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Design of a Lower Power Five-Output Switching Mode Power
Supply Based on TOPSwitchlIl

HUANG Xian-jin, LIN Fei, YE Bin. ZHENG Qiong-lin
(Department of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: TOPSwitchll series integrated with PWM controller and high voltage MOSFET have func-
tions of auto resetting, over current protection and over heat protection. A lower power live-output
switching mode power supply (SMPS) circuit is designed based on TOPSwitchll series. The experi-
ment shows that the SMPS circuit based on TOP221P has simple circuit topology, reliable working
performance, and stable output.

Key wards: one-port flyback; PWM(Pulse Width Modulation) ; pulse-transformer; singlechip switch-

ing mode power supply

0 31 &

A AR RO L IR PWM 5 i o B 5 20
BRIFF 8 (AR — iR, 5 LD /Y 1 A B
BOFF L. Z AL A, TR, SRk
HEREAR, b BT 0 AE HagaR > RSB HED K
P/ F A ST S L RS R IR G HL R,
B REA IR E LM, BT E
A] LA b a2 B R ) L B S ) FEER I E LB S ML,
T HL B VR AE O 2L, I 40 07 4% Bl AR . X

AT AW/ R BE 5T B A [l B, RS

BAEHOK B R ER .

s E A 2004-07-10
EEMAT: A I980— ), ¥ MALHALE, EEHEF A
He A FRHE RiEEiG R b AT Sk,

2

© 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved.

1 TOPSwitchll 5 FXBIREH

TOPSwitchll & #] 8 FF L I8 J2 £ [E Pl
(Power Integration) 72 14t A% 5 B i 45007 G iU R
BH RESERREXLT 3/ FEEM K
TP 5 B I T 1 2 R RE RS e S E A AL F] — 4
AN b, AL T 8 o #3550  MOSFET , #t
) PWM 3581 85 . 100 kHz# 545 % 8% . &5 FE 13 3h I
T B AR A PR T B A Y O % 1 16 %
ROARE MO MR BB 1 Ok TOP-
Switchll 5 H 69 A F T REBLHE R .

B 1 9, DRAIN 51 5 08 8 LAY 4t
MOSFET it A% . L A st a5 v 3 8 e 1 o 3
TRAR Gt I B B I 0 RGOl 8h T1E. CONTROL
& | HED i 25 A A 2% e 3 B U A AR, B 2 b
RV v O o o W e by 0 R T SE R
{E IR B e . Xt A SR R A B B RMER

http://www.cnki.net



5 : : : TOPSwitch 29

D

B phssiER
FiE 5. SOURCE 5| 4 % & th MOSFET #9 I
AN BT 00 %5 | B ANl | B I
iy T T B e o o, S [0 i

AL A FE IR 2P 1 AT S F A VR R SE P L B

A9RE Bh. M ® 8l R 46T 4.7 Vi, MOSFET
B DA, 5 ) LB b /L R SRR L MO/
B AR AT Uc (R4%7E4.7~5.7 Vi,
AT P 2 BoR , e A 2(a) RIER BT
. 2(b) hAshERshEE. 76 A shE G ME,
43 AR HIAE 5 % 45 4 T A 8O PR 0 B A9 ShAE .

Ugyy BdE
e e —
0 - r
e RS
(IER T L8
UE-}N gadl  fouuE Al
AP N T — e
D‘ : '-'—9 A Y U
sl O Off , g Off
0 - l - .
RIS RS
(b) 1 2 R R

2 BIEBiRiER
2 INhERBEHFXBIRIZIT

[ 3 f R J— B il RO e IR B . B
3(a) Fr R dy 43 5L 381 ¥ Rl v B, 18] 3 (b) B 7R i
TOPSwitchll R&FIFREL 5B 3(a) SRAH . FH
TOPSwitchl1 R385 R i iHa% 71 6 i I i B8 S5 14 42
T B AT e, T RAYS 4 T 8 28 14, /) i B 1A PR
S hn AR GE R SEE, T ELH BER T SE eh , SRR A
fFC I
2.1 WRHIEE
F MR PR N R AR i T RN h E
W T K . R MARIE 1SV,
Sk TLRE, — B + 15 V45 TOP 5 K45 il o 41t
e, 1 g 5 I5ad b Y RIS FR o, —B% + 5 VIR
S A O A L BRI ) AR + 15V

© 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved.

i N A 11
I N Ly
mE | i L
" === RNV s
Y40 § 1 kiR
aspups| 1 0 ol ;S—i
; s B
] [ R

Al
(a)ea 4 A H A e i

% D
¥ ouT
[%.g ‘
TOPSwitchll

(b) SRRy i YRS TT (4 LAY L Bk
B3 40N A BE O AL RO 7 3% ol I R B

F1-10 V. & B 0 100 mA, 1 2h i B R
RR TR

B AR ERIF LRI AN S~8 W,
HOEER T TOP221P RIS #9008 o 2 B8 1 (14 (i
LSS R , 7R AT LT, 45 TR B e AN
36 V. SRR E I, B ERR B EM T36V
(FF5.8 V), s F el PUE % T/, R 2 #5R
L LR/, 2 RS h et (), B B R
fi o bt i TR h T o6 o IR e A 0 B E gk A
FEXT R85 A EE 2% 4% F 1, #Uff TOP221P T
YEFELS VEFUSHA O T ol AR IES B8k
2.2 EBHESMET

PlExpert 8B HECF R P12 R & 16 $
SR HAREAFIT TR, ER—FZEK
B, AT LA X ARG AYRE (15 B, e IR F R Y
L AL P A B RE RS R . PlExpert ${—
FRE A — A — B 090 F0m , i #  5iEE
TIER AR ESEMAAN PLER . ST8RAH
Bt s A O R RSBk
IR AR B RS2 1 A ir o] AFE SR i i b
EE. #H PI 2458 PlExpert 8 & F &,
Al LA 18 i R e v R b i . Bl BB, AT LU
TrEM R BRI O R B TR
UL B HARAR A S5

BRI T R /D e
B, —B +5V, BB + 15 VIR B — 10 Vi &
MR R0 mA SR ShET W, REH
MNP 4 f A,

B4p MANERKIS V. TFhREmaias,
F IR T e B DR R RR B RS v,

http://www.cnki.net



30

21

BEHA O
Th T
——
L 9 DUBAT4  LUMOH  Cacsiiooma
R Kl =P T e=tom
ﬁ& '1NE&8%20§” : Cn'? o
100 u 100 4 F
C i T
4
47uF IF §
g T b ‘
Bk

4 RGREIER

@it BE Re AL C, Fo oL, R B S R,
BRI R sht 8], EH% TAER @ Re LAWK
poREH S AT HEBEE, BlARL -10V
F+15 Vb, 8l 0 b +5 V. BESFRITHRA
DB T3 SE R, BT 3 AR FE 28 SR v R TR B R
RASHE, BRI SAERRE. BKHEHRET
SESEH TR, ARNBEREAFNGEH, %
HEBRESE, RERDE, RIBRERERR
EXESH, AFRA MR E, BESRESE
BMSEERE  ABRGR T, BB RSEL TR
BIRERR, AR T GGG A M T R 6, 22
ERWFARESH, A NS AR
IMERSE , AT AR I M BRESR BITIRGE -
2.3 BBRHHIGIT
2.3.1 BRET I R B BRI

BHUE ESNIRERANER R ENSREE
GEFBILRPEE R— Mg R, &5 R E
B, RIBTHETH SRR LER _REHEL
BE, FIERI RC Wk = BT

1 [Lz
RKR(D)H, Ly HEERREEH; C) N R ERE
HA/F; N ARERRMLL

27 — 1 Uin 2
s P,=5C. (52 7 )
R(2)h, £ R THERR C, WA 2,
2.3.2 HHEMEMEBFLR

EHmAMER A, B R AR R R IR,
PERFETE, ERHSMERS R, MR A EE

i%5.8 V,MOSFET H# TYE. S H ERFMERE
FIAMME 147 pFE68 pF o
2.3.3 BRI

WHBR HRENRABILLEEEEDNET
1.2 Un(No/Ny) o B A0 W {6 F I SR /ME
TRHE :

IFM:% (3)

KB, O AEMRB R R ST,
RN HASE Coum g 32" @)
IR AR ESR {ﬁ:ESRmz%%‘ (5)

R(4).(5)H,AL,=0.25 I, I, AT HEE;
FRTAERRER ; AU B RV 5 B8 S0 19 I8 g
.

A5 R 28153 A SUR BT S 8UR , 1 A FRAE R
ERTRL
3 RRERETGH

3.1 B3R, BHERTEREEHHINE

AR SR R B S, SRR T —1
NN EEZBRE T EAREFEGF RS, £ KRR
EBA TR i B T EERE. B S vBEER
TRRETE 4 88 ¥ e e R Y, 3 B E O ek
BEKEE., TUEY Uc REFFE4L.7~5.7 VZIHE,
FH 1k MOSFET S @AM E—FTHEANH. B3E
RN, 2SI RIS % 20 AT A RO PR R
Bzhie. B 6 R EHEFIER TESEMEE,3
I IR R, 4 8 O e E



5 TOPSwitch 31
Tekfil | e e Tekf® 1[] : ; i 150V
! *10.8V ! v |56V
1 a8 445 £
NWWANWAAAY™ :
PR ¢ .15 5 A 1.
' Chasiiz: i
+ 1 1406 Hz
Chd- 545 o
49.53 % i
H Chagii % Ch3¥
; 1 2017 Ha : A
fek 390 ¢ : '
Ch3- %55 He PR AR Cha
: 60,54 % ; 149V
- 4T B R T
M FEEV o TRV ] e TRV WL TP _“... |
5 AsERTREEE e mEWMHEEER
. T S prlle , B AR T RE R o] RpE. 18 9 Fiw

Chadii
e Hz

A R 14

hd- II.L ;" e
K-B 54545

Ch3%fi 42
133.7 Hz

h3- 33
23.85 %
4 B

E6 BHITERE

Vel 7 Oh T S b B A o FEBETE L 1 G A A
HHE,2.3 4 ki e, Horb 3.4 @i
25 S 2 RS, O T [R] A O R SO
A AT [ 8 3L (%) R RE R B I .
YR SRR W A ok R RS AE +5.5 % AN,
i R AR . SR ACRLE + 20 % s
H e + 15 VA,
3.2 BRASEERNIKE

Ch3FEy
-10.5V

Cha 1
147V

B7 =mWHRERRE

,,

oA — B O SR R R e B R R ]
BEPERYS G0, 2 EAT R 58 o, T B 5 35 0T
B s b. 52 o S 4 o 290 B T BRI . S
LEAURL B JT R0+ d. B S84 B h Wi — 1
R TR e S H B e A0 B T B0

D, ]mm. A

¥ —F Gl LY
R1t= it | JoLRRT BRI T oy
D& .
L 9
—=D S
15V dkRi

B9 sgifiduatme
REEEERMNE | iR, b a B e T RRHH

P i) A RS0 H s b( ) , %R b T H 48§ 540

R ARG b)), For b 10 H 45§ 95 o) e A FF

B, HAbFREMHRIEHE.

£ SAUREREREER

R REE R RN

A REIETAE Pass
b{s) R LT Pass
h(FF) BEME R Pass
el %) % G B Al AR T B Prss
o[ FF) {it e % 11 Prsss
d(s) B ahiiiE ar i Pass
d(FH) ¥R h] Pass
o) ERCIE B=RUR Pass
o IF) il A5 DRI B S o B Prass

P 10(a) BT 7R g B o7 i i) o B 7= 4 9 el B 1
BRI . il 4 R RS, i
3HWERIERGS . AR s A ER,
HES = A B i . @shE”RE, I
KEALIE, MR gERem AR E. B 10(b) xRN
i i A R A e A o B O R A S RO .

© 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



32 21

i 4 hH + 15 V,E#E 3 AREEE, SERE i, RGUEIETAE, + 15 VIR L, Wik R4 R

WL e A SRS, R T
2632V
: 4 &
o SRR ST /Y BB T
[0 mit, LA BT TAEE G, BBy
gﬁﬁ A8, BARERE T RETEEMBHFERE
' | H1o FA TOPSwitchll ¥ 3 it K i i
sy B TSR, R, B,
| A 45 L EEHEREST
1504.0 Hz .
. L JEAEEE B33 Ek:
00V TV ] T~ o ,
o 200V ] [1] Wang ] B . Reduction in conducted EMI noises of a
(@) IBIAR HH: switching power supply after thermal management design
Tek{Z 1} | e [J1. Electric Power Applications, IEE Proceedings,
f T A 35 2003,150(3) :301-310.

[2] Brockschmidt A . A description of circuit design problems

and solutions typical of military, space, and commercial

switching power supplies[ C]. Applied Power Electronics
Conference and Exposition, APEC *95. Conference Pro-
ceedings 1995,1(3):83-89.

[3] & M MU, Z 8. HET TOP24Y & A K Bl
RS TFFREIR]]. 8 i TR, 2003,37(4) 2 20-
22.

S (4] BLErE, ™% ERAFXBFEMKRIFXEAR[(M]. A

SRR | T} A'cw;t\ 540V ARk AL, 2000.

Cha 20.0V IR S.00V ] (5] #AFFE4, 5 WS AT RBBEMEIHTHRERR S48

(DARGE E KETEIR [(M]. b5 ARHRH & iR4t 1995.

B 10 SRR i

FARBE"RERTE

AT, EAREEESMESE A =T SEE N LR ETIREERARMD A EXMEATE, X+ ERA I REER T RIENS
EHEARER™ &,

W (5 5 M4 BB R K R g AT A e AR R R R IR R IR RGAT R RERBEAY, B 8 N B R
TRFHS QBB BEHRR UPS Ll RS , X— A AR S OUTRGE A P 2R EATREOE A, IR T 24089 1+
1HHLRS . BEARBERRSIA KX E A B IR S 07 S A EE KA.

MEBAHTF 1996 £ ERBA BTG , 8 &R 55 RS A MDEHEUESIMERTHEE T RIHEM. E5—R0E, M
A A R 2004 FHERBESEH BT 500 & UPS 78 30 BN ERAL, Uil Ri2 s 2 EARKER MEFH R, MBLHH A
BHHEEARRSRREEEELER, I PEFRSFNEREERES, RSP ERNR UPS Tipmt—5 k&,

b geidat ™ 4 BERMET

B, SR A A R B R RS B A BATE A XBIILEE. FTRTERER TS LFLREEAN, &
R BT AT R B o E AR, B AL TR S

AR SRESHBEREERA NSRBI KRES, ST A SRR AT A E SRS MY R T R I
WEFBA, B4 TE M EEE L. BTREUBRAER, HIRE, B THFEERN

ZA Y, X R i B ) TR LR, BT LA SEHT K 80 KA L, 7E - 40 T IR AREEMT0 CHmIR T AR ATz % A . MR/RIR
KRS TG B A BIR S BRI, AT HOR A B a0 B AT K TR, T ELAT R B AR R, BRI A 4 /0, R
AR —EU L, WEEEEMNERREAT 44



