ROAT , K VAT RS, i —
HDR KT I S K D) S A SSR B R BR

SR L TR AT N B A 4 Zh R A EOR , LS I S R , M 3 ) L
HBSOHHES S . PR AE A SR FIREL T, HE (o S el AR ) S 41 440 1 D R
TEWE SRR IR o Tk R R , A5 e P e TR RUHE R by i , DU A58 B AP (G PR B3 1 A A -
IR (2. 2.8 7).

HRAB AT M , LR T LU BB RE L , 47 AT S S B BT AR, R, S RER B — AN fie
BRI O—BURA G o X T4 B 2 56, SRR, Bk O/ (E G B R R O
A FERRR T SR TR BUE QAR

7.3.5.1 AR A RAE W RO EHE

LERETIE 7. 2a FIFR 7. 2b WG TE R, 2 o (¥ 2 F 8 A 76 T 5 SR T R 3 E A 16006
o, AR AR 2 B T8 F AR R, MM N 20 ~ SOkHz B, B 4R 3%
7.1 EFERAR B, FLEE O SRR AR ) , B % 1600G I BYIRFHR/N, 7T A Z B

(R B AR LY SR 1. 6 YRR B (SR 2 FE A0 2. 7 YRR IRE By, BRI MR 3 K
T+ SOKHaz i, 7T BB 2249 0149 % 2% 21 I 0o 0 {1 1 300 28 BE /DT 16006, LUSRUEZE FERS (9 1R T+ 75

A AR N

—BOR UL, RL RN, AT T S A W R P (R K, R BN, BV R
RS R E A AE b, (EUR B U S A BURIE oo BEAF RO R ST A BEN , AR fin 2 BE
KT R A A L, DR 3™ i B E R BB R A8 &

BENSLBIHAER] , %1 B8 7. 2b R ) Ferroxcube — Philips ES5 #.Lr , {15 [ AE45 % Y 200kHz,
EEREE T E B, = 16006, R FHAAF N IR tH 22 ) 8856W, XML& 7. 1 Py 3C85
FUbt}, B, =1600G FISI5 A 200kHz i, BEHE 4 700mW/om’ o ESS BELAFLN 43. Sem® , W
HIREH 0.7 x43. 5 =30. SW, LR BAHHE CHFAE T T 281 438 o sl TiX M.
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#7.3 BMILARRGBOHES

* Ferroxcube-Philips | Mognetics Inc. I TDK
EE Cores
8145250 41205 |
BI3EIS7 B 41808 EEI9
8138343 ]
812250 |
| Tmem |
E375 43515 |
| s 44317 I T
783E608 EE42/42/15
783E776
E625 T am T
ES5 55/55/21
E75 T e
EC Cores
EC3s 43517 EC35
| ke 44119 B |

EC52 45224 ECS52

EC70 47035 EC70

-
H

P9/5
1107 41107 PI1/17
1408 41408 T P
1811 41811 P14/8
2213 42213 P22/13
[ 2616 e 42616 P26/16
3019 43019 P30/19
3622 43622 P36/22 T
4229 44229 P42/29
“RM Cores
RM4 41110 RM4
RMS 41510 RMS
RM6 41812 RM6
RM7 RM7

RM8 42316 RM8
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Ferroxcube-Philips [ Magnetics Inc. I TDK
RM Cores
RM10 [ 42819 RMI0
RMI2 | 43723 - RMI2
RM14 | i RM14
B PQ Cores
42016 Q20/16
42020 PQ20/20
42620 PQ2620
B 12625 T pQa6/2s
43220 ro220 |
3230 ] Q32/30
43535 B PQ32/30
44040 | PQ40/40
PQS0/50

BT RARA B B RO R, RO B AT (mW/em? ) o

H RS — B/ NGB, 40 813E343 By, AR 7. 2b FT ATt , 7E [FIAF ARG 5 EEFO T
FESRF , RITZRE L B0 K BR3 $M 0 T 133W, BEOAABUA 1. 6dem’ , BEBIRIHE
700mW/cm’ , URELHFE RA 1. 15W, Hitk, R ZBKBEGE, KB 1. 64em’ BELHHER
1. 15W f) 813E343 L0 MIRTHE LAARLN 43. Sem® | BELBIRE R 30. SW () ESS BEMER £

T /N I SRR S AR RS R T T S RO AR R R B RE A Ko

S TR IR IEVE, NSRRI T SOkHz, I3 7. 2a F1 7. 2b rhAhSEM R EREA
B A 5O TAE T 1600, IR T AR th SR V/F 4715 BB, BT AR (B R W P B, A4 ST/ B
800 ~ 1400G, SFRH i SR R AHK 7. 2a FIR 7. 2b shEEFR LI RBU(B,,./1600) HIFT

#7.2a IR 7. 2b AT XEHR EERL FROBLOM IR S I KEWELHIL
TGN A (BRI AT B0 , S [k Lo R AR B R LR (2 BL 4SS 07 JHOK ) 48 R
Ao AN BALIRRE OG5 HIFN A MH, % 7. 3 45 i T AHHRIZ 7] (Ferroxcube ~ Philips Magnetics
Inc A1 TDK) f97% Sh A5, DA K — R IR OB 48 RO B (R 2R B

BRI FEIH % 1RO AR & R, SRR ARt A A A

7.4 LHEFRFAHITES

A5 FE 2R AR FH (HIXS FERHEIR ) B TRk L R AR B 516G ( BIRER) 2 H0, 3408 S5 1R
FHREK/NE Ko SAMLAE RS T LA/ BRR T, MR B B 5 M (L7 3E
R %,

BN RO AR RS IR R AR (E R TR RS TT LI R — &
2R MR, AR FHRE —BAE 10CIN . BT ML RSE SO BT e — L
ShARFTHR A IRF G LAC I 80) IR FHI N AT ST 3R41HE P ZRIMK R K :dT = PR,

T ARIRSE SR 18, AR AR BB HRE (R OBURE A SRR 2 ) | AR FERR A A
RO B L B RO SR A BB L RO B s T AR SRR T

—K. B.
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-BEREG T R IR I TR G R A3 GO R T A R, 5 B0 BUFE R 2
FEITRR, A 2040 % P 30 0 1B 78 P 28 PO R R (— BB R L oA ) AR T B s
ShRERG 10 ~ 15T,

RIS R BB/ X, 78528 A% S DR B A . S 1 BT AR 11 2
SRR, R AT R TR B 25 OB R K, SRR S 2 5 1 1) B A 0 I A BB

PRI, A5 B2 T AR P o A 38 85 0 410 S T 5 0 MR 9 400 9 2 1 L
SRR (2 x FLHE x BIHE +2 x TEHE > JELE +2 > PO HE x JLAE) o A5 A BT
AR B A ) A5 B B S5 L 2 ) SRR IE

TR B 5 TR e AR R Q0 7. 4 () BT/, B — AR 2 Ml 28, SR K Bt R )
T7RAETE BRI R AT AR S IR (6 T AR 0 o P el R 36 T 1W 33 A 44 BIL
B, SR FR R BN — R EH L

S SRS (0 BABELLE SRR AR EE 1 500 1 (TR I 1 B A2 BRI L7 S s
B R AR FUR K P 3, ESERMRRIE b, T LA PGB 52 2 e BCER R 9 42 T 1 1 R
BE

AFHEERAR KA G H S A A E 7. 4 (b) BR RS DI RARFE X R WA K
R

0~80A 07
_ FOR A IN SQUARE INCHES
= [ OIN'CPERWATT -1
ES
"
100
T03 CASE
[
T066 C:
' 1
TOS CASE_|
To18
CASE
o ‘ P 1 -
o1 10 100 1000 1000

PR (W)
()
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1 T
T
I — i
]
100 1000 0
THFE (W)
[$3)
W (in2)
12 10 25 S0 100 200 300 500700 1000 X
9
3
i
'l
100
10 T 1000 1o
THHE (W)

©

P 7.4 HREAS AR 2R S ROBCH A AP T AR S R A SR TR Z A TR T, (a) B 1
AATBRNX R HE B TR A T (0 B S H R AR o  RE TTRL, B
LRI DIHBRE R IW X T HA T KGR, AR LR 7.4(b) IR R M. (b) bR iRl A
#Es Fo (o) AR TBHIERTTH Fo HET.4(b)FH K,
=P PI5E 7. 4(a) i) 804 P Gi4r, BT LB BIRIA AR A5 00451 FE FUSESS TR 5 R T
R, B T=80407pros

£7.4 BODHE

e : . AET/W
L AT EEE B 2 7. 2
: TRNEY . wenen
EC35 5.68 18.5 23.7
EC41 7.80 16.5 19.0
EC52 10.8 1.0 12.6
EC70 22.0 7.5 9.2

LA 7.4(a) I 7. 4(b) TAHBIA 7. 4(c) , KR FIRRE N B3, BRI T AR
PEB (G FALR) MIIFEHEEN LT AT BAHE, WEHESAH T RERALE R
AL AT LA A i A SR AR T . LI 7. 4(c) KB 7.3.5. L /N it
W R RARLOEE T, TSI ESS RO AR % 43. Sem®, THETE 1600G Al 200kHz i,
THEARRER 30. SW, RERTE A X, L0 B ST T ALY 16. Sin” , AN 5E 224, A
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