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Abstract

The Intermediate Frequency Induction Heating has been widely applied in melting,
casting, bend, hot forging, welding, Surface Heat Treatment due to its advantages of high
heating efficiency. high speed. easily controlled. easily being mechanized and automated.

The scheme has made a plan of designs based on the task of design, designed
corresponding hardware circuit and developed 20kW intermediate frequency induction
heating power system.

The thesis discusses the Choice of converter scheme in detail. Series Resonance Inverter
has another name is Voltage Inverter. Its Output Voltage approaches square wave and load
current approaches sine-wave. Inversion must follow the Principles of break before make and
there is enough dead-time between turn-off and turn on in order to avoiding direct through in
upper and lower bridges.

The thesis discussed the Choice of converter scheme in detail as well as introduced the
control circuit of this power source and its design principle. Develop 20kW intermediate
frequency induction heating power system with switch element IGBT. Make a research on
Converter Circuit, control circuit, driver circuit etc.

The CMOS chip that is applied in the design is mainly PWM Controller SG3525A and
optical coupler Drive Circuit HCPL-316J. The controlled feature of PWM Controller
SG3525A 1s fully utilized in the process of design, which has wide adjustable operating
frequency and dead time, input under voltage lock function and twin channel output current.
The optical coupler Drive Circuit HCPL-316] is chosen as the driven of IGBT due to its
functions, such as fast switch speed (500ns), optical isolation, the feedback of fault situation,

wide operating voltage (15V~30V), automatic reset and automatic close down etc.

Key words: Induction heating power supply; series resonance; inverse circuit; [GBT



AR, F Tk R B Ak 35 it B

H X
1 1= 1
T 1 T ———— 2
O I3 1 2 == 2
1.2 BEMARBRRAERIIREMEE . 3
2 R NAE R IR 5
2.1 BHEERREERNEE. ..cnnsnnnsss st s s s s 5500000 5
2.2 EREEINIBE IR TAEMRTE. . ocvuvn o v o s s 5 50 550 50 556 450 56 06 550 250 566 28 450 45 708 40 7
9.8 FEER AT T .. oo oiicracvs v o vvs 3t s i 06 4 W 3 W9 W 0 A A T W WA 8
2. 4 A R B R E B I I . oo 8
3 BN AnEER R R R E It 9
3.1 EMEMEERITH/ESE. ... 9
3.2 BTNt AR BIRREEH. . ... 9
R s T———— 10
R D 13
3. 2. 3 AR L B T i e 15
3.3 ARG FE AT SEORE. ... o o 16
3.3 1 R AR A BB 16
3 3 ZICBT iR = eI oo o a s s GG T s T e e e 17
3 3 SMBHERERN T covenrsressrsnsr e e e 18
o 19
Be N B Ty BBRDBI . ccocsesonsstnsis oS5 R S 51 19
41 AR R A AT o e 20
4L L R B A e 21
< = 2P 23
5 R BRI T . o 24

5.1 BEMMNARBLEAEE (1GBT) MIRFIBEEAIER. ... 24



Ak F Tk B B b % R B

5. L L I A T R AF A B R 24
5 L 211 S Roki e AL A AT R IR SRR st s i o 26
5.2 1GBT S BRI B I . ..ottt e e e e e 25
B. 8 1GBT BUTT I oo oottt e e e 26
5. 3. 1 R B R P BB A T B B R e 27
5.4 BRI PR B IR AR HOPL=316U . . .o oot e et e e e e e e e e 57
S L A 97
B LB EEREEN AT e e e e e S S S SR S SR 28
T v S T —— 28
R o B P 29
S R B B D - P 30
6 AR BRI R E. . 31
B. 1 SR B R . . .ttt 31
6 2 ORI BRI - o vosvsmsimems v s v e e 0 S S S SR SR 32
T L B M s s O ———— 32
6.2.2 124K, £ 5 ARBIEAE R UL . 32
B. 2. 8 AL B I B R B o ottt 33
T BB IR . 34
B BB 35
BB . 37
2 54 38
MR — BB EIEE ... 39






AT T g R bk iR B 1 It 40 |

5l

T

PLAEBL. RN INFRIRIN A, Bk R R RS T ZEMBRRIH IR
(IR . Th# MOSFET BARF LLSCHLEB AR, EHHEE. BAARSEHREK, KX
RREFRR M B FRBOR, W T eI T TSt A8l 0k R B (IGBT) LB
Gy SCOL AR R BR AL, (EAERBIE LT, JLFSCHURE, JUILE IGBT QWi 7L i) Rl
R, BRI AP M RE— P 3R .

ALV Y ARSI B P YRR HT B B R W D88 IGBT, B SR I RE
TR A4S, WA R T IGBT FMERME; hRE TETERRITORE, WK
THER T RS T R AW RFE, BLE LRI SCHLE TSGR RE; A SR A SEIX 2 SR RE )5 »
A SEBLAA BB PTIA T o PAME— ORI ) R SEBLIE AR i B, (B ) SR T R P K

AT, XL GRS 2R i e .
A RN TAF IR R EE, W T — ko B e R b U S I R R . iR R
A7 fan TR P I D> . AR P PR IRSRREIE . ST, MR .



e e e L R F 2 W k40 R

1 %t
SN LA Bk e B SRR, AT IR R 5 T S AL SR B, T N

TR BOREA . L. IRZERIE SRR T R R T BL .
1.1 BERZAn#Re) TIERE

SR R K P AR AT AR I FL . AT = AR A R I3, TER FHAS R 7 K= A iR
TR BB . i 1.1:

b | L "

(R AL
i3
o (12!
|| ||
\ . }
i S kS o /

B
1.1 B ERER
AR FL LA N SRR Bl 1, RN P A P R AR W o 5 AR R A G A B
BN e o W TAFRISEMIEE N v, o WL

N do

==, gt (1-1
WRMA RS, &P =@ sin wr,

e=-N,@=-N1¢“wcosmr (1-2)

dr

AREN:

E=4.4 N, (1-3)
S 3 E 78 T ep e A SR s 2 A T A N B IF RGN, HCAEE A

Q=0241 R (1-4)
X 1, —BNHERESE (%), R—T{FHEME (B, t—HfE ().
RN IR R B o RS it e B gT 2, RSO, R R A GE

A, EIEREEERER TN ARG, B T AR R n#os 2 e m#h T
P00, AR T IR AT
o G N PPIE SR
P =El cos ® =44 [N ,®&  cos © (1-5)
SN AR AT R AN S IR R %, 11 H5 TAF KT K/ e



AT T g R bk iR B #3340 |

WERXR, BETIAGKSHE. SEFFESH K.

FERS N I & P A AR = NN —— SRR . I BB B PR AR

ALY : SR AL I A, SRR IR A I A, BeRH
T HMOE IRRRIR, X AR SR LSRR R A

BB —HPIRIEG A B SRR, ETMEZH T, PSR
MEBEHT M PRSI B R T N, RORRRE R HIESEAN: =W
PRFARTLA IR [ 7 R, S K P B B ARSI, X BLB R N I SRR -

BIPRRRE: FRACH Rl R PR TR L Rl oK U L AR 2k B A I A
KPR A B FR R«

SR B RS A S ) X = R RN K e e o R TR 26 181 B LB B LA, SR
2Pl ma s N LA AR, AR 1, , ZE AR AR R 1, o SRR 7T A
=, tR UL S PR AT REE Tt Ty e A S B R URAR UL . 2 FRL 1, AR R 1, A SRS
R PR AR A AN, S5, WL 1, SESRAE LR P ) U THT, PR 1, RARAE T A
HISMERTAT o XIS S Pl A B BN IR ALY, T AR A 5 2R B SRR

ALAR WG A A A Y. HE R RN FR iR T o AR PP = A (R0 e T R R,
REARTHT F R T 2 PO R BN RS, TR L, iR B AR M ] Py 2 R 33
BUESE TR RRTIRAE R 1/e (B 36. 8% ) , ZALFIR A BERE AR N HIBEANRE . H
TR AT AL PR IR AT 07 BB HE, BR i 3R T R R T P B LR AL
R EERAIZ, ATELA I BE (85~90%) RN AR . BAFREAR T
TR

A:\/Zp;’ymz\/pa’wﬂyrf(mm) (1-6)

K p —THHMHEE (Qm ), y. BAEWSHE Anx10/m). p —T
TR M/m ), p —LHHNESE, o—MAME (rad/s ), f—HEH).
¥y o Moo AN, BIALRK:
A =50300 y/p/u, f(mm) (1-7)

M ERTTLUEH, SRR, HNESEARE, BAREASIE ¥
AR B, I A 9 im0 JB R T DA 7 {68 P 0 o 8 9 A et o A o AEiie, AR
TNBEEE R . XM Tk & B R B TR T T 2 N
1.2 BRREMABERALZBIKSHEE

(1) BRI IRRAR K IR

TR YR H AR YO AT 20 LR 2544 500Hz DAF MR, 1-10KHz K+ 4i; 20KHz
PL R B AN R A SR IR R R S B S I R R B VIAE DG . 1970 SEHT
KB 2 B A 58— & L00KW/1KHz 5 i) 5 h AR R AR, [E 7= KGPS A 41 Hh A FE U5 78




e e e L R F 4 W k40 R

i TS A RS . SRR AT, HAYE 1986 GEHtFIF SITH Al
100KW/60KHz FfjiE8 S 4 Fi Y, B FIASRIPEBES NAE 1991 FAHZEHE HH 500KW/50KHz
A1 200KW/50KHz [ IGBT &4 UR . [ N fERE S MUK B ShEH — € 2280, HRRE
RER, 1995 EHF KWHHIH 50KW/50KHz [ IGBT #BE iR, b CERuITaEM
AR YR ] AE 1996 SEBEAHFHIH 100KW/20KHz f¥) TGBT YR . £E X — A
A HLE R RS R AT RN S W (SITH) FIThEIGHNFFE (MOSFED),
R AT ) 3KW~200KW, 20KHz~300KHz ZR 5 SRR, 5% H1RkSE R A MOSFET
WF I B Dy H A 2 200~ 300KHz, %3y H D28 24 100~400KW (1) i s . 5 ESMELEL,
] P A T A PR A AE O 25 B, RIS R T 2% ) 1993 S B 2y 80KW/ 150KHz [ SIT
SRR, T SIT RN EFA R RE, EYE R, JFEFRARIIELT.
A, W N E K TR OB T 5~50KW/100~400KHz /=45 MOSFET i
ALY o RSN 1420 R ALAEPE T 1998 4E5|8E T HACE 1A %] 1) 71~80KHz, 3200KW
AR IR, & H AT A sk ek i A F R

BARTER, AR IR AR T R P A T TR A R, HEARRIEN
Fe Tk A R LS, ST 2 FH i Bl e 2z ) vy A3 2 P Y8 AR A 0T A 7
59, AbTRINIESHE .
(1) BN INHBEEE R R R &S

&SI FFRIR K 5 SRR R R VIAESC, BRI ST 23t e
RN, (AR A I F YR R R A A R B LR L7 T 4R A

Oz

H AT, 8RN A A B S TR R I, R OB R R IGBT,
FMUEL, BT SIT f77E Sl RS fE, EZR BB MOSFET HJ&. JER NI ra i
PRI AR 2 K B Th 2R B4R T SE BRI 5%, B2, R InFA R JRIE 5 Dh 380K, X
WA, TURERAT, B, MLk, B, RREEHHETFSRERER, JUHE R,
BRI, SEBLRR . i # r R iy A AT ATV 2 B R R Rl e R TR 22— PR .

@KRAHEA

AN ER PR £ R 2% PR S A R RS A, AR R B BB AR KK —
HRMIER . IR, H—RRELERERN . TR IR, BT RS T
SHSEEEYE, BH TSNS, JREE, BH. PR, SRR TREER
Z. Z IR B FRBBA SRR L IR Bt — P KA RE T,
BB T AT RIS JFEAR, ARV RELHER T, IR RED S, JFBkE
ITHABRARNAERRE, B8RV ERERN — NIl — /M. 8RN PR AR
P8 T B AR SR SR IS AR AR, R BRI AR AR A T A AOh — (KBS R, B
LR R IFRRRT, AHEL(RIFIMRAE . ARAZ AR R sk ) i #- T BUR K ERm AU A 3%



AT T g R bk iR B ¥ 5 U 3t 40 |

SRR RS TR, R R A SR AR I AR A T R A B, A
SR 0 ELAUK BT RR T AR 24 R IR B ) LR B R, AR IR AC/DC
% DC/AC B4 e 05 (i TRl ) IF B R B K2, & B2 IR 2%

@ Z LS

R AR T T, HOEAT Dol e, & 540k a4 R Hut
AT B A BRI R, AR 8 B R, T LN AR B 5 A — A HLI)
IR, MEREBSYWE RIS SCR RN, W, REALES RS, —BR
FH C PR AR P 3832 2 FL YR 07 B 3, X R0, 5 0 PR U P Y DS AE A8 T B8 SR IR HAR
AN, A SEBLUCHCAS IR B B RN R, WA RE R BSR4 St Bl —&
TR, FAh, AR IR D LSRG L= AT ST A JE S i — B TR ST LB
VCRCAS RS, SCOLEAL. (RRARRES LA .

@ e

IS R b B A P 1 0 A s R R R L0 T 0 SR FO B o SR 44 FRL 9
TE 1) A 7 T R B VSR e L ST ARdRshl L e 1 32 T S s sk M
PRI 0 34 LU TF e b R — AR R R AR
2 BRRNNAEIFERELMARMNR
2.1 BHFELEIRBEAILLR

TR IR IR AR A M TSR AP R, RS TR (FR A F s
R R 2 (L PR 20 FL

g | RF E

— =i E | A
= TR4 Dé TR3 D3
G| TR TECR

B 2.1 BEpEhn AR E Rk E

FFIRIE iR o LR AR 2R TG PRI AR 8, LA BON R R . TH
R L, FER NI, PR H H SR AR I — AN K AR e T R BK,
A AR BRIy 305 72 25 i A\ i FELIAE [ 8 AN AR o AT T AN R Wi A8 2 b B P 42 884 A PT BA
FETEAR 85 A4 H S RAGACAR (7 e L, L R A MR (R R T R B B S A\ O FRL AL,
LG T SR I IR

A IR R X AR A AT AR 882 B GRS AR 4%, LA B PECEIR TR WHEF
RURIRAE L, FERDINAAE, A R H B A — N KA . BT RAERK,



Ml F Tk Rkt 5t eE B £ 6 W E 4R

AT DA BRI 3 72 25 A\ i P P [ 8 AN AR o A8 T A SR Wi A8 8 L X mT 42 88 AR A PT LA
FE IS AR S O HH I AR ASAT AR B T e R B, HL L P R B B R 30020 3% ) i N B PR PR (L, O
HILP T2 B TF I

BRI R AR SR MU G I AR 2R (0227, IR T EAIBT iR B AR, AT& 2
HI L. RAIC &K, Ja# L. RACIFEK;

(D) BEGE RIS ASFAMA RIREE, i BiRiEDiEsRE, AR,
et fe i LR FUR#T, FiRRS s — M.

IFIRIERIE AR SR A FR U e, i F R BESZ e, it AR, B
RACEIRAA S LR RS FOAET, AERAERE SR TRE — fl. Xy,
PIFE AL TARE AR T BOIR S -

(2) FRERIE PR AR AR BT, )2 L ARSGHITIN, SRR FRLIA L 2> )
%, HTRKIR TR, HRFEAN. FEBRTRY, ST A I 52 RO R A TR

FFBCIE RIS BN, &R E RSB ARBTHHRIE KK, Rt s
FUURETIN—BUR R 1], BB [HE . M2, BERERYAR A8 & T
FE ARSI R R RS R I PR B P

(3) RIKIEHRIE RGBSy, EH THERS) TR, MIFRKEIREAE 8
M e sl B, BB WX, RN . B NI R TR AR 2R U
2] [ i o

R R RIS AR A d T B I SRk vk, 2R E LE, EARIE SRR . I
BRI 10 AR A5 o ) B (R R SRR Bk b i, 75 PT e Rf iR

(4) BERIE PRSI BN HIEU LA S, AR, JRIEHRRR, R,
{EEEH (R T BRI AW 7835 AR SR A B B B PRI DI RE, FR B IRIEAR AR A fR
AN .

FFECEIRSE AR SR R BN HPIAS, (BAMARRWE, BT RRZKRGURE, df
Ky BRI

(5) HR BRI Pl A2 IR .2 ] 0 v PR AR 2 L 2 2 B RO RS, 00 TR 254
R Q fiF. = Q AN, HRAMEHEKR, Briln ik A feid vtk 2 . il
PEEkbe] LR, S5 TSR ARSI R .

IR IE AL ER R S S Bl A L 2 28 A, AKSE TR SR Rt IR, 1M
WL EAIRI RS, AR A g4 e AR R Q £ o AR ARARAFRWTIN, R AR BRI Y IE
o] LI, AR L IR SRR B R

(6) H ER T 08 2 2 10 JRR N I A Pl 5 0 i T (LA AMEE R AR A BE RS S50 i
PUE T REIE S AE S NSRS B eSS U S SV I 12 JVASS - €S i b O
AFEAMEFLAEAR) » 75 U i HH AR A AR 2 K P PR



AT T g R bk iR B 7 0 It 40 |

CRErEUBEH . JFIRIEIRITAR SR B, P xt H BRI PR X YR T BT 50
2.2 FREXIEHR AR TIE[RE
AR PR AR A5 AR i R A AR 8%, LS A 8] 2.2 B . BRI TR A0 AR 2R 1)

Pi, PFTCAABRGR L ESR IR, gz ey by BRI EOE, i
TSR G SRR, ZESCIT b 5 W] 20 B A AL 96 B SE R I 1]

ﬁug} i ’Qg} b
LT Tﬂ—et;} -

B 2.2 REKHETHREN

A\ A
K KIS N

(a) B (b) BEiEHE
B 2.3 fE iR

2 R R AR AR AR AR R IE I (AR 8, EHBIERE 23(). HEWR, T
VEAEEPE S BOIRAS T, farHH FRR IO AR AT T F AR AL, BRITE R R M IERT, &
WA F, L. SRR RS A _ECROBRE I AR # R (R B ) MOSFET.
tHT MOSFET %7 4E /) RIFIE R BRI R I ERF 1, (BB ERRA S8 K
() Il R R, T AE AR A = AR BRI FF OGH RS, 1 ELAE AR R 1) PR FRL R IE T R
REM, 475 MOSFET H: B A A2 HL s 7= A4 K R g A e 3y, 171 MOSFET % 311R
5 L FR SRR PR ot 24 8 BG T iR AR AR R A R SR TR S I (R R 8, ‘B I AR BRI
& 2.3(b). HER AL, TAEERMEABARERN, St B~ G T BB, Hik
W PR IXAEREAT I, 24 ECF)BRE A MOSFET 5Wi)5, S mmEF (L) HER
RIFHC AR E P, e —MER IR 5, ()P ) MOSFET il _E 38 Bk rh &5 45
LI H AR 5 e A A% 5 ¥ 2 [FI A7 7 1) MOSFET. 155 MOSFET H ¥ FL it 2 NP4 I
FH), BMZEARSEI T RBRITE, LI HFEMRAD. 55—, MOSFET KKkl




Ml F Tk Rkt 5t eE B £ 8 W X 4R

MR R, MEALFAE—e FOCWHFE, (H&HT MOSFET Sl RI/R%E, T m)
FEX AN, I BLERISE X 10 2023 B D28 BRI 80U FE AN R, BT DAIE 24 b4 1) 135 AR 28 1 T ARSI,
fif B T B R ER IR, B AT RAE B CR)FFRE ) MOSFET [ F (_E)#FE i R IF
FER PR A B e L R 1) EL 3 th AR /NG, B MOSFET Wil 2 Bk — AR T3l S AE /)
FLL AR, KPR RS T 281G ke. LR Hrarsn, SIBKEIRAY B IRAE
L) LA R, FFRARRRR/NAT, v LA LAEAEE R I CAEAE N Xt 2 R i P 2
AR B SRR N A RFEP A ELERNM EEIRFAZ —.

2.3 HREITIERIAT RIS

HLE TARZE T OO KB IRAIARRES, BN, SMEBmAE TRk «
o BTLAZE At M Th ARk N

P, =09V xI cow
=09V, xI,cosr

A 0.9 BFAHTEI TR BIER . WX Al AE H 45\ i E— g i, Ared
TE R e R JE R RS A SRR T Sh R . WS A r R EIERS
FFF I ARSI IL F Y 1 .

M ERATLE SR G TR IR cos r=1, Bl r 4 0 JF, REGHHHThER
K. JIFMRRLEFI, W5 M« RN FFERR, MHIIEIFE TR, AMsER%
.

2.4 KiFEEITEBEEZEZITAE
AU FT R — PR I P IR . R G5 ] LA 2. 4

bRl JE .

A"
: L 1
mojit =it
e o 2

=21
T

To
s

i

—_—

ol R B %

B 2.4 REREEH



HeA o, F T b R B % %9 T 3 40 T

A ETETF A

(D) S R MR BRI EE B A

(2) X[, HE—PHBTEANRGER B TIELRE, 750 T 3008 &8s
A, A THEIEF R OTRASH

() IR G K SEWABUE, A48 T F il o] R AR 1 R BR AN HIAE SG3526A J LA fk
F&R-

(4) KB R ERER 7, 45 T 1GBT IK) ik AU BRI IR B Bibk HCPL-316], JHAEA
REMHE, IFoth T HEE T,

(5) HBVELRAS AR, X R A ok FE R B At A I FIRAE T B 1.

(6) B IRIRER 72, 747 T REREAR A FH IR 8 B AR R R R A2 B
F1%) i A

(7) G5 &R 4y, MBI RIAT THEARES, FFRE TH—B N TIERE, K
T A AR EN BT O RS
3 RSN FER R B ER A 3 (B BRI T
3.1 EHEBHEZIGITRASH

ML R 3 48 380V

NIRRT D% 15kW

frtH RA#E: 20KHz

WA 30A
3.2 BRLZn#AeR iR FB R AY = 5] BR 45 4

= FL B A5 MO AE L ] 3. 1 BT

WIPNEN J L - A 7
e L ) T =
B ; it pLIE:3 R
ThEngE
ThE ISHI R AEED f R
. B i

3.1 BRI R iR £ LM AEE



AR F Tl F R B R B % 10 W 3% 40 W

&M NI ERIR E AR, Wi 3. 2 s

Kl
‘ = ol ]f':g\ﬂﬁ
Di| D2| D3
A — = Y
B | cdt CE e -
Cc T ~>—| |—|:v—"“"“"‘"\—+
cals Fs
D4| D5 | D6 T3 D3 T4 ¢ | D4
y 7 7 -452: S N

B 3.2 BkRyin iR a9 5 B g E

Wk 3.2 FioR, EHERAS . BRI A IRA K. B RHA T E =M 2N
WM. c, .~ L, Mc, (Cl. COMEI BRI A . FAHMAZ C1, C2 HELLAR
NRASEARRRZBE, R2,R3EHEEH. R1ARBHER, XRS5 LA,
BT HAPmEENE, WRITFEX AT A, HAEMRC, LR R 50
BHERASRRT « LA EEEE—e 8 EN, KR Kl HE, HRRE
PRAEHE. RGENAIER TIE.

AR AR H B AR IS AR, 278 FR AR B DGR R P B A2 . R I AE TR IR B B AR X £
(P4 IGBT L1, E1E M E R AR 10 Hz~10 kHz 753 B H 4 738
3.2.1 T E#%eF AR

(1) M 32 7450, FFiE TAERY, HoBA A Cc Sl HESEMA— K RC %
RIS RS, R A — N ERBEER. WG TR, F5s FEHTaEg
T ZVIEERES, Blu, 0 )=0. FEr =0l

3, TF%s M, BN ELVOL U . PR
R KRS (RVL), 47 : ==
u, +u,. =U_ Ue + R

du

ﬂ“ﬁk,%%%ﬁ%ﬁﬁ = =

fBu, =iR,i=C

du

RC —S+u,_=U,

dt

KAk T 7T RS H

Bl 3.2a F:[m[ERAFREES 1



AR F Tk R B R HEER 11 T 3% 40 ;N

(2 o UIEHRENEE T ENRAEEMEY ., BRXEE, BEMERAHEER
6, HAMHSTIE, BRAIZF.
L WA, MY —ANEREER. ¢ fr, SN, EEREREIT
R AR, RKIT A T, —R—L—71,—71,, WEEEREST—P—r re RS
N HLEE . HLER A .
R SEEE, i (o,) =i (o ) =0,HH
s TR g .
2 e o, oo ———

dt
_I_
ViR Co, ) =00y, HHRFER 1,

S
f=i'—|—Ae_7 CD_ v

R T =§ ST 3

e Ut Tt T |

B 3.2b F[PIERAERERE 2
ﬁﬁfﬁst%‘, R EH

A=—i (o0,) =-5
R

Bl i="L (1—er )

R

(3) 7 4k, RERERMEKBAEN 0, SER, RBMHFRGEREL r st
WA D o2 BRI, RO ——Frre FRMAWN . WA TEP7R. BERE
U

R" =i(0_ ) . HFAVIIHHER

o

PR s BIfEZ R B MR EEEAL, BEPHRR, =

1, R L FIFRE r SR, MM HEERE. 22 >0 Y, #R#EKVL, &

i, = Riu, =L, EREORA TR X 4




Ak F Tk 3R e W % 0 B % 12 W 3% 40 |

di
L—+Ri =0

@
AR
S R
LR
Peae
Fh BELATHURR |- FeLFE 53 510
iy SRl SRLE H
WL

dt

(4) M7, Fir, K0, 7, Fr, BIERT, WU A KRR AR, B A
T, 0,80, FRAN—A ree ZHMRMARNER. 0 FEFR, Are BEHE
B, MRMARCRR, HEEhy,, Bk

?ﬂﬂﬁ%%ﬁj{]fun M. =0 B, FKs HE, S R
S P P S B — o 5 1 *—_&/h”ﬁkﬁﬁfh*]
AW, fEFREMHBE. BRSFHITN H +J
F. MR KVL w8 oLy, 5.8
—u_. +u,+u, =0 i fL
c R L —{_"
p g b EE,Jj_S.uﬂzsz—RCducs u,
dt di Bl 3.2d  :[E]ERAE M B 4
dzuc du
LC > + RC +u, =0
dt dt

EsRBhu, (Bru =ae ™ PATTERMED A ARENET) Ree 5K FEBRIS AL FR T TTHE
KEfE, FRAETREA
LCp"+RCp+1=0
R° 1

P=-——tq—)-—
2L 2L LC

RS RH EARNTS, Bolp ARME. AT HRBOXAAME, B, 7GR



AepkdF Tk e e k3550 13 70 3t 40 W

u =Ae’" +A,e
R 1
Horp gy ofp B L L
2L 2L ILc
R R , 1
By =l )
2L 2L LC

AT, FRAEAR p, R0 p, (U BB SEORIG AR, T 5B RBI R G RETE R .
RyEas BB ADMPIR A EEA iE o RIE, T

—y

0
P,A +pA, = ——
C

BRARH 4, 0 4 ARAHE o IRIER w =a,e™ + a,e™, BLATAIES Rec BB
St 2ty N i 7 P R TR 5

3.2.2 RIS RIS

(1) FEARTER B

AT RIAT BRI/ A B HH L P S0, AR A H— R R A R
KEIUEUL FBLFF

AV B AT B T2 =AM e i, LR R 3. 2 B,
ML IR B AE— R 3 N AR (D1, D3, D5) MWL BIARA; FHARIERAE —ile
[ 3 AN K (D4 D6+ D2) BR M ILPHMRA . sbah, SIH EFHE LN 1 £ 6 [IF
T, K BRI S, BIILHRAIHR S al by ¢ ZAHRIEARER 3 4
— AR S50 D1, D3, D5, ILPHIRAFE a. by ¢ SHHEEMBEKR 3 M RES BN
D4, D6. D2; MLLFMIA#RIEN, $&itde's, AR FEMFA DI—D2—D3—D4—
D5—D6.



AR F Tl F R B R B % 14 W 3£ 40 |

18]
o
‘ ot
0 |
fT I TV VT
B b w4 e 4 e G
:Jab :Uar_‘ ?J'bc ?.Tha ?Jca ?Jcb :Uab 'Uac‘
P e x &
§ wt
D ~

Bl 3.3 FAUEEH) = ARM U AT R o B

SFILBHARA IR 3 A AR, BHAR BT AT Uit e i A e e 1) — A 3l T hf 2L BHAR 4 1)
3R, R PR B AU e R e I (AR AR R 2 ) I — Rl XM, R
I ZIFEFHAR AL IR A b &9 1 NS0 b TS8R, In T RE BN R —4
M. S BB TR E I 3. 3 Bk

WA TR, PLRESS KK S i n 2% 5, HRA — R S, ¥
digm A s UdL A AHARTE IR AR s JEHRA4L SEn, Byt ik vd2 o4
R AR a%EE, RBRmtEEe, -v,, -v,,, RRFEHLRKZEHE,
B IO B2 e b, B S IR AR I R R 2k

HENEHBEEEE, HT IR P TESH ZARE N MR K (EARE)
AR FE, T 3EPH R 4L P AL Tl A I AR X M) 2 b (SR %) KA, Mt
WHEY , X FAMEEEAER, REBEPERRM—, EithHERbEe , wENR
A AR AN A% 4

Bl 3.2 40, 3 T BB, a AHMALE S, LA p, S8, b AHEAEAR, LMK
4 D6 il . HKAEEEN a--D,-R-L—D6--bHE LB EY,, =v, —v,=v,,
AT av b A LAE, FLEAMRAL a HHFBRAIE, FEPHARZLIM b AHHR N f.

FIUME, atBBAIhE, b 2453, 18 c BRI, D2 S, HAMD
F¥ZE c A D2 BIARSZ = ) BT G o X B LA 2K : a-- D, -R—L--D2--c, it
LMWKy, =v,—v_. =v,

SEIMrEL, b ARMAZE S, D3 G, WFLRIMRABARE D3, R a AHHLE b 4H,
D, RIAAS R o) T OCHT, D2 BN ¢ HEALYI N AR, TR T8, iR
HN: b-D5-R--L-D2--c, i L Ev ,=v,—v, . =v, -



AR F Tk R B R HEER 915 T 3% 40 ;N

LRIV, V. VIBUKKSEHE. Z£IVEL, b, D4 3, v,=v, . UWEERE LiFL
2. AN ARE SEWFAND,« D,—D,» D,~D,~ D,~D,» D,—D,~ D,—D,~
D,—D,~ Do
3. 2. 3 3 WAL WIEHHT

(1) AAfrId 2 e i LA T4 i

FL R A AR AR e B () SR B R U E I 3. 2 R, BILE 4 AFE, WTLE R
AR B AT . FEMFRS 1 A0 4 PR —5F, B 2 R0 3 4 S —xt, S BN
BRI S8, P& Sk °.

A H—> 16BT M—ANRIFB AR A . £ EHRMWER —AN 208 K g
. BB AP PRS2 ).

wPUAS IGBT A B4R G SE—NEHASH L IEmM, YERMm, B=FH
Fho G HRER, HTERBME 3.4 Pin. Wil Ee, hERE, HEMEHR Un
=Ud, ¥ LR, S TERE B W 7. ¥ t2 NI LLRT T1, T4 G2, T2, T3 Wi, t2
W% T1, T4 KWifES, 4 12, T3 FEfES, W TL, T4 %W, (ElHTREAREP I BER
i,» ABEMLRIMAE T ), T2 VD2, VD3 Sal4Ei. 24 t3 Wzl:, B ZA, VD2, VD3 #%
1k, T2, T3 JFil. i FFEARIA. FFE, & t4 WZI% T2, 13 XEifE S, 45 T1, T4 FFilfs
S5, T2, T3 3<W7, D1,D4 ScSMBELM, t5 W% T1, T4 A JFil. % BLitie Py Sl as ki
ZFrbR T 3. 4.

kg
I Y
UM
0 I
-Um t
A ] E
i /\ E /K
13 4 1 .
o)/ it Q2o /5 6 t
' V1V4 ProV2V3 i VIV4A 0 V23
ON | P Vo L
VD1VD4 VD2VD3 VD1VD4 VD2VD3

Bl 3.4 FAHSpRee 0 AR i g AR P



AR F Tl F R B R B % 16 W 3% 40 W

BT, T4 T2, T3 JiliaSH, Gk s A m. B it g,
M4 D1, D4 8¢ D2, D3 JMiEA, Al iR = 1], s ra sk v It met i) Re 1 i) LI
{0 e, BB R ek UM B TG T e R SR AR R L . R SR [ ) RE R BT I S AR AR ELR
Mg 7288, HRM B ASREEZP XM CDseEMIEM . FAZHRE D1, D4. D2,
D3 J&F ) E O R R R R0, WORR S R AR Eh D1. D2, D3, D4 ik
AR ESRIER, PRI SRR — R .

(2) TIRTZFHRIE

FriB YR Dh R IE, BRI 7 B P I AEIR 8 L s A TG /g L 0
ToUR LA T AE R A S A\ o R BRE T IESZ 7, KR AR Rk,

ToUR Th 2 R BB IE HH =Fh HE B A I ik — PR AR A% -5 EL B L 2 [ B
AT Ld; i A\ B AR LC & IFBERg, =20 H AR
B P45 M R 7 2K

AR THRA R ERER AR S HRIEH B M BEATRER A Ld FEHEKRIER
Bf, AESCPRNHR, BEEAFSRESGE, WE 3.5 PR

I% a

Ld

Lot Ut Tt Tt |

Lcdl L-cd

] 3.5 TG Th 2 DRI H0ke 1 (1) LI

XFp DRSO, EEEAKRESERBE L, ZEIFA—DBEBDNFIHE
C,» e, ~ o, Mc, MR I B8RS, VA B B EE E i s EH,
HERZEEE M. HT o, <<c,, FiUH ERBEERZ UBERMABEmMED, 5
Wor,c, BEBRAD, FESTHA BRABAELRR M, R RSN FEmEAR
SRR -
3.3 ARG EEIEMTHEGSHIEE
3.3 1 FARA—MEFIRK LR A EE

(1) 8RB

@R H B HUESFSA (B «



AR F Tk R B R HEER 917 T 3L 40 ;N

36

v =338 yx~234U

’ T
=2.34X220V=514.8V
QRYFME - T RERCTE L, b
I,=u,/R

R E—F, BARREE, AT Bk

1. =1

d R

HE—ARERA, o, 6 NSk, MR ZARE KRR MPAEEL, Bt
A A EME R 1, (9 13, B
I,=I1,3=1,/3

@A D Al B2 IR IF ) LR 2% F FRUEE A 172, B (Ve v ) 12, BlVe
X 220V/2~269.5V..

@5 D 7 BeAR 2 K R 1] LT S 2% B PRI V6 U=+/6 X 220V~539V

R4 TR ARG T 2Bk, Mo B K 4 4> IN4007 . IN4007 J [l Js
b 1000V, #HEJEA DO-41.

(2) JEVP A MIEFE

JET AR o, FERIEE AR E BRI . BT RN U RS, HH
U ka4 300Hz, A PRIuEZS 1348 o e AR i B R R S, R LB ) i ) 5 2,
WEIER LA Ca 5 HWBIRM A2 P Rd BI3RAR, 020 BUik H BL 3 1) A
TR AR 6 fiF LA L, IXELEL 8, BJ

R,C, =8/300
i} €, =27 x10 " x1/R,
=27 x10 'x1,/U,
=27 x10 " x30 /311.08& 25978(uF)

HAHELAET Jav, =440(V). ATLLIER] 4700uF/400V (B2 2 H K.
3.3.2 IGBT & iA—4RF 9iLF

BEAAATHH 380V MR S E R AR, A AUE KA 311. 8V a4, 24 IGBT 5%
Wik, SRR ARE TE, AR YRR B R A INTE TGBT -SRI Mym . B,
FFoE IS A LR Uce 250K T-48 s FRYR ST N FEL R

IGBT 32315 A IE [a) HL R A 33 A8 2 4 A\ v LRI (1) fLS v, 25 B8 3 T S I PRIV 7
HLIR, BUAE L :

v, =1.5Xv ,=1.5X311.08=466.62 (V)
AE LI



Ak, F Tk 3 e k3R a3 0 4 F 18 W & 40 K
Li=2 X30=42.4 (A)
5, FEREL RIS HCPL316] MR E, HukH A5 G8ON60, HA XS
Hnr:
#3.4 GSON6O ftkaEZ ¥
I ) LR 5VE1V
MR o o FL +20V
SRR 600V
£E FER UL 80A
EESTWE(E I, 320A
FER 320W
AR AR FRLUE Toks 0. 5mA
WMk |, 2.7V
ERERe 36
MINFEZC 3000pF
RIS TE] 43ns

PR SR — B ) I 1) 2 FRL R A6 0 56 0T SR IR R R B R AR LR, DA R 240 R
BOLR, WA INESR AR E MR, B, SR ARSI ALK TR R
. %, BUOWIFRE R TAEMRME, S0k 0 th R AR [GBT & KliRaE —B
I TR) P A, PR3 — AR A A S5 ) 3 A 2528 328 /N DR I A PR 3, XA R
 200ns BAF BRI e B2 AR BE W R K
3.33 W F A w A A FERE

(1) FEB AR

T IR NN F B YR AR FH BT UL AC AR R 3%, R AE VOVl Bk R i, FEE R
53 iR T D se AT H P4

N INAEIFE RN B E v, BRSNS LR AR Tt ,, 44
BRI IR MU N 220, 17 »

ﬂQﬂ;@&%ﬁﬁ%%@?ﬁ‘%%E%:

U.=QU =3x?2 2}:% xU , =4204V

R

X,=U,[I, =420 .4/30 =14(Q)

(s

FIt A

€ =1/oX _ =509 (nF )
BT AT 4% 420.4V, 569nF ZEFRCHE R A
(2) Ve LR rEL PR 7t



AR F Tk R B R HEER %19 T 3L 40 ;N

AR A X, =X, =14(Q)
Bt LA L=X,[o=112uH)
HH 0 =woL/R =3

Bt DARE s 2 Pl R T B S FBBH R = wL/0 = 3(Q)

A[F%Z 4204V, 30A. 112 u H SRR, S80R 4 B A 2R LY 3Q 224 .
4 =BT

e /NS AR FRYR IR BT, SR B G ER A BBk B8 TR R A e AR B AR
HERZEAFELZMMEE. F—ARKERFIZE SG3525A MH T BHLIFAE. UPS
YR DA B HA T 22 PWM ik (1 40 LA el e g w0t o B AR 301 A B YREAT 22 Th R
), LA H M IGBT ik 588 PWM {55 1 42 sl M AR B YR R AR 7 Th e, LA S AR A
YR TR IR iR A e (1) BR B

mEHEE (B 4.0 B0 PWM #2538 SG3525A, H SG3525A K H ¥ PWM fik
M, RIS ARSE VT, VT4 I VT2, VT3 #8750, M$2 s 4s B FEf s AR 44 .
&l 4.1 o SG3525A 1) 6 BEEHPL R, o3 R FIR/D, XL AT A% SG3525 Hrti i
PWM kb= . [RIAE 85T SG3525 (19 9 I e i Ste e i v ik 3%

tuz SG35254A
[z}

N
T irgrat e +15
0, |2 o T
orudvar st Wee
= OUTA
3| ke 14
| osc.oupe ois
S la i =T
R PV
1 5 Rt Lnj‘l
I—Cbl-\'?— Discharge Shoxtdomm -Hr]-]'- =]
-]
8 SoftStart  Compensation -3
q =C
) -4

4.1 =6 B R E
BBtk A 1 4.1 B, 2 v EL IS A S B8 N AR AL, R B QAR
I I B, 7EWIARMSE PR2 L AEWE. HIEshimi S S8R
SG3525A 11 10} |, 4B 10 KT 0. 7V B, ST FRIEERME, 4B 10 B
M 1.4V i, Rl PWM BFEaR kT, BHE T —Meh A4 sk .
LR 23 ST A28 % IR PRI 2 1 PR B A N AR 2 B A S B T e RS0t

H.
4.1 #E#HI R SG3525A
T HL B P s 1 PR B A BN R BR ) R L 4 . T RAIE R Ge e e HonT 3 AR, XAE



AR F Tl F R B R B % 20 W 3 40 W

REM TR, e, R—NEESEH BN S . Harsebsr=mH b A &
B R LR, ST FRR A BR B B K, S5E AR ERNL R THERE T SG3525A.
4.1, 1 A 3RIE5H KL M9

SG3525A MW R4 LK 4.2, HEMERERERS. RYS. REBKSS. LRSS,
AR, KRIEBUE Bk, PBURHIREE . BRs)EK. i EEiang.

(1) RIEBiEHEE

HHE i SRR Z RSN MR By . B, Sy KT 7V I, EAER R
BBRNEEEMEARRIE, BT RE T RESEBRK, JHAXBERN, KEHED)
REME A Imek R BT AR EE, S0l SG3525A 11 13 B b T, ThE
IK ) L B A HE 2R S R B I R Bk rhvi 2k, AR BR o LR T

L3 b

| ) 8
= 14_6_| sAVEMRY, | | xE®mE | [_I_] e S
08¢ 13 = | L= .
SINC —2— i I im A 4 P VCON '-C!R T W
PRl T 8 D‘K T : = | ™
e o mee A wws [ > i o 5
RT S| * Tep [ < OPA W
perr I PJ D T ’;‘ Talk
e E™
A P, 3
9 . B T
EAOUT - :
EA(-) -2 c| =i 14 ors
D T, 12
EA(+) £ GND
L Y g BB T
SOFTS -8 IJ;I_JJ?E.)\L :/_;__-\1 S1V
Sk el ¥
sHuT 18 = = SO A
c == %M R W _—
g SZ R, SGIS2e

& 4.2 SG3525A IERLEH

(2) REGHIMIESCHRE

L 2% SG3525A WHREY T3 dt A ARG — W PHIER: 10 51 SRARY AT
R B MG S 4E 10 AR, BT T3 RS A SREARE. WEE -S4 ms
PR S K RS e RS, BB, AT H TR — M5 SR ST TR
g, MHIERESH, RUFNHEE KA EESRIS 0N R, fkEk, 5
SG 3525 I s ¢ P41 T e — e # RO AR 3

(3) &E3hhee

HEF TR SE I =T H SG3525A P EBY M A4 T3 FAMEE L2 C3 KBiAr a3 >k ak
. BHIURESCE T RN, A ek PR T3 iR, T3 T8 8
S| B RZE C3 AL R E. C3 2 T3 BUREIFZHEE, RHlT Hasn pPWwM
Bkepr R, BE EAAEENZERBY, PWM HEBEFE PWM St ®E D
AT A AE e B R S, C3 A E AR AT, D snk i HEAS R AEZL,
B . SRR S, A W E KR IERE, T3 #uk, C3 50y A HRYE



AR F Tk R B R HEER 21 T 3% 40 ;N

B 7R, C3 FREXT PWM A D S kb 06 fE F=A 5 ma,  [RIES X P1AD P2 % HH Jik o
FEA g, LG RRAE P1 AT P2 ik HAEZIRAE S, Rf C3 R H)E, P1 A P2
Rk B A B2 C3 TR . X FPERIEEh 75, IAE R G (B B HA L K Th 337 8
B R 523 R ) P e YR LA
4. 1.2 5 R EHALARNR

SG3525 Rk 7 1A il B s ik B 2 O EIE FH R R A R I8, 1N SG3524 Hsuik AL,
HiEETIizH MOS B1ERN R340 DC/DC A8#38, ‘&2 R X T ZHI1ERH
RIS SR R, PRI, PTRsAbE SRR D . BT SR MR
F#Ee s, RUREHH, 25 0-50% A8, 85— 108 1) 3K 8 F i KB AT 200mA,
FER L RIEME AT IA S00mA . 7 HE:IRE)Th % MOS &, T{EMiZE Ik 400KHz, AAK
8l R RS 35 ThRE . X A RYE . Ay REBCKEE. PWM
b ae HPAEAS . MR RIEBUEH IR, Ba3h K sS4k, IIEE T
VERIR VG & 0-700°C . ZEUMERE N 5.1V + 1%, TAEREJEREIRS, b 8V 3 35V.
SG3525 XH 16 XY H#% DIP 3%, 5K L&

INV. INFUT [ 1 16] vREF
NL. INPUT [ 2 15] +vin
swnc [ 3 14] ouTPUT B
0SC. OUPUT| 4 13] ve
c1| 5 12] croumD
RT| 6 11] ouTPUT A
DISCHARGE [ 7 10] sHuTDOVH
SOFT-START] 8 9 | conPENSATION

E 4.3 SG3525A B3| BIE
INV.INPUT(ORAHEIA G 1): BRZETBORES M ARSI, 1R ZE OSSR 25 AR AR
5% 80db, K/ e aimt ok, frt fMEknl DURSHRE, thn DU HFE
PETTAF AL A TO A A . %R ZETBOR SR LB N H RS 2 1. 5V-5. 2V I im il 7
B 55 ey H P PR AH B F B Ay He 88 Lo Sh OB A, K B YR R I S 2
#E iU A A



Ak F Tk 3R e W % 0 B % 22 W 3 40|

NLNPUT ([RIAEH A 2): 1om il 5 B B HE i s 16 IR B Wb |, H48 2.5v
(2L EL A L I 5 INV. INPUT i O BURE B s AH b 5¢ .

SYNC([F]F¥ 3): AHbFEPH . FEZAD R LER, 8NMNERE&ENRS
B, "R ATR 4 IR 3 AR IE, X BRSBTS DA iy i ARSI
HF. ta] CUE AN B CLARER I Sh AR TAE.

OSC.OUTPUT([FIFHrtism 4): FIERkbHt . 1EAZAERA R TAEREH. B
JUANE R ) TAESRAREA Z2 KK, [R5 Rk b A% B L R MR — 48 . AT/ 2N
B TAERS, 3 BFD 4 BIEAS . 4 B B A0 ok dan HH Bkl (1) 2 % . i ad i
EYEEA 0. 6V F 3. 5V.

Cr(FE ¥ LA 5): IR AR S W, J—imE B2 iy . HEETEEY 0.001u
F®0.1uF. IE® L/ER, 7E CrPimn] LAEE—DM 0.6V 2 3. 5V AR08 145 3

T WEBTEFEXT Cr oM. FCHUETER A 2K BXF) 150K BX & A1 Cr #R K78 i R,
276 FEL N A

DISCHATGE RD(J#( LY 7): Cr (FISHLE 5+ 7 Bism A SEX PR . 878 HURT
LI, AR TE L E X H BRI T SE X A fa], S 2E X e I A e R . HLERE
Y R 0 MR E] 500 B . J3CH FELFEL Ro A1 Crr A0 I TR RS, -2 T80 L B R 63X
SG3525A [MHR¥ZMZE AT 1T A XTI

o = %T(o.m, +3R,)

SOFTSTATR(¥X ) 5 8): LLA 2% ) s AH i R 405 sh 2845 v 8, ¥ 8 RIAMEEEKJE Bl
A, IZHBEAHNHY, [ S0uA fEHE 7S L.

COMPENSATION(fM3i 9): 7E 1R Z UK A i H o 9 5% 25 UK A% R ARSI A\ i 1
BRI B PR S L ZE, MR PT VA1548, AMERZGMREI. AHSUH AR . fheum TIER
EYEEA 1.5V 3 5. 2V.

SHUTDOWNGE Wi 10): 10 ¥igh PWM Bifras ) — M A\, — e 10 s
HERAIME S . RN E S 4EREm RS, Fol2shhg 8 BB A C #iltE. —H
P Ak E SIS A DG P I 10 B, 4 10 BREEK T 0.7V I, S8 KT R
TERAE, 4B 10 BRI 1.4V B, 06 PWM B85, BE F— a4 EMA g
K .

OUTPUT A, OUTPUT Bkttt 11 14): %yt AR ZOCR FH HE S t riL ik, IR 53
RN THE AT I W BE TR . 11 JIAD 14 BIAEGZAEZE 180° , R FIVE ey I (HIA
200mA. HTEFFHHE, A E ARl n Bl ERE S .. EEEAF ARk
M, TR 2% 100ns. FTLAZEY  AbEE—NE 0. 1 f (¥ B 2008 25 H IR 2R 1 .

GROUND(¥:Husi 12): %5 _LHIFT A R ES A T GROUND 1fi 5, Bl &Th#



AR F Tk R B R HEER 9 23 T 3L 40 ;N

it B 5. ZESCICH ST, HTBARZE OSSR f N\ i ) 5 0 i s 2 AH X 5
12 BRI 5, BT A3 [ Bt R 4 [ 4 )-8 b s I A 3 o
VCEHES A H r Bk BRI 13): fEAHESR S R B RIR, S g oh
o AILUAT 15 B H— AN, T SRR B, BRI 4.5V-35V
+VINGE F IR 15): EHRABIEM 15 BISINS AP —BR1ERD P ST 4R F B
FLEE I TR 59— B B o IR AR SR IR o, 7242 5.1 & 1%V ISt
HLFE . B SR % B R AR T 1) PR FL R (Turn-off=8V), %th B IS LB A, 351k T4 (3L
YR S L B R BR AN Z R R PR R RN 2mA). 746, ZEHER KR RedE
i 35V, fd R 12 H HRL 2R B B 55 B 1) GROUND i
VREF(EHEHL R i 16):  BEvE L R 16 BIIK HL R ISR HIE 5. 1 V £ 1%. AL R
JEVENIRETCRBR NS EHBE.

100K (13 328 BA AR A 57 4% . Ro AJHL 3000 -
4.2 BIRE RS

(1) HJ A R B R vk

5 Ry P 2 Bk FEL () R B B K R, AR OCREBRBAEER, MH—6A—%
ALLHF EAR RS, B RS, K R MBI, Bk R iAR /N, 5 iR
AT . MR EARUE R R O, 58 Bl B i SEbrfE, 2 iR~ 3l
L LR SEPR A, PR TR — R A s FR K SE R AT 2 5-25000A, KN FAL L)
i 5A BK 1A,

AT RRIEZ 4y, BR7ibw i) B, B pCR SR, B DL R RS A 2
A — Uity B M o TR] PR LIRS R N P 2 B L At B A R ) LV 2R P, SLPRBLAR A
T IR B F I, MG T — & IR MAL T BRSO T AR 8%

FEL 0 LR B A7 CE AR LU A A PR PR 22 o XS8R 22 2 o PR U LK A8 45 51 1) Jih i L
FIIR PP L AR ST — LR FE 51, AT AT R 3 7 T 2 98/ Nk B 22 .
AR 2, BHRILEIRES 0.2, 0.5, 1.0, 3.0, 10.0 AL,

A IR AR I, FER IR AN RETT B | B AGR, SUEIRBROGRRT
WIS Hs IR B, BNE R T 8RE . ERXMEIT, P4 KX
FAR R LR AR R A BB, F RO B RO IR R, AT AE IR G4 H -2 1)
HE)F, AE4%EsE, HEATIEANR.

FBLG1TE — YR R B R Fo i/ R A T DA G % FL I LR AR IR B 5

(2) H RSB B H

LI LR 1S F T rRL R B R O L B, PR TEL AR A 32 FL R A TR 2% A R R — IR
ME AT T E S, Zeid 2 ki i) AR AN AT e i Bk, OV ERLE 5, AU



AR F Tl F R B R B % 24 W 3k 40 |

FABTBOR 2% O3 B 75 {85 18\ BB TR S8 A T R il
(3) JLEFSEEFE

ORIk
AR IS ECE SR, iZIEFE8000A/ AR B ELIKAR -
QU BRI SS L

PUAN & — A AT LAEFRINGOOL, #R¥E TAFZR:, HMEAFHRIELIQ, H{RC= (3~
5)T/2, TAATF IR A, [ k1/500Hz, HLC=2T/R1=2X0.002ms/1Q =4 4 F.
5 DIRzhE AT

X 2y FEL % 110 11 FH ke 2 1 P S5 HH 1) PWML Bk RSO 212 BATIS)) TGBT, JT LA BRI JE
EF, B EERE TR ISR BOVER, BNk OV e 88, HET AT IGBT 11
FF AR 5 UK B FEL B R 1 R 25 DA 2R .
5.1 @EHNREIEEE (16GBT) XIRENEEAIER
5.1.1 MAARREM T KA AikiE

IRE) BRI ZER Y IGBT FFFtERUIMEDS, WK 5. 1. @I IARSKBh HERRT, [NAF
PIERHOITIER . ABEKEE I Mav , ra SRRl A B, TF S L e 14
bn, GEAFHE Uce FFE, JFIEAERE Bov tB FFE, R Y Uk KB —e{HR, Uce A feikE
BARRIMRIE . #+Uck [ e A4, 330 il FoR B AE FEAR R KT i, B FFeHs
BEGE IR . EHMETT AN [ TR B IR ZE 15V 2R, TAEMEEEEEM, B2 IRBE
ANRERELE 20V, 75 WA BE T o7 1S RS AR 8] B S A B, 3% BLIEFE 18V,

# 5.1 IGBT i1 IR ER3) S54RI 5R

%;? ‘ﬁ Ucz(m) Lo~ EON Tnf b EO.FF ﬁﬁﬁ%ﬁ%j} du [ dt

UCER | ks VEN — VAT iy N
L4 Uk K T K — VRN
RG K —— K WK — VRN

A fi HL Hs—Use B2 MR TGBT (1) Rl 5E084T, 47 fi FFR 18 v IR e AR VR0 L A B S5 1 I
XoF T RERETE & R, —Uck 1548 B AR TR 1 FE U PN O BT BEE Eorr IR R T 2%V BN
24 1GBT SCWhY, SFELERARFSIIRE =R E I BEE EFAE, 5IRBKEME B,
RIS R B I B R , AR T IRIEME, SFEUKMRERERE R, RE%E
RN . AT G R Rl A, {E IGBT G, MEAE IR Enfi s, -5V~-10V. [
I, DR E) E G Y A R+ L8V FI-5V k3 RS KT EEL I .
5.1.2 1AL BEAR[A r_ XTI RAF MGG H b Bk dF



AR F Tk R B R HEER 925 T 3% 40 ;N

IR FEBE R, 390, 4 AE TGBT I8 55 T ik [R) 384 n s BRI i 43 - D BT e RE X 184
Be TR EBR RS, WX AF gi 7 ar HK, FTRES IR IGBT T, FIR Re LAHRFEH
HHTHN . B4 Re 1B AABUEE 5 M f ik 00 B A UK 16BT IR IR/ K,
BT CAT A% R P B EE 2

AP vt e ) T TR LR P EE 30Q &

25 L prid ot R 5y L 1B SR T A 4 2

(DIGBT & MOSFET #B& HIEIKE), #HEAF—A 2.5~5. 0V KERERE, F— &M
WABABT, BISh IGBT XMMAR Ay AR SR AL URk, RS LB AR T 4, BRUER —4%
{KBABTABCR R, BIBKah AR5 IGBT MIEL ZEREH .

@ F P BELAS B SR B R AR PR A 7 I FL AR IR AR 42 il B PR, Uoe 7 A2 B8 BE R AT )5
W, 4 IGBT T RHFE/RE/N. H4b, IBT JFHE)E, MHRIKENIRN s deft 248 i 1 Ik
FLFE, i IGBT ANBGE H MR HA -

@K LB EEREAR I L E Hz Bk E 5

@URE HF+UGE LR . +Uce KRR, LGBT AR EHFE F 1%,
B BRI ) Te 3K, IGBT BEAKSZAEBR LI AR, W2 aAR, FkAER
R R B b Uce MBS /ML, —ME 12~15V,

RN, N R PHIE PNP 5 (A LT, TR — Sk Uee, (B'E3Z
IGBT 1) G E [BJ#5 K& i Hs PR #ll, —RE-2~-10V.,

©)HK 5y P, 5 5 425 1] FEL 345 7 7 B 5 o

(DIGBT FIMIRIKS) FL B N R P RETRT S SE H , Bedlif H & B %) IGBT [{RYhae, If
BHOGEMBUTILRE D) .

5.2 1GBT i3 JE &Y /& B &Pl

IGBT KWiRy, T ERBERKSREIZR, EREFMCREG ERmE, FEHF
JRIE L, BT HIFRIRIA R, Wi R ESEE T RBSOA (R [afk & fE
AENERIR) MRk,

A TR A AT A SR FHIE 24 A 2 A 3 F g B B A AR R R A
BRI, ARG RN, JF oA B Bk Bk, ARG H, RAME
el R 5.2 Bs

(1) TAEEE

#£ IGBT ‘F3@ i, il R1{F Cs1 BB EHAAIE Ud. 4 T1 HFEL HBILN,
BT 3l ER (2%, FRT To Bl Cs1. D1 MAS RS Ei, & F i E R
HABRES ZREHREZM, HTHAS Csl ERBEARGERA, Fril T1 & FHmdE
Fe K45 240 -

(2) Zpasnlpk Bt



Ak F Tk 3R e W % 0 B % 26 W 3k 40 W

1. PP ARHE: 2 T1 BB NEIER, RSB RAESE, Bl
To BT EZY Csl. D1, AFESLEh. T4, ZeiiiEK L PEATNRER AL R HER
%U CSI ﬁﬁr E!]:

L, /2=c,,(V,,,-U,)" /2
Iy g oo ] AR R -
RS IGBT It i b b g N%Jm
Ve mmmms IGBT U AR — R - =% "F
E
U, oo EL HLE LR W
BARE C,, = 2uf M
2 GRS R BB RGO BRI O R pll 1o ke
IGBT #E6MTfS B BIR2 AT, Heginh 28t 2% L st *ij:g“3
Jivd l

FHMAL, . FEFURDS, SHEBAED, IGBT R

%ﬁﬁ%ﬁ%m%ﬁ%%ﬁ%ﬁi,E%ERS;:%F—?m%ﬁF,%%ﬁmﬁﬂ
REKHIBELL, 3EM R=10Q . ZE4Evheagheh, FOATENE N T . L b T
B

3. GrhE R NERR: TERMIRE R, B OREEERY, SR
ZRIEFIIR, I ZE AR R 1 R SR IR 3 o X L% — AR5 %5 MURS1000.
i1 52 AR A8 AR D1 RIS LA Csl A JE AR AR B, B LAPE 5.3
P AR HUR D SRR R IOAR S, RTLLEH, 7 T1 i SEA N8R, D1 §E,
Csl
FerL, BIARFLIRA L o< 4/, St Lo R A . 75 T3 i SBA AR,

DLK@%%%EE,&LﬁﬁRrﬁ%,%ﬁ@E%u—gwgnEMHJ%%E#%

5.3 1GBT By AR

FEIE#E IGBT AL SN, BB T S4F I LAE A X AR B, RiTER R
& BFAZBORK MR R, KRRV, BT AR R LT E R ST S S
o MT BN RAE R, Bl AP S TR . ER BN E
REE, AR R R RS I, R R AE IGBT B 2R BT, X ey



AR F Tk R B R HEER 27 T 3L 40 ;N

IGBT 2 fit—/MRE RS i
AEEHEHTR IGBT [FEAR K, T1 M T3, T2 M T4 AR —HE, R

BT R R R ) — 0 L) IGBT M 5il, EI&r=AMEmgig, i,

T1 F1 T3 [FlA S8 Bl & H A IR A IGBT, HHRERmE A, T T1 M

T3 SCERIIFURRIR/DN, BB E IR AR b BRI K, XATRE 33 IGBT %%

8.

5.3. 18 H4a 38R P 38 69 LB 2 K

(1) ZERMSEM ek IGBT i, Xt IGBT Fr& A LIBRM, &
VAL 935 AP

(2) NA—rNPTiEe).

(3) HFRITRI ai 7 ar TS RURA ELAER, JFOCHLBE = 7S, DAR R 3L
CRIRBTE, MR — P RE ) .

(4) R LLEH 1 Ak P I S AP R R 1 10 o

(5) RN #W IGBT ) IF 45 .

5.4 £ PR B IR iR HCPL-316)

WU IGBT (XU FE B R AR F B R S 1 N K ot . W fRIE R Ak e Bl T
&, XAERGERII R AR, M tim, R —NFESEZ BN RS . H A7 br = &N H
g RS R IR Bh LB, (BRI T 0 rIE IR BN B R, 456 ATk e
Mr ¥ v $F T AGILENT 2 5] i) )6 FL R & X Zh 28 41 HCPL-316] & v1 Fi. % Jo b5 45 il 28 1 42
M. HARBERERE- KRR (Uk) RGBT B SRR S R . T
e H AR B R R I H

ZitFoNS016 HEERRMGARM:, A
W2 BIHEFIE S B . W FEbS. 4

BTz ; Vit VE | i‘:
5.4.1 B4k 3 Vin-  VLED2+ T

S e : 1 Veel DESAT T
—3fEZ% CMOS/TTL H : GNDI_ Veel | X
—IERRES, MR AR R —} RESET Ve |

8 o FAULT  Vout —=

—IFIIE L He K 500ns; —9 FAUL'II'+ V(]?;E -
SE ﬁh};lGBT 9;%1?; - 8 VLEDI- VEE 9
—_— n .\‘ I A % i \[i

ch IR TSI % ik i 24 R ) TR

SERI

. : 5. 3 HCPL316J:th i B
—RIPATECE AE) R AL, ABhRHM .

5.4. 2 R AL N4



AR F Tl F R B R B % 28 W 3k 40 W

%5, 2.
#5.2 HCPL—316J&EHIgEE
WE | /e TRERE | WS | /e HEe B
1 V. | EfdaAEEs | 8 | V= A5 P SBLEDL R 1A FiL A
g | Vv | mamAEES| 16 | V- TF [ 3 1 £ L I
3 Veer | MINFROTHIS | g Vo . &5 F N EBLED2IF [ Fi R
g | OO | s | gq | DA 3 oL P
FAULT i .
5 W ERA | 1o | Ve EﬁﬁﬁgﬁigﬁkaEﬁ
6 | “F | gemmpsAR | 9,10 5 i L R
o | Ve | TSI R
7 | Vi B F A EBLEDL Stk .
ERARE Ty, | ERRRERAE S, St
AL B O i

5.4.3 MEHERLEMHAT

Zats v e 4 A RS B B N OR A B B PR R 4 E T RERLE. R Sl B HR
BRESASLED] ALIiEFH, Wb (s Sl ot bR B Ay LED2 & Wi 31 K o)) B i e

FEAR TAE R

(1) IE% TAER

WR)4H FELFEUVLO 2K I HA S, DESAT FIRIT VECBHH AKESE, E ff5 SBHLEDL 4%
ft, FAULT ;S AT 2R 28 AR ASF, = E S MBTE AR, %t FEEVOUT=VC. FiPidid
— N PN L AR R LR 2 PR UEAE [R)— B ) i H o C it R — PR .

(2) SZELGRIIhRERT

O KERT

2Vec2fK TUVLO=12VAY, B - UVLOGR I FIDESAT AR Y Al A Bis, A R AL, {5
H— BRI AT, BBIGBT, LA S e ik M AR LI TGBT S5l i e 5% 7. X4Vee?2
HEEUVLO =12VAT, B H RS



AepkdF Tk e e k3550 20 70 3t 40 W

(238 PR R A R

MIGBTE SN R A, Ve BRI i e e I Vee R B, DASATS | B FEL R K
TV, RARY B BR 45 TAE, FAULTHEAIBNEZE R HSF, A, BRUAMK AL, =ZHE A&
MU FI50xDMOS P48 1E, 1+DMOSE SIS Z2 1 R IR HIM B HEL IS, = BbRR: Pl P AR T2V

o XTI RERR NS, & e A PR AE ST T 5 | A0 Th 3 B 2 . KDASATRE He,
Fi B {5 5 H A 1 FEL ST X — B A )RR 22 Ay 8 b AR g ) 3 B i ] o 3226 TR EH 5
JHIDESAT 75 FE FEL 3« DESAT I H i 5 AN BEDESATHE A [ K/ h e g . HLME AT | i

C \%

; blank " DESAT
blamk

ICHARGE

tros TEARZE T DESATHMFR S T I B MR RE N 8] o 01 SR TGBT - 388 P 3 () £ AR A R
S B, Bk L EOReE K2, | SR EN. BT 8] A 2 5 B, W EIDESAT — %
B0 27 A FL 2, A2 B e TR B R —2 . iz 1] R MR E X, R8T %) LEIGBT
72 TP R A e T 3o e v S AR B 3 A

Vo DRI HRIE IS DESATI AR P 2 — AR kiR . KIS 47T I, v, =V, +Vy
Fillv, =7v —v, . BN RS WA SRy, FME. v, ERREFRATE,
RIEAINEA, v, SPSFIRETHENE AR T RARE T, FEit, TRHEE
Frih ol & B EFR v, I1E.

?,_VE( 16)

A 10
R 2

LD .LC z k4 # DESAT(14)

y I T
Vin+( 1 soil ] 3 T \?V I
o) == ﬁ & e
Vin-(1) — o o, — “}_l
o e
. =

Veel(3) &

GND(4) Vee(13)

LEDJ| UVLO Lg |2;,r
— j J A [ ':s % ,| | Ve(l2)

FAULT(E) 2 LT
.

[ —_—

v
B 1
T 7 Y vour11)
= : FAULT ‘2—‘:>5_3$ ).EI__‘-—';
= L & - h}_vnm 109
NI SN
d 10 v

\.-
x.

|LE)‘2| W

E5. 4258 B ik R IR E
5.4. ARy R AT
HCPL316] J&—Fh Al B8 BB IR AN 28 15 o FH P AIARYE 75 B2 R G W B = F AN
[T T i R N e 2 TR E /N T WOl = ) =R A B iU ki =R VA 4 =4 = b
KW, JEREPR B, CMOS/TTL FEFAHEZE, R v ., JB VAT E AT, A [l s )41 F s PRI 43



AR F Tl F R B R B % 30 W 3 40 |

(UVLO) , BKRITIGBT BiAR K Wa S X b SR W8t 5 - TGBTHIR SR KRB L 342, 5 A,
BRUREN T, = 150 A, v =1 200 V , KI5 B A500 ns , BEM v . T/EH
FEFEFAN15~30 Vo 5. 54 BT Bevt 0 TE 4 A TGBTIR Bl i i .

O
— HCPL3 167
1 16
5 Vin+ VE =
: : : —LCblank
g . l | 3 o pisien 1a =C3zc4 T O R2 Vrl T1
== C1 Veel DESAT - — A
BE [] I 4 GND1 Vool LE2PS 8
R1 5 — 12 '
0| RESET Ve e
6 ——— 11 =C35 Rg
= O FAULT Vout o ul
== 1 VLEDI + VEE 4 BV T2
. z — | [k =
I VLEDI - VEE @ d &
= -5v

E5.5 BAAIEmIRAFALRIPATHCPLI16JIR BN B i

V intRV in—RIE [ R R M EAG Bi, 20l SR CRERS S, MK E Y, S
5v . BEAHFIENE 5 . IGBTIE [ Tl MHNERE AN v, , s RIVEBIERF v,
R 0. 1p PR HLZE (C3, C4, C5) JRAETT AR Bellk S i ) T /EFLIft; 100pF Y FEZ¢
(C e ) BT 24 TGBT f A= 3 378 w8 AsF, HCPL3 16 J MR 0 2] g 685 1) 7743 T4 1) 52 I e
6. b T IREHREEE SR TIRAE S, 31 Faver B—A LRdfE R Fic, . B TH
1R TIART B BB R B = (a2 b B AR T HR SR LGBT, ZEMIS AR 2 [l n_F—/N iz s BAR4,
DA R Z1650p ARIERA L. ReMIVER RIS D ., B LEISMTER, &5
Coun + D opeser T IGBTAE HL AR 5 BR AR5 FELER o
5.4. 58K 3 35 F B B4y P AL

IRZ) LB ) IR SR FH TN MO R FEIR AR L, FH T D4R R A8 22 Bt Y 2 B T I Al =
AR AR R IEM 18V, [ SeWr L A —5V, S IKEE 5V, % HE
BE{RUFIGBT A 5E T1E.

T HEFR—HE R B NERN S5 R IGBT B, ZERrkHg R
TGS e K. — Fr HCPL316 8 B B LIE i dilfs 5, &
Ri24= R, [V A A a4 o) R B SEIIAE X A ) v B ARUE B N AR EE .

F P Befg RIG ST HCPL316] X&) H A il LB 2 [|] R 0. (1T HCPL316J fE
HeZE TTL/CMOS HF, BREFT HEG MR I P F 5 BERSSH L. BRfFES
AR RESEA. &REMMAZEA TR . HBEERH T 2RI TR, NAEME
5 UL 7 SRR E—ile, A5 DL—/ME S BRI B R38R M B AL HIE 5 L. iR
B ERAES—F, PR NP — R H 3 . 88 R A ronss i
B RERE = 2E PWM S 5HI(5 5 sl fa ik (FF L 3 # i Bk 7)) , 78 HCPL316] W&t
HRRE, EIRAREHIE S 25 IGBT. H 555 #pifai s il FAULT 155,
TR MR, U PWM ST . R E R AR LG R —A RESET /55, RIGEH



AR F Tk R B R HEER 9 31 T 3% 40 ;N

PWM {55 4 BEIEE BT

AR O B BT R

QZRIEF AL B R Ee R e, B (B REREIE 5. 5V, TSRS Fs

@izt i IR IR L, W HEFHs G S 5HAEE, FIAEAR L
AR — 2 B2 2% B FEL YR 2 1) P T R0 i HH 8 TGBT 22 T 1 i

@A TIREARENPULBT IR S, AT AR T3S A IK 3] i Bk 2 [A] A8
6 iEBNEIRERIR

FHE L RAB—BEEEE. XFMTEAEAT. BB AENEE. JFEE
BEEES AR FER, IETT RN R K TR F S R B . SRR A — R, SR
RS T, RALIEIEM T/E, el A RE K, BIFEEERMAEEK TR
Tt FF AR ENLE ShBE R Ry R A, T ELi¥ AR i B 5 3 R T s B R 2 1 1 FL R AR
T EBRETH, TN 0] BRiE R 5S f iR o F B .

T 2: RAMAEYE, B AR IR E) R SR AR S — N R, BURUERR .
F PRI — N YR X R A B AT — RO BT R, (ER e
EARESTE T, BREREARIEE, T BB T fes%t I6BT i) TAEF=4ATR, W IGBT
[ IE & TAE.

% 3: RHZBEMETT, BBk, Bk, W aaftd, X
PR REIPRAR T RSB A T4, I RE T BR324 2 95 1) T4EH
iit, RERAM AR

R Lk, e RHTE 3.

6.1 =inEERE:S

= [E e Ay CWT8X X &5 LM317 A—#f, M= miaEaE, EReEMmH—

AMaEiE. [ e =i 2K E WA= M & 6. 1 Frs.

Pin 1. Input
2. Ground
3. Output

B 6.1 CWT8X X, CWT9X X AFFa k3%
CW78 X X RF|F 2 Bl 2 I IE L Fe, 0 7805 %t A +5V; CW79X X R¥IFE &
P [ e R, G0 7905 fH  —5V.
FCHRI R H B N ] 6. 2 BT



AR F Tl F R B R B % 32 W 3k 40|

1 3

I* 40 VIN VOUT |
Gy GND ——Cout10
100uf 7305 0.1u
{8,
GHND

Bl 6.2  CWTSXO<HL XY F FE iR

WA A ¢, AT LA —2PIBER G, it m K r A Co BERGE MBI S,
e TE. c, . o, BRIFERARERDNEBE, o, —BAEPAT 0. 10F , IR
PR FRL A, U R 2 B 22 EL P PP R E S I 10 £% .

5.0v

1, 2974 3. 2mA.
6.2 ARIRITHABEIRIR
6.2.1 184k, 15 RAAE SRS R

&l 6. 3 FranriEky 15 AREH M ERFEREE. WEW L, REBFEEEES. =
W RETAT . IR A AR IR IR T 4L k. TR 6. 3 I RRESERS 815 Hehk
7818, MEWAL AR AL S F R A 20 £R, AR HIRAE A d 18 R BBk HiAR
FL

B \
L + 1
T 1 3 =] 2 =13 EL C4 l 2
5 0.1uF 20uF
220V 18V 3300uF 0.33uF gl

T

G

6.3 +5RFEERERE

6.2.2 £124K, +5KRMHEFEE LR

K 6.4 Fr~diigh 12 R H W ERRERE, AWERTR, BEEES 12V
H ) EL RS R FYR—FF, R AR R3S . AR ST U A A 4 AR R S R T 4
WIRIEE] 6. 4 H AR R RE IS 5% 7812 Hepk 7805, 7912 #ipk 7905 (7 7912 B RIRIHIN |



AR F Tk R B R HEER 33 U 3% 40 ;N

A B 7812 AR, ) WA IR A + 5 ARk HRAE IR, fen
HCPL316J it A T

B3

Cﬁ \K C28 + 1|58

i -

(b " = e

3T 1 | o
C36

_|
1l
2
L
=
|

+

I
|
Q
el

™

|

C33

M| —~]| ™

=
=]

ouT
GND

XXl

7l

B 6.4 12 PRAVEEE I B

(1) fEH P RER:

QHE T H Hhs R B R FL AR FL 2 b, DARIT PR . e 25 KT 1000 wF
DLy 7812 =mfe EARPUR AR E M E RN . ZAREIEH IN4004, LAMEAE H 30 = 1]
LA A ARG 38, (R = mis IR BEER 7812,

@01 bk = A N = AL B S T, AR R FRER 1) B IGR 5,  SEBLAR
M, NAESTHE G R I — /N2
6.2.3 LBMLFEALHE

(1) =4tk e

£ S A8 A A HA P . Vo B 5 A5 P LY 2 S 1) A HH Pl P PRI R/ B Y PR A 7] » SR 4%
BB R VPRI 1, <1, 0 o FoUESERERIA BV TG A

Vomax+ (Vi—Vo) min<Vi<<Vomin+ (Vi—Vo) max
K, v, . AEBCREIHEE: v, BNt BEE; (Vi-Vo) min N F8 3% B8 /Na 4
HEEZE; (Vi-Vo) max A B3 R 2% (B R H A Ji H e 22 - AR FaL 2% P B 7 ZE ) PR, JE 7805,
7815, 7818. 7812. 7905. 79124FRIMHi+5V. +15V, +18V. +12V. —BVHI-12V, i
HH F A g R R FR AR EESK .

(2) F N A

A frH A REE D EEFTR (EERE TREEmAR), —BAER B,

(3) A% He s — WM Fo A FUE M B



AR F Tl F R B R B % 34 W 3k 40|

XA B E e T HCTuR I XS ERE. — BT, SRR
HLE R 3V O/ AR R K KRR IIFER, 5ZHBIN) . RE+VIREA VL,
Hro RVor; +18VEIHIA AVie, By KVoz; +12VIIEI ARV 14, Bt KVos; —SVETHIA A V1s,
B Vo3, —12VIEIAN AV14, B Vo, T EATT TR B B2E Fe 88 — RN B F A5 24 (B 5
BRVar, Voz. Ve, Ve, VoslFF, Vii=8V, V1e=21V, Vi3=15V, M & 10%H 5,
B A ELV11=9V, V12=23. 1V, Vi3=16. 5V,

Vi~ (1. 1~1. 2) Ve R EUAE I 28 — Ukl o R (B V21=V11/1. 1=8. 18V,

V22=V12/1. 1=21V, V24=V13/1. 1=15VE T8 PR EEHUAE (I BRI, SEPRIVIEV21=10V, V22=20V,
V24=15V,

(4) JEPHRC,

B 30Ro CL= (3~5) T/2H T R0 CL =5/2T, WJCL=5T/2R0, 3\ 1, RoXCLA I HI%5R Ha,
BH, MEUEe/ME, THTHEASRAEFERER, T=20ms, 1, =1A, FEJLASHEIERR.
514, Rolmin=Vi1/Tomax=1. 1X 10V/1A=11Q , BTLABXC1=5T/2Rolnin=5X 20X 1000/ (2 X
11) ~4545p F, 3, Roznin=1. 1X20V/1A=22Q , C4=5X 20X 1000/ (2X 22) ~2273u F,
Rotnin=1. 1 X 18V/1A=18Q , C10=5X20X 1000/ (2X 18) ~2778u F

AL, JEBEARERA, NMIEREEEE. TR E, S2hrzasMEAC1=4700
u F/25V, C4=4700p F/30V, C7=4700p F/25V, C10=4700p F/30V, i FafE 2K T4H M
BINFERIL. 5fF.

(5) M _IRE

R R IS B R R R BRI To max (B 5E) s AR HHEVR V2 Ve,
Ve h AR A IR A A AE . BTN X ) B A R — AR T I IN4001 /N T 26
R

(6) AR

Vi, Voo, Vo3, VoafHikAR R 8SLesH iy A 10V, 20V, 15V, 18V,

FIE P ELE 10%% 3, T8k BB KM A AR Pilnax=1. 1Vi1Tonax=1. 1 X
1. 1V21lomax=1.1 X 1.1 X 10 X 1W=12.1W , [@ ¥ F , Pi2nax=1. 1V12Ionax=24. 2W,
Pi3nax=12. 1W, Pidmax=1. 1V14Tonax=21. 8W, % FE A% Fk 28 FHHE Uit A 2% () A IR — @R
&, WEEAR RS ) ThA 40 A0 2 ASF 20W 2 A4S 25W.

7 BEHIER
WA SN . WS ERRARTHE, NAEERNSE (BEBER)
T AR HEAT I & 1758 ) 2 72 0K i b5 P B ) R e S H0AT Bk, EILRT &
WM REFR AR SR . AT Z 80, NEFRR E bR, iEREPER, R
PrRERSE . MR OPHE, RAXMFE, A8 RERR TAERW R
SR R IR N N H E A R G BE 2 =N T REBEER, X2 it L BRAE RS



AR F Tk R B R HEER 9 35 U 3% 40 ;N

TGBT 33245 R i DA K% o 5t [0 s ARt A T 22 B AR, AR LR 3 K e A i va il
B J5 SE BN AR .

(1) 2 FEL IR AR 2

RGHESCEE, AEQTEE, BB Bk )R E A B ERE T IE
i, FERELEAME. ZEMERPEN. BEERES N IHERRR SR
HEMEA, X—RAdEEEZE, mASHIIE CRFA)JE HCPL316] 1 SG35254) EEH IR,
R BABEIER T/E, AN EREENH . B HEFE 7 HR RIS kia, BER
A Re E B E T | B, XA LRI Ry .  JLRFaRER TRIE, f
TR R bR, MRRTCIRIG, XS ABiE s g o AT R

(2) 25 FEL B HP N EL VA R LU AR fe WL 8%

AERMBERERAER P EERE. B8, ARERREAEATIE, HAEN
REANHBRTFTLAEARRE (BEFLEM, ERGRESW, BRGRA, O Z
BRE, BFEETHAEBIITHREHE) . MRHIREE, N AISCHEIR, £k
HEBRJE 77 P B HE .

(3) Thee B R

FRAE S MR Th e, XTI

X IGBT ZEAEATHRAS I, ERAINNGE SRS F X I6BT AR SRS e\
Itk g« SRR ¢ B RBIHBAL. IXAERT LUK I RILERHER CELBARL T I FRE .

FoeA5 5 U e WL P R i o F B AR (] . B Bl BK, IXFE RT LAIE TR I B OG EE
HR A SIEA T — A GES.

VR ARk, FEIRIARRAE R Ay PR2 200, ZeW LR wilE,
75 ) FL B A BEANEC R R AL B = A e  HH R R R R R R R R . X TR
A, BIUEH WG S SRR T AR R ER, ATLLAKNS & — G S5
ZR

IR E] B R 32 B U LK EE L F Y R S B A R A s AR i L TR S A2
BB R ER .

¥ Er SRR Sh & MR 46 R 5 W Faba A e, B R AR ATt T & 2R
BIE.

(4) RGEH

EAANDIRe BRI EEE, MR AN RETER, LRRILEIE, ERHELRN
i 20KW K in#hah .
8 Lt

BV 5 1 10 = B A R SRR o ERL R PR B A4

TR A H AN A IR AR S BERE, T PN A R R D A L YR B AR S I E



Ak F Tk 3R e W % 0 B % 36 W 3k 40 W

B, Rl TR, X RITEZRB TR ERIFFREY, &4
SG3525A DhRER: i R A2, LA SG3525A 1E8 PWM #2445 f14% 0>, HCPL-316J 1E
i IGBT HyZKZh, H B BGE SR BV MM AR . W, HFaAHER T
SG3525A M#=iilJ5i88, HCPL-316J MHARIKSh S, Wit TAIRAGELEERE, FFHIVET
L SR BN LR AT IR . &5 R0, IR R n#4 IR BRI A R 3 7, R
GitaetERREm, AR R TARKIPEES, Britvh i) sk BE S8 A R Th 8

BT UL EJU T AR, 15 T iSRS & AF 1 PRSI R, B TAEEH R
L HEESEE T

1. AR ARIRYEE, RARIHN KEREEERK.

2. SERERR I D077 R H PR s (BRI B P EA ) 7 20, S B 5 ik o R g 3 A 47
HIEHEm . A RED AW NIEE R, SRR BetEE. MR R
PR PLEESIT R BIRGERR2ER V2 1 & IF R B AL



AR F Tk R B R HEER 5 37 T 3% 40 ;N

B

FEASCEIR S R 2 B, FE i R FE R BB B, TI R AR S L
H 3 B B AT 5 A .

FEENL BT SE RS R P B R TR E A BAL S TR, B2 AT ™
FRIBOAERZ AR ARSCHERE. TTRAR . BT9TE R SCHITE R A ]
MEEIN S BRI LR R e, A2 TR R T RS BT R 2375 BT £ L
fREIRIR, AAETES B QTR AR SER VP2 BN, BRBUR TR RR, X
4 T RFFARWTHIBN - 7218 OSSR P A T TR B O L, 738 S8R B
F [ PR ] AR G T R O B SRR

AR B SE R — AN EREBE, HRAEZAB T M AHRE D,
ABRLESFRFIE TAEPRET EHNERK.

] TAEMRICEES, /2T FZMIMRGEHHER), A ] b 2 K

U B 3 B A 2 WA 5 ST U ) 4T RN 7 B

Ba, XRBREFULPARAG TR FBI SR RE 1EGE. IFEL
BESCHRES BT S0 B BIRE BRI IR IR AT !



AR F Tl F R B R B % 38 W 3k 40 W

S 75 3Lk

(1] K JFRsmE—RE, st SSChi kM. Bl IR TREORFAHREL, 1999.

(2] £ B BOITRByRARS AN M. b5t BEEtiRat, 2000. 1

(3] XUBER. BUACEIIT R ESE B M. Jb5t: B DMk HARAE, 2001

(4] k. FREEAMARZGRMTHEEERIM]. Jbat: ReEHAREL, 2000.

[6] BEHE. OrCAD/Pspice 9 SLAIEHEIM]. V6% P& TREFEHRAL, 2003,

(6] #iERh. BUACHR BT RE M. BIM. BT RS AL, 2002.

(7] BREE R B2 e Jy o AR BOR IM] . 63T AP [ e J HRRAE, 2004,

(8] friiaR, ¥ Tpe. FMUT < AR R mIA (M]. L5t U RRRE, 2004 9

(9] XK. WiARa% St s (M]. b5 AU AL, 2003. 10

[10] A BT R R vt S 4EE M. dbat. EET Tk HRREt, 2001 1

[11] EA:%E. MOSFET wyffu/sk i in# rIREIWT oL [J1. XM FEFMR: 2001, 33 (3) .

[12] MERIK. 2T Matlab BUSRINFARBEGE ] FHLHIR, 2005, 22 (7) = 204—206.

[13] E4E. 80KHz KTh R BGHEHREN INBL I RUWFFL (D], P22 PHZ K%, 2004.

[14] WHSE. BTLERVLR-J M. 0. R TREOCE L, 2007, 7

[15] J.Michael Jacob. Power electronics:converters, applications, and desig[M]. Jk5T:Higher
Education Press, 2004.

[16] Bottari S. High Frequency 200 kHz Inverter for Induction Heating Applications [J] .
IEEE Trans. on Power

[17] Forsyth, A.]..Extended fundamental frequency analysis of the LCC resonant converter.
Power Electronics [J], 2003, 6(18): 1286- 1292.

[18]Doolla,S.. A GUI based simulation of power electronic converters and reactive power
compensators using MATLAB/SIMULINK. 2004 International Conference on Power System
Technology. 2004, 2(21-24) : 1710-1715.



% 39 T 3% 40 ;N

Mz — Bk REREE

AT Tk R kR LA

HCPLY
s [




F 40 T & 40 R

Pz 2 Nl | o A ) o o )

B s ol R H DK ) HEL i PCB

e _“_%g
Bgen | %ﬁ:ﬂmﬂu




