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Special Project Title Miniature Switching Power Supply
Name Mr.Tanawat Techatasnasoontorn
Mr.Sathien Udomvinidsin

Special Project Advisor Mr.Wichit Sirichote

Department Applied Physics
Acedemic Year 1993
Abstract

This special project concerns the development of a miniature
switching power supply using principle of Flyback converter suitable
for low power converter and small size. The power supply provides
a DC output voltage of +12 Volt. 500 mA.(8 Watt.). This convertor
is controlled by UC3842 current mode PWM converter operated at 40
kHz. The power switching transformer is a ferrite core_type 2EB.

The converter has been tested, the result are as following: load
regulation=1.5% , line regulation=0.25% , Efficiency=80% , output

ripple voltage=120 mVp-p , power density=1 Watt/inch®.
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Output Power

80% at full load

"

Efficiency

Input Voltage 187-264 V__ (norminal 220 V__)

output Voltage +12 vV 0 - 500 mpA

and Current

Line Regulation +12 V 0.5%

at 50% load

”

Load Regulation +12 vV 2% of setting voltage
Ripple and Noise : +12 V 120 nV p-p max

Hold up Time : +12 Vv 10 ms.min

at low line full load

Switching Frequency : 40 KHz

Power per Volumn : 1 Watt / inch®
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2.2.2 W14 (Fuse)

2.2.3 RFI WatAad (RFI Input Filter)
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CORE TYPE Ay(ecm’) Bee(mm) Hee(mm) &, (mm)

E 814E250 0.17 6.7 | 2.1 34.29

E 813E187 0.33 9.3 3.2 36.32

E 813E343 0.36 10.0 3.2 47.50

E 812E250 0.58 10.1 4.9 55.12

E 782E272 0.80 17.3 4.7 55.88

E 375 1.05 16.5 6.6 73.41

E2l 1.14 17.9 6.0 86.36

E 783E608 1.78 26.3 7.1 92.96

EE Bobbin E 348E772 1.81 26.3 7.1 99.06
E 625 1.32 21.2 6.4 94.9

ESS 2.80 33.1 8.6 113.03

Ber ETS 242 262 81 11938
j R ¢ H CORE TYPE Agy(cm®) Bce(mm) Hce(mm) £, (mm)
—fr—fi EC35 0.97 21.5 48  50.04
EC 4l 1.35 24.5 5.8 59.94

----- EC 52 2:13 28.3 7.7 72.90

E EC 70 4.77 41,5 11.7 95.0

EC Bobbin
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uutnannaqunutﬂai11auana1¢nuaqan¢uuasuuu1aannuqnuisnwﬁnawu Tunwu
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CORE TYPE A, (cm®) A, (cm®) V. (em®) ¢, (mm)
‘ ETD 34. - 0.971 1220 7.64 78.6
ETD 39 1250 1740 11.50 92.2
ETD 44 1740 2130 18.00 103.0
. —_ — ETD 49 2110 2710 24.20 114.0

ETD
CORE TYPE A, (em?) A, (em® V, (cm») ¢, (mm)
EE 20/20/5 0.31 0.35 1.34 43.0
11 EE.30/30/7 - 0.59 0.78 4.00 66.9
{ | EE 42/42/15 1.82 1.78 17.6 97.0
EE 42/42/20  2.36 1.78 23.1 97.4
EE 42/54/20  2.36 2.40 28.8 122.0
I j EE 42/66/20  2.36 3.40 34.5 143.0
EE 55/55/21 3.54 2.50 43.7 123.0
J r EE $5/55/25  4.20 2.50 52.0 123.0
EE 65/66/27  5.32 3.93 78.2 147.0
EE
CORE TYPE A, (em?) A, (cm®) V. (cm®) £, (mm)
— El 19 0.24 0.517 0.950 39.6
! El 22/19 0.41 0.44 1.630 39.3
| El 25/19 0.42 0.819 2.02 48.6
El 28/20 0.85 0.725 4.1 48.4
El 30/26 1.11 0.791 6.45 58.1
r El 35/29 1.21 1.36 8.18 © 67.6
EI 40/35 148 1.08 11.3 76.9
J- - El 50/42 2.30 1.7 21.8 94.8
El 60/44 2.48 2.94 27.2 109.7
EI . .
A, = uweRunmisaunuadlsd
A, = wunRundesWNIRRIAEetuauiin
V. = UTumseeunuinadlsd
. ¢ = ssurmadundnduwsiondnluununadled

< w ' i, 4
‘Elll’l 2.18 udadRI8819MIaUnULYWETITAULUL EE, EI 4ay ETD
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V= N_ A (dB/dt)x10”°

... (2.22)
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Tun gl 41 F, aran11a31anaiszunedn Tas

F, = [(d/A)+11/4  f1d/a y 5 ... (2.25)

4 ' ' - '

tuatlTauL nguda F, 2849279Nn344AI1UaT AWG22Z flualanavuaiuad

& <4 d K | S 4
AWG18 nA21un 100n1atd9a7 AWTUN 2.24 az1a11n 1007 TaL 3987 A7y
FY & as I 4 A w 1Y)
AMWNIUNNTEUAFAV(R ) T29RI9NAIUAYLLAT AWG1B L8 LNAUTUATAIINA LN
o - o e v { f - o <
MITLURRTI(R, ) 18 9URITNANIANTIRAIANAIUAILUAT AWG2Z pazLaadfiunaI14d

[T Y 4 tad ] ¥
NNy 20nTasd TRy W THUWARDAINR TN IUTANAIANASUAY

FR 1.7 gé
s / é?
1.6 A 5 |
s /
S
2]
/ ¢
<
L4 /
. Al /
)
L/
/ <
1.2

| / / // // /

10 20 50 100 200 oyl (KHz)

4 L Y ¥ 4 o v
zﬂn 2.24 uﬁa09139iwdauﬂ1wuanunnunn1=uddauaaa1wua1un1u

<4 ) 4 d '
ﬂﬂfzuﬂHTQ(Fn) 1a4a1aNaYUANRAAIINA NAIATUIAA Y

' e ' o <
ﬂ?ﬁuMUﬂﬂﬂﬂﬁﬁﬂaﬂiﬁd1u FR 1”1&“394119ﬂﬁ1?”;1uﬂﬂuﬂﬂﬂa1ﬂnﬂ¢uﬁﬁﬂ
- o1 ¥ 4 4 ﬂ < Y
ﬂTxuaﬂauaguﬁqﬂﬂﬂﬁulHﬂﬂu1ﬁﬂﬂﬁaqﬁnaquﬁ03qﬂnu TagANL UBITI8AIA1A20
. < o a1 4 T3 '
AWNIUIRIAIANASUANINTEUFHRUASIA 1908 41 N IUA DB 98 1ANB WAL INGEY UA
§
d ' v J ) o 3 ] 4 M‘:
luaqqWﬂﬂqﬂ11"ﬂﬁuﬂ1uﬂﬂ15u§ﬂ70”91aﬂa¢u1ﬂﬂ71lﬂﬂﬂuqﬂﬂaqaqﬁﬂﬂﬁuﬂ¢1“mﬂu

v 8w “© ’ 4 1o (Y {
AviuAEATIEM F, SelAmangy n111iatenasuaeauiatngseta dedss e



4 4 o .4 v d .
189 nnawungqq tw1wzLnan11§mxaﬂuﬂnn11tuaqawnﬂwn11ua1unﬂunnisuaﬂau
I dd
gasuunEsnUnIsusIva
b ow < <4 4 < o
ANERTIRIU F, HYTTATUNIATUAITIAANIUIA D2 IRIANAIUAY NITAINUA
adl - 4w » . oW o
IUIADAIAIANEIUAIUAZ ITNTTURIARIANTHAY F uamngn asnw1ntnan11§mtaa

4 o X 4y ¥ @, v w
ﬂlﬂﬂﬂuqua19“ﬂﬂuﬂﬂuﬂﬁuﬂ8ﬂqﬁﬂ05lﬂuﬂ“

2.4.4.3 4899IANVTLTANTBUNUTAYIGAIA (Proximity effect)
< & e m e < d 4
unaawaaﬂuiuﬁwuuulwan(permeab111ty5u (47) gasunuitdasiTa’lzian
uu‘! “JQ 4 o v UQ’ 3
gqnnn unuasauwanﬁuuLnannLnaaﬂnnwiLnua1u1naqnaavaﬁuuuauﬂaQ1w1qag
. ¢ 1 ¥ 1 ﬂqvudu( P
AgTunnuIvaTITAL NN uATAAAI ML INATINAT BYNWANTUIIEIUA NI TR 92EN
a <} ' w da w d s S
IMNLAUAARIUBARIATA L7801 WanTT7(leakage flux) WARET21N1ALARRIN
d - o, d oo {f. 4 « a o .
Qmﬂwwn1uanaqqﬂqn?ﬂn1unuswai17a HALARIINNITUWRARAIATABRTY
£ 3
v w £
zﬂ 2.25 WAANAWARTII9TUIAYAANaSuASTuNNANLAY BasL FudWANT
1 & A e X ’ w ¥ oo w 4 2 &
LHLARNUNIFIUNL AATUIASNTELATAaNIUBAR29 1 1TWUARTINUIASWANTUN LWAN
] - Q”o( u” ar 4 4
1snaw0a1aazn11ﬁLnntﬁuﬂanﬁnuwu1ﬂnuianaqnaauaaqgﬂn 2.25(3) Lilasdu
u(u £, 4 ar as Uuln‘ 1 4 1 l‘
wandaaunuivaglig unuasuqauﬁuwanﬂqcagﬂuanu;uaqawnan?uﬁwuunLwan
< 1 w <4 EY] v 4d a v
naqunuanwgquﬂn ﬁqgﬂn 2.25(R) UaLIRUUTSUANENLNAIINTuTaIZARIANEY
v o - 4 : - {d &
UL PRT L iunastﬁuaqzﬂn 2.28 ialﬂuwanﬁiauuuaq
(@e)e)Xe)e)
{n)
NSNS

©O0000D =

" P a o do o o
zﬂn 2.25 uﬁaqanvmsnaonﬂisnaﬂanﬂ11nﬁa?unﬁauﬂaqﬁuaﬁo

39



AINGILDIIARIA
Bx = Uo Nsls
(; o weawlwand] ] B, = uo Ny,
> = J AN NNNENT B
unwia$ a6l

< - o Lo ' ' v do 4. '
7iN 2.26 udavAnuazIaWANTTWALAIA MMM MLRIAWANTTY B A umy

' J ' J [
8199 Tunitautladingy ian Bxasﬁnwuﬂnqﬁnizasiugqqanaanaa1anaquaq

, . - dd <2 4. ¥ 4 ¥
AIAIAMUMURAAIWANTTI(B ) Iz LW I LNa3MIUTUDAAIANASUAY L UL TY
) e 0y at s d bt
miun 2.26 3wiwelaln B, unﬂgqqanssazﬁugqqanaqaaanaﬁuaeaﬂnunuuaz
L] & & u(-.‘! Y] uy a | z o
AAIARANATNAIRY WANTT22198 AR Ui uTuDadA2aNaYUAITABRAN ML AR Y2 INTIY
1%} H y o v } 4
LAuadanasuadugy Zen1insnanTsudnananiualanasuay
<4 d o Lo - X » @ ' - L
LasINUNaAngdIILNa naaanna«uaeﬂuwuauﬂaqa@agﬂuanumstﬁusaan

- - T a d a a
AUN1TRI28828TUI N TUARINUN LWAN WazazLNanTeu & TR TNANLT L 106 18N TS

Aoy ar e R <4
U“ﬂaQﬂQQQQﬂau"aﬂ"ﬂuqﬂuul“aﬂﬂ@zﬂn 2.27

AunaLsiman + nszuaund

nseud (Madu

nasudinaiu

fiAnTsEaenIsuAUNS

-4\

Adnssua A

o 4 ) w o a ¥
3Un 2.27 udaquana¢a1anavuaqnvﬂqag?uwanﬂiqnﬂ1ﬁﬁnssuﬁ1nauutnaiu

da w ' . oV ' da v ol Vv
NEIAIVURBAL AT I8 NITVMAT WAL ILURN TEUANN 28 TRUBUATHINN 118 TUAY

490



. Y o o v z 41“! ° . ]

H9N177UANAEYDAR2AN I MIBTUNINTY ASNRATITHAT MU LRABINTEU T

af -4 . o H 4 4 ] 1
MR WHAININTURIE  TIIzWIVTA 1RGN NN 2.28 LWaludnaunng

v o ) d A e ' . X 4 - '
lﬂq1ﬁl71?8“1“uﬂ1“ﬂﬁa1ﬂﬂﬂquﬁﬁﬂl1EﬂﬂuaE1EHHQSRULﬂiﬂﬂlﬁﬂﬂuuﬂuﬂﬁ§uaﬂ

Ll
s

o ] EY) ' Y ] w 4
wuagﬁauununacnuauﬂaqununaaaa uuuﬂacuaﬁuaqawaagﬁuwanﬁ11
a ' <4Y 5 1 o w Lo o 3 a .
uaq1mﬂuuunawuaeniuu1niqagﬂanuunu WANTTIILAAE TUE 20 MUULAE N
2 o AQ . L] ww 8 [} JQ -
IMLARNTEURIMA MWTHANK MU INTEUTZAIUNUNASUAY R IWTURIATURTINAGTIULNY

1w {1 @ w1 e d A e -1
STUNYaNTUN L HANARW IUN L UBNIMNBBRANULNL AVUUNTEUAINAIUIZ TR L AW

da w B
W28 TRUUL NTUR
. '/d"‘\\ . . - . +3Ia
unuraslan S+ o+ 4 4 —21,
a . . - . . L] n +2[a ¢
+ 4+ 4+ 4+ + + -1,
—— Ny
b c

< - < do A w oW ﬂ " 1
Zﬂn 2.28 waAaIn 1Tt UTauLNAUAIANASUAINKLL T2INUTKRL Bankis 18 WHUNAY

da ' e FY I I's d o ] )
uﬁQﬂﬂﬂ?Wﬂ“uqlﬂqnﬂlduﬂqguﬂﬂaWQﬂaQQQQ LUAWRITAIATIADHNU IR URTAINTEUR

v
naluunas

v <~ _ 1 Jqll ] ¥ gdl 1 as
AIRNNATAAINTEUANW 1A MUBD D SUHUNE SUASTRTUL TNRUAT L NI Y +1_ uaz
4 a 1 ¥ d w o o o W a £ da .
LNAWATAMHUNEIUAITUTUNABY WATAIWANTT 1N 1IN T U A TRAIUL AR TUNE 2N
zv £ ) .,AH ] 14
NTEURNIA TUUULAZATUAIY  FIMTUNLUANA I IR IUHUNE AL NN TEUAINA I
4 . B A 1w 4 ) ’ T e e @ v
LuaqawnduwnuuLnanunw1nﬂnu§ua(ﬁuwuuuLnanﬁ1u170nzgu1ua1u1Ln1u11a
a v 2 v ¥ y &
LREYTEASH N TEUT L NW) aauuua17una¢duﬂuuutuana1un1qgfudl) EE} ]
af ¢ 1 e { '
24 abed 3«u91;n1nu§ua wasHwatTInaaInTzudnaaui91au abed ILABINAT
Y ey 4 4 ' da f v
tn1ﬂu§uﬂa15a1unanaquauuu1 LUBIIINATNTEUANE TUUTD SHEUNAINAITUL T
‘ot [ u::l qu ] ”J v < [
ALY 41 AN TN TEUANH IR 19 TR SUHUNA JuASTHTUNRavEAa SR L NI
< ' ) 4 1 d <
-1, gaz IR TuNARTI71 aa11una«nizuﬁ1qasﬁawtnwnugua uanTsuanina’sy
. .8 f 8 1" e 4 ”4 < <} 1w
TuuHUNa JUASERAZ IUIZNATLNINL AaTudundaswruuaziaInTsudininy +21_

Jq ] ”4 f 4 1 e
uaznu1uunaquuunaqunﬁiunﬁﬁuunwannu +3I_

41



42
2 _wa YO . oW ' « ¥ 4
cEAST N R nﬁvﬁaununaea1ana¢uaqaznﬁ1un11§qtHa1unaa1atuunu Luay
) ) 44 , ¥ < d d 4. v o,
MMATIATIUNRILBUATEU AN L WN IR TULRAS TY uazawnna1un§qq AT LWNI IR IVTUIN

¥ a @ v -4 » a 4
ungu IzANLRNATEEY F_ Tuianauaanilena uazazLnan11§mn§a1ua1anaquaqganu

2.4.4.4 \NALANITHUAIANASUANE MTIMNAULR 9F I8
< £ . . o < Ja s

uquaiﬂu(Port1on)asn1nuaaﬁnﬁuﬁaqnaa1anaquaqqanuqq ANAIATIY

) u‘.:!lJ Q”ddl ) o(q: ° v
uuwuuuﬂanﬂs1uaan§a1ﬂaunQEunuﬁ1n1ﬁunuﬁuuuwanﬂ11§e§a wasImnduly
Py £ o @ . H4 d d ¥ o ' 4
nilswaTiu( layer) Isuunand a1u1uiunmqa19naquaqntiaqﬂaunuagnwa1uwaﬁ
Hik ] 2 oy ¥ v da t < £ of
ARG aqnzﬂn 2.29 azLuu1a1131u1uﬂun¢ﬂuﬁnaqna1u1u11wuag1uwu«waiiu

3 ¥ 2 J 4‘0 1 < £ o L s
LAZIIMIBTUNINNATBIDA L TAUA 1 TNWLD E1u“u‘5“37iuliul agInu

o 4 L)
| tauANAT3 ) ,‘345“
4’ Bu(mn)
olwann3 © e

B
[ o

<4 . . H 4o g 4 . ¥ 4%
zﬂﬂ 2.29 udaqnﬂmwumw'mﬂu‘luwaﬁu wtuu'na'm'm’n‘una\:namn‘lmmmq

. sl . ¥z Y N T S
uuaag?uuucua1iu uasaﬂuuuﬂunqwuanaqnaa1aLﬂﬂuaﬂina§1uannuquasiutﬂunu

4 - N @ [} u(u:
ﬁﬂuznna1w1u11aanLﬂudacﬁauaazﬂ 2.30 asnn1ﬁﬂ11uwuwuuuge§anaqﬂanﬁiq
. S £ o - o w <4 ' P it ¥ o
BAZ M INTURBMUIWA TTURAAIATINUIAIA (LUBYIINAT UL L UBRAIWANTT 198 28N
s A v 34' 4 a o.'a- d4 - ¥ < o
Fufuradsaa’a) 18913z L lunsatuin1iniana L 7Aua1INAY aquunwnunwiaazﬂ

ar 4 ¢ oLV éﬁg b
BUUTUNTTURTARIANBILAIN LWL RN asnw1uaan11§msaantnanu1unaa1anﬂ¢uaﬂ1a

|' 172 v lwang l

< -l
IALIAUATT

L 12 mlwand

0

- LR .- - i -1

d4 \ et - L4 ) v
zﬂn 2.30 uﬁaﬁnwiaaﬂ1611uuu1uuuﬁanﬁ§eqana«danﬂi1151azn11aaa1u1uHu

< £ VS e <4
22920378 TURLIWA THUAITABUUIATINLAAA I TWTNTT



43
(1) MIIRTAAIAULUTTTUR(Simple winding)
- [ 7] e ) YR 7S
11731820 TuMian da WU I54R1A8 N1JWRIAaanaduadlnlanTy
2 JU o WV - L) 4 ar ] o Jdc
a1u1uﬁaunaaQﬂ11nuﬂaunu1ﬂnasqa1uL1aaq f1a87918u AaatwTNI TN WU
1 e W -.‘r Jd. [ ]
TaUL M UNIRYTAY UAZIALTAUATITNI MINTAULNIAURLTEY  NITIRTARIAULY
) - » B » 4 v ﬂ
FTTHAMIIATABN 1 THLIARIANAIRAITALU AUTUATYR MM IUNIRYTALL WaTHL Tuaa
4 O e - . E T . @
TWTHIT AU WA L ZARA 1 T duraa TwIn 1 TIRTaR TS WIuAUTaY N1936

b g as 4
naavauuun11ua1aotﬂuanumsaqzﬂn 2.29

() ﬂniianaaaauuuuﬂQﬁ?aﬁu(Split winding)
ATiAEAa2aNadNAYTuNNaLIAYUUIATIHUAS N1THLIAAIANAINAY
v, v . o ' ﬂ v R 4
M1AATUA AW IUTAUNABIN 1T TABLLIIAA IRBAN L IUAAYAIL  UAZUITAAIATARN
‘.a t ar 3 [ ¥ Au
HWNTNAUTERININAY nwsaanaaqauuuuazLﬁunw1aanaa1n1u1uﬂ1a01u§ﬂz.30
v N 4 T w a4 v £ Ve - < oy e
uaznﬂuuqnangnuuquaaaan1ﬂana1anas1aanumzaqzﬂn 2.31 AVTHUSFEIUWRAS
n 3 1 o 4o . ' v ' £ W w as
vluna AR MRUBRUANT T Az I uutuluuAaswa Tiuasla  wandiAanna

- " @ e . < ’ (Y] -
n113anaa1auunuu4n1qwu§a 31u1u1aunavnaa1anﬁaqnﬂ1uuewua=§aqtﬁua1—

1 a o z 1 1 4 1 J s
u1u§ uasa1u1uﬂunenuanaunquuasﬁaqLﬂuﬂﬂu1u§31ﬂ LHAATHRUN IR THAY

{ 12)uamdusd |
172 talnsand

1/2 1aAuand

ANULSUULA T

L. 12 malnaand

0

4 . v &t Kl
zﬂn 2.31 uaaqnw1aaa1u1uiu1uuu¢wa1iuaﬂn2un 2.30 avlian

] Q!u u‘l 49
TAANTTUUNATIWLIA L TANAITAIE

- - [ o o 4 I's
2.4.5 N17T3ANAAIANAMAYE MTIMIBLAvE 1At e Tuda1BURABYLL 18T LADT
) - e { dy o o o
mlantadE MIUYAaLUARAKL 18T LABTISNAAA1ANA 1AL BN A TWTN 1 TURE
R o o o s 4d 4. s d -
26 L TAUAITTIICAAUNULINTEURAD LNATATWINITUINTEUR DA LTARAYI TS NUN

- o 4 &, 4 ' -
nFzud  Tundnaunutyagaldasa1TunTend aatwIN1T9 TUUINTSUR ansue



44
3 1 (3 ln: I
AR UBYANT T38| ﬁumzﬂ 2.32

1RAIAYA IWHINTIUA aIRgANanuINTEUd

7
\ 7

IRAIAGANAN N

UARIAYA U

J e t t ul.: Jﬂl ] v
gﬂn 2.32 HAAVANKAZ 2AYATIATINMUILBUUWANT T INANARATARIaTULAN
v Y] w I'4 I
sasfuluzannanasdmTudanauuanant 7a718as
o o 4o b . o H
Luaqaﬂnwaﬂﬁinaﬂnnaa1aﬁu1uasnwﬂﬁtﬁanwigmtaannaaaaiuuan1a ua
] v ¥ o ..8 40 ..'a JQ
1Mgaa2afuuan3Iz llauInTend ASUUNIT11908 I WIN T TNTB AL TARAITINADT
£ Y ° Jd =3 ' [ X7)
ua11m11nnaa1anunuﬂaLann11a§a1uuutﬁua
L) w W o f - 4 [
nimnaaqn111nuuauﬂaquxaﬂqnwa1ﬂaﬂ naamaLﬁﬁua1iazuwaﬂanananu
o ] u(-:JQg v Jd @ ‘ ‘j Vs
anumzaawuuuwuuuwanﬁﬁnnLnanuﬂunuauﬂaqnuuﬁdauxaqunaﬁaﬁwa1ax ulaay
A -1 -4 IYR) ' ' w (o - . o <
1u3ﬂn 2.33 Tun7aulztuu'in 818270 RUWANT T3 TUA WU T2 2A L TABAT
d s . I's o -4 o
n1 1u13x?uawnguauasqzunwigmt35Lﬁﬂ§u1agq 17714970828 NAILAITUE
' Y o - da & d a0 H
RV adnqiLaanﬁaaqnqanunu1anaqnaa1nLann§a(unwnﬁsuﬁﬂﬂqa)nwn

¥ v
anaandnsalunyaniay

| nawaAuATS 2 Bags;)
{ wpAUA3 1 Bx(s))
n Bu(p)
1A wIand

K " . - £ e o d
Eﬂn 2.33 WAAYANRATATINMRIULBAWANET I Tunlaula Nl ae L TARAI TR DR

IS w o
2.4.8 qmuqunawuuauﬂaqﬁaaiq
\ a v < - I's
ATaanuuLMNaL A IA T 402 1A 11U TEFUAIMATL T3 A1TudNsNAaRL 18T

s N | ] q .
Lna1iﬂﬂnwa«niuaagqqauﬁmnﬁauﬂaQ1u¥au (qmwgﬁnﬂqwﬁauﬂaeﬂ%aﬁqnmsnﬂQWu



[} e 4 . - 5
13R77101 80 C©) uﬁauﬂaeas?ausuaqawnﬂnﬂadqwugmtEaﬂuuﬁauﬂangiqazsﬁa
. w I's 4
awnnwaQQﬂugmtRﬂnwa1unaa1anaquaqnaqnﬁauanuaznwigms3a1uunuswa111a

a v 4 o X . 4 » N v
qmnquﬂﬂ\l“ua“ﬂaﬂﬂliﬂuﬁuﬂﬂlznquULUQ‘ia']ﬂﬂ"l‘fgﬂ“ aﬂ‘lu“"alluﬂ\’ﬂ133"“1‘“131'\“

AT = 23.5(P_+P_) / (A_A) " ve.(2.26)

4 q a v d <4 ¥ aw ﬂ
148 AT Aa qmugunaqwuauﬂaqnqunuawnqmmguuaq i C

. ' ﬂ - &
P aa nqaqgmnaanﬂa1unaa1anaquaq L1iuaa

s as 4 £ w 4
P fa nwaqgmtﬁaﬁuunutﬂai1ia tﬂu1aa

¥ d v o £, & ﬁ o
A A3 WUNKUIAARAVUNUIWATTIR LUUGITISLTURL AT

< o 4"’
A A3 1u1AdadiuIARIADESUALTR L DUATTIIL TR L AT

d 1 U ] 4
.Lwa1u1n§mngﬁnaquﬁauﬂaqﬁﬂﬂgeLﬁu1ﬂ Rz LiaLiutana 1T unas
a I'4 {as A adl o ]
LABNDRIATAINABLYATIIANUATTL RANDUIALAL ITNTITHRTAAIANAIRAIN L WA AY
ﬂﬁiﬁﬂwuaéwﬁwﬁaqwugmsEsgcgaﬁumﬁauﬂaﬂﬁdﬁmzﬁwLﬂuﬁuﬁuuinﬂunwiaanuuu

nlautasdIagg

2.4.7 aniu RFIuas ENMI
H -« d & w o a a 4
aqnfiu RFI wia Faraday Screen niunian1utundautasdingy 1wailag
" ) ' 4 4 d 4
MU AaNTZUE RF (Mas1uI592192a 1WTN I Tuas LZARA TIundaulas Lae3n
' . a o 6 ' ' r
ﬁuﬂu1wﬁ11=u11qnea1aaﬂ1nw1ﬁtnaaqLnuﬂ1zaudqasauﬁsn1ﬂ«na1w1u11uas
..'a dv 4 2 ﬂul a“ Jﬁg
LEANATT a«zun 2.34 n) awnnu RFI sziiduardwn1sInntsud RF nineaniva
r'e b4 Ve & 4 a ¥ n [ FY {
CRLENRT] TaaawnnuazuuﬁaaLnuﬂssauuqntnanuaant URBIFUUAIRAAINTIIR
- d
aqzﬂn 2.34 )
3 ° I e o £ 14 1 e
anau RFI ﬂﬂuﬂ1an1151aa?§uwua1u1u1qq LASNIWIAAIMATI9 L NI TE B
ar gdv v.”l as -‘ )
wunaa1auuuauuu1wa?waqunaa1a1anquua WWTBUUBINGL Wak EnFUINTHE1TEN 9
< o 4 w PY) <4 b o »
2619150 AL AL FABAITaaNIINAL  WRTHATUTauTaanUa18B2921NAURFI Aa4In
o d o v & 4 ' e B Y2 a 4 o q
un11Luaaunuuaanqatwaaanﬂa1LnuU1331ua1nnuioLnaQWﬂnw1uaaununﬂaﬂaiau

2 ' & o ”‘Iﬁu é‘bu
uaz?w??auquiaeiswqwqiaLiuauuasanﬂanaLa111 LUaUAINUAITLEANNINUNIY

45



o4 Y] 4
1wﬁﬁn3aL?uauuasiaﬂawanaqawnnuaua

C
==t
o4 ) d, 14 >
zﬂn 2.34(m) nuandasntyuaanny RFI
- ar ‘ 1 4
N, N, izLﬂﬁﬁ?Lﬂﬂﬂ?ziuUﬂ18“1?4ﬂﬁ1w1uﬂ1uaz
a & ﬂ ' Y]
LAAUATT UALUUNIIHNUBAINTEUR RF a
C, G,
F——4=
4 3 [d '
zun 2.34(1) annyw RFI astﬂuaquwunwe
Nn NS Y ' ' PLE
TunTeud RF IWAadInT128 TASULIATIAT
»
— LhudTEaant dudaedunasAaasng1e
- 20U RFI T “
C I oY
=1t
4 - 8 44w
JUn 2.34(A) ALnulTEd C, NiwuLAN
N N, 3ENIAL NN TLENIINTUNT STl T2nI 19
A I {d. v
atnny RFI nunitaa’la
|C’ 27nfu RFI

A » ' ¢ 4 Y] o ' ™
27001 RFI 3z@aadaaadng1acwalaivngsud RF Tvaziugenangna’la uay
Lﬂun11aan11uw%n1=awanaq§mﬂﬂm1un1u RFI  ngusndaunisiudnizndngann
A ¢ 4 w e 2 P | e & V.
fis RFI uarnitaiuatiasfiuiuagianieivga aﬂanw1aa15n1ﬁnaa1Lnuﬂszzﬂqawq
-la” ] 2 Y] ‘u 4
(d9zu1@ 0.01 F 2kV)autaisnq19annus RFI nung19A aqzﬂn 2.34 Q)
4 z @ . - g °
tikav3INaINAY RFI LﬁuaauwuasﬂsLnan11§mtaaﬂua1nnizuﬁ1wa1unms
£y} - E 4 - ..3 2 «© . s luoddl EY)
nuantasnrsmiatduin - ANUUAINAK RFI 39477113 INUHRA NIINTATIAIINA 1NIY
a . P »
7499 14w Phosphor bronze(CUSn8) #4a Manganin WAZAITNADWMLIUAENTA
«*
e ] . 4 '
ainny EMI(Electromagnetic Screen) 3zn113LWRaAn1TuwinTsanazas

5 4 M - ) E 74
aimj'lﬂﬁﬂﬂ'm ENI ?qqanwna‘lﬁlnam1uw1n'xza'mnaqﬁtum'\m1un'au EMI ‘taun

48



47
< y £a - {4, ¢
nganaquﬁauﬂaqﬂaaﬁqnaaﬂaqawnwﬁnu?uunutda11ia N1TaRFNEINTUAIY EMI
2 gV 1] 44‘ » t ) 4’1’...
AR TAATTUHUNASUAINTA2NN T 191 TE0 1 30% BIAIINAIIILBULLRLT A UL N
i ¢ 4 . - - Ve 4 “
tWaT198 Lwaniainny EMI nquﬁauﬂaqawnwdautaw11aqgﬂn 2.35 uazuang
# & v ¥ v o <aaX )
tau3a L InARLazIAaaL TR BT ATUIzdIaT0aan 1 TuNnTE e TnEIRTUN Y.
EMI aviany 12 dB
v ¥ e 4 H s v »
TUNI9ATINRINAUAINAL RFT 210Au EMI A278A1A798A mn 1w luduasn
W 1
g Aviiun171duduna swasdshauingimzdunasalTia e e ma 0,25
a ¥
uaatuagauty

u miguau

nuaflsd A
7

NS

dasa MARY

4 - , 4 '
Eﬂﬂ 2.35 ugavannnu EMI 1auuﬂ'auﬂaqd’m§~: L'ﬂﬂaﬂﬂﬁ?llﬂiﬂ‘!-‘f?'\ﬂﬂﬂ*ﬁﬁfﬂfﬂ'\ﬂ!
as ' 4 - ar e ' :a' -
TUnIW EMI Lnﬂau'mwmamuunaqum‘l3§Lwaﬂaqnunwé’uwdnuwmwmnnunu

’ I's 4
unuitdaslisa

2.4.8 n1TARNUUIMAALIAYA IR INNAMIanan
y o fd o 4
wﬁauﬂaQﬁaaiqaaLﬂuqﬂn1mn53eaanuuu?ﬁﬁaawuﬂaaananmz1§«wu§q Likad
3ma1aLnaa I intaasngnuiantadla 2 d5en17aa Arnindaasfelnnag
Latutan uazn1ﬂu1duaaaﬁaﬂ1nnﬁ1gn1wﬁﬂga
q4 e J as - »
M17LaAnTERLIBAYI A AR I NN TLAR W N
o <4 o -4
niautasdingena il TenaundunToaniulana tnlanaw nasuaute 019
< 'Y ¥ d.w - < FY2S .ﬂ
Laan?ﬂznﬂau1uuazuauuun1an1a1§ﬂu31ﬂuﬂaaannﬂﬁnnw1Lna1u1uuaq911n1s U3

AuAULTN



L] . '
Lnlauan n11taan?ﬁtnﬂau1u1u11aztﬁun§u1a AzaagLaanTFIuN
o ) ' < vl o e
aaiwnuqmuguuwnn11qmugu§qqanaqaqanaquaqnmsnuauﬂaqannu Tun19ULa
J - 3 ) a o [ Y a
Luaauﬂuﬂaaanaaa1n1muaqquu§q§anaqu5auﬂawﬂaaBQ131uLnu 85 C auaain

a dy e 2 a 4y 14
nulnaaagiLnlanIu warndaga17Laantd L nlanuriantuna

-4 - v I3 o a . < ¥ ﬂ
BN AINNIATZIMADWARAARUAY LNAwAIFANMIINNIRTUTUL U
¥ v Ao ¥ . : \ v
uauuu?qﬁaqtﬂunﬂqn1u3a1ﬂ uauﬁun1n151udnu1unﬁauﬂaaﬁaaiqaainwawnaﬂq
44:: -~ ] ' e ] -‘» v o
nuanﬁmznﬂﬁnn1wa§ﬂun§u V-0, V-1 w93 V-2(u8357% IEC) Tﬁan11ﬂgnaa
%, o 4 v .
uauuuunas1§1a§nu1uu1a1§1unaﬁaunaq UL(ULS4) s1u Tdalunau 94v-0,

94V-1 uaz 94V-2 Liuhu

. o  a Lar
2.5 7W77ﬂ7ﬂﬁl/ﬁ7ﬂ7ﬂﬂ?ﬁ3\" W 28TAWWA 1

4 I's { a ) a
Luaqawnaauxqaixaaitnauqnuuu azaqﬂ1u10ausaquTﬁEaanwinunuﬁqo
. I 4 - 9 .
anﬂuwnszua(ton)naqnww;1aiuaﬂnwﬂ(n11uﬁataa1) aquuqqa1ﬂ1u§un13n1
{ foo w [ a o fa 4 - .
9adAanL1aTLaaTIsuNuaNdy L naua waﬁ1anuagsanu(Pulse Width Modu-
. q ﬁo 2 . T
lation) wsa PWM Liduwan n1979PWM ﬂauquﬂqeknawuwnizuﬁ gu19an1ie

2 AnNwm=Aa Tnnaﬁ1u§uuiqﬁu Uas THHARAIUANNTEUR

+ VDIH

T

Y
1 NVIVLWAMINUANATY
0 O- PWM >
Base JL E/ A+
Drive | C B Veer
293tunszudiuvuad /\/l/L I
O AAN

<4 X o 4 ¢ o
Eﬂﬂ 2.36 llﬁﬁ\l'J\‘I’Q‘Wluﬁ'luﬁ']vlﬁm'l‘iﬂ‘lllﬁ!ﬂﬁﬂul 2871085 7uTHNALTIaN

418



2.5.1 MTANRNTUTHRIALGIAU( Vol tage mode control)

n1ﬁnﬁaﬁunaa1aasa1UQaTnuaﬁ azanﬁunqsa¢1aiﬁnﬂsLuﬁnuuUaadﬁaaa
usaﬁuﬁtaﬂnnuﬂaauquﬂda11aﬂuﬁn5=uaﬁaatﬂﬂtjaéuaﬂtwn IRENTSALAMTS
AULD N 10asﬁﬁﬁwuzaaaqasavuqn%u?wunusaﬁua:tﬂuﬁhjuﬁ 2.36

In5U 10aﬁﬂauquasa1ﬁﬂn1ﬁﬂaunﬁﬂd1usaﬁuﬁLaﬁwmuasLuﬁausﬁﬂuﬁu
HSIGUENES Ve 2897495 (#ans7195uns LURHuAs TaSUS Ui Lo M A
dﬂaﬁiﬁazgnaaﬁﬂTaﬂaeasauﬂﬂﬂvﬂuunndﬁd E/a fiaufesdesia Wiler9aspem Tan
AT IIUA I NI99T I BRI ANANG E/A Tatumie A wOn LUFuy L AruiuuT6iu
5 L Roufietumia B 7n9 PuM snadanils LanA I n2995 PuM a=iiRnuns
tﬁuﬁﬂﬁélnﬁﬂu Fafiau1aeed Linfuanu A BT g L Ry el
nﬁﬁaaaaﬁaﬁ%aLuﬁﬂuuﬂaamﬂmuauagsﬂﬁﬂaaadﬁusaﬁuﬁwﬁundQA WAEB AW
nﬁngaaaﬁﬂﬁﬁtaaﬁ1ﬁuﬁanﬁwuaﬂ1aLnaﬂuﬁnssuﬂnaqtwﬁtvaéuaﬁtwm

xﬁaaa1né1uﬁaﬁuﬂaunﬁuazgndau1ﬁa14aﬁuﬂﬂﬂﬂvﬂuumndﬂe E/A Hody

1 4 H . N
118989 HAANTDINT I L D MR NS AUl EeRign A FefifnuuenduiWrag1s0 C
¢ 2 ] (]
naTdn 1 fausesiuiammidmndy useiuiige A azfidnaens AN ieiadi iamm
7847995 PWM JARONAIE  UAETIS LIRMMSEUNEE LW LIRS aaN WAL, T

1 [ 4 []
efidnene  Auseduiamiienaens usesuiizn A sl iaty ananeiadi

— T —

Uil 2.37 wrRsinEuzTaIAT N9 Lamindeas Pwd 91 Tukmaannn s

uaq;amﬁmmﬁmﬂaunﬁhua:ﬁmmwmﬁutﬁaﬂmﬂugﬂﬁ 2.386

L]



w 41 o N 2 a1 o X . oW 4 £
lﬂ'ﬂ!ﬂﬂﬂ‘l')QQT PWH 39uALWUAY ton NAZUATLWHAY  naTviRauLIaTLRaTd 019N
3 a vV 4 - ° ﬂ - <
ﬁ‘!ﬁ'lui‘iﬁula“\leﬂla'\‘l')‘tﬁ aﬂmzzuﬂauuﬁﬂﬁuﬂmsq‘lﬂ1“1\71“33l uﬁqzﬂﬂ 2.37

[ U 4 ar ;74 1
a1a5141ain1§nwjﬁuuqu1u7nuau1qau1aun Luad MC34060, MC34186 WASTLA94

2.5.2 nw1a1uqu1u1wuan1=ud (Current mode control)
' o s {dw qy
nﬁ19qaﬂu1qauta1qnnaqaausvaiLaasa1a1qa1aququ1u1nuanisuaunaa
) o ~ ﬂ da Yo o
watadiznaTunnTnnanT9an 9L tunuanignunn zun 2.38(N) UFA4IIIT

%
WUF BB IINITAIWANTUTHNAD T2UR

+Vin O— ‘ pb—— * Vou

v, % .
4 l”l Nglg v
o Latch wenliufisy W350UTY
Q ANLANEY
— T | s ) —
_ﬂ ﬂ ‘f vrc]‘

Clock V I

< X ¢ 4 -
Zﬂ‘n 2.38(n) udaxi'N'a‘muﬁ'mn'rm'mquﬂam eEEL aa*z‘lu‘muamuqumnmsua

4 1] 1 ] . < .
LHRTHIIAUANITHITTAINITAINUDAIINAT L T1ZUENAANITAININIR 293 T
- [ ' o PN X

a1uqn§1an11naqqﬂina1aﬁaﬂuuana1QE1A aanunan HarnIMURIANL 1aTRIBAY

4 P Y YV e - ¥ a o o
WITLUTAULNAYTNAB LI NUUTIANAINEY V_ A9TUN 2.38(1) 2937 Latch 3z
. q .ﬂ",nid v
n19987a8EY Q@ 7124974939 Latch 3asudgnusiiw"High tuaunw1nizqunnw S

4 ﬂ" "“d ”4
Basza Q suAnueLUu"Low LNﬂuﬂﬂTﬂTs%unﬁﬁ R

50



Q
v,
>
A
I,,l N
Latch TSy
Q
R -
S
Clock

4 . d o 4 o
ZUH 2.38(m) uﬁﬂﬂ1ﬂﬂiﬂﬁﬂﬁuLNﬂﬂﬂ?ﬂﬂ?ﬂﬂ?ﬂﬁ?ﬂﬂuﬁﬂﬂ1ﬂﬂﬂﬂua3ﬂ1ﬂuﬂ

a W B 4 < (4‘1’ < <4
BIIAUaINDS Ver NR1AULIATAIIBS AT LUTALL NAUN NG

4 . . - Yo a o
L9 TN 29390 L BadngauBinn axtunn L dadygraui@nantany
< v o « « ﬂ",” 4
L1a19un1ﬁnisqunnw S 23971939Latch 121 Q IvHANWsLUU"High" 1wi1a9
3 QI. 4 ° o ) 4 w Y
uaFLWaQ | NIzl TNUINTEAR LN8Q dnTrudIzunTud INaR uIa TUINITUASRIA U
Al Ves o oW a wr -Jov U
N R nAsaunIniang @, n1IuLnALIeL V_ ANATANNAIAIUNTU R A78
o 1 Jag < < a» w Y a
WTAUANATAN R_ nsﬂanuasgntﬂiﬂﬂtnaunuuieauanqaa v . Tas93g
=4 <4 ugdl Q'g <4 3 [ - VU
LUTaULNEY  AYURLNBATIAY V_ LUNZBIRNAINIANTIATEBINTIAUAINEY V
o < @ ﬂ"." ‘v o
LaquﬂacaqaszuiaunnauazudnwusL W"High uas1ﬂn1=qunn1 R 1899439
o Y3 < ¢ : o
Latch n1luan Q udnwustﬁu”Low” UaziwILIaTNAR I WAG aanauﬁn1suﬂ
v < Py v 4 5
IUNIMAT S 28393437 Latch as1a1un11n1=qua1n§mm1muwanwanaiﬂ
2 v v o {4
as;nu1a11a1ﬂun1wenaQLaquwaanaﬂ Q 72474937 Latch 3E0NAILAN
1 I 4 ® e WU ...p 1 PYIRE. Y
TAEANTAVULTIAR V_ NANATANAIAUNIU R_ uWLaY 5191u1qauau§nnaqaau
¢ dis a X e < £ o ) o ¥ a W
LIRTIABTUAILWNAR WIIRK V_ ITLWNIUIUNAIMNINAIIWTIARENEY V__ 18
e ¥ . v v o ¢ ¢ -
ERFUTRT] nﬂﬂnavﬂunQﬂqnactaqqnwaaaaaq tW1LJaTuadiwaIzid 29123
s [V} “ e W > o £ dat 2 -
uINTTUAUAAAY 1unwcnaunun1u1eﬂuauqnnaenaus1ailaa1uﬂ1aaac nIdau
«'gv v o do Q‘g 4 <
v, aziEumulag RIMNINNIBILAWNWARIVLWNDY PRIRLLITE I EER AT

. 2o 2 w4 4 4 4 '
178N TSUANINTUAE 2 URTAIILNATHRAAYN ABULIBTIABTILEINITNAYAD

51



w 4 o <4 “ v ;u -
u1¢autaﬂqntuaunﬁ1Lﬂaauuﬂaunaqu1qauauqn1a TaslunavardaniTilauniy
- [y L4 's I's 4 - o (vl
WIdAULauNLAS n11nnau;131Laaiaauduaqnﬂ1tﬂaauuﬂaqnaquieauauqn1a
N 3
2814778191
Y dz 4 4!
waq1mﬁ1qaiﬂunuann1qa1u1g111u3un 2.38 LUARBIYITRAIBAIINUAN
1 : -r gd o ]
A14E/A LUNLEINA 1«111uanumsutuau1aausaquﬁaﬂaaaq UL ERRERES LR
. af -4 ' » . Y’
ATNUUANRINE/A ILUANINTIR  LRILIATUBRLWRIETT L IR U TERAN RTINS DA
J 1] L} w“ L a s
L Wana v, uﬂnnvﬂu1qaunxa1§nnav1¢aina1aﬁa1uuana1cEla Tuntenaunu
4 w { fad 3 - 2 '
LHBUTIALLATWNIBNAALLIATLAGTNATL WD La1qnnaqaeainsw&ﬁ11nuana1@E/A
af 1 s @ ¥ N [y - o { '
WARTAARY LWIL23THAALWAINTE L IR MINTLUARARIAIE  AYULARKLIATLAAT
' o d wov 4 a 4 Kl - 4
asaquTnaaawuiqauntaqusa1111aLuaunﬂsxﬂaauuﬂaanwaa anumzzﬂnauuaz

w < . ﬂ w <
HI3aUAfE NI TNININISL uaﬁzﬂn 2.39

le—T —»]

nnn
ain

d o . 4
Jin 2.39 udaqanvmzn11n1q1un1aaﬁcq naqaqasaauqu?uTnuaﬂ1uqunizuﬁ
k]

as o - 1 . [ 24 oV o [
AMNANKYULNIIIUAYNRTY nw?uaqa1ﬁauﬁuﬂu1nuan1suﬂunaauwnn117nua
uoxd
I TIAUANUAR
E) o~ a Y < ' Y] '
1. aauﬁuaﬂnﬂisuaauuannaduiqauauqn1a11at11n?ﬂ i1 naailguiniga9an
v < 4 < é 4 P <4 - a
uiqauntaqutuatnaniﬂutﬁﬂuﬁuasnﬁsnssLwaunaqusqaugqnusqauauqn
19 -
Lwiws1uaaqiaﬁmmﬂmﬁaunauﬁﬁnLaﬂqn

' e y oot
2. 1%“113“l12l1iunﬁ"qﬂ



- - s ar | 4 4
3. dwrTntasiunTzudinanL inta §1an111Wﬂaﬁﬁn1sud§qqanna1u1uﬁ11u
- w £ w 4 -4
ANHNBCWATRAWARAAINTIRL T
. e E) d ' ' w 4 1 &
4, Taznw1a1nan1=uﬁ§q1an1w1uw1 ﬂmnwn111uﬁuuwa1wanﬁuutnannaqqﬁ-ga
¢ ¢ " o ¥
aaulI85LAaTglNLNAIY
' g I'd ¥ W o 4 Y » ¥
5. ﬁWNﬂinaanuwuﬁaut131saaimawaqatnﬂamanu waTuanangezudlagnau

o4 d s £ o Y
uaﬂﬂiguﬁlﬂaﬂnﬂﬂulQETLRﬂTHRQSqﬂQZNQWlnqﬂu

w ' < 4 { ' {
nqaawq1a?n1§ﬂ1ugnﬂaut191Laa11uTwuaﬁﬂuquawnnisuﬁ1§un LuaT

UC3842/3/4/5, MC34023/5 umy MC34129 sﬂuﬁu

2.5.3 UC3842 1ad PWH ahuAuTwnantsud

tadiuad UC3842 1ﬁaaugun11ﬁwqﬂuﬂa¢aaut13%Laa§1aaﬁﬂqwuﬂu1una
nauguawnnizuﬂ Laﬂqnnaq1a%ﬂﬂuﬂ1niﬂauaz%nnizua13§qaeawu11nﬂ§iu
LwLIaTuaRLiR1ATAEATY TAT9AT19n18TuAZN1TTAR0Y UCIBAZ UFAITY

d ) v ¥
Tui 2.40 n1TR19 ena ladas L Duden

Pln rumbers adjacent to terminsts ars for the 8 pin duai-in-line peckage.
Pin aumbers la parenthesis are for the O suffix SO-14 pechage.

4 v .
TN 2.40 uARYTATIAT 19N 8TUuAZN 199081084 18T UC3842

53



14399 UVLO(Under-Voltage Lock Out)
7937 ULVO A180u UC3842 3sn 1 IRiudIn110tL THABAITHIS NI 1L TIRY
{da I 4. v 4 . 'Y @ .
KUTERE 37011annauqnnaeaausqa1taa11a HAZLNBI9RTHIIMULATD 1aTI9n1970
) H 4 -y N - 4‘ 1] H
Aat1a39nIWLa89N1A3INaA Aux PamNauladdIaly n1T3a293TINaI18 lWLARS
Ve -« . Ve 4 N R 4
Mntad UC3B42 aqﬂwu1inn11aaa1uzﬂn 2.41 293731 TUNITNINTIULNDANE
s - I ;7 441 - ( ¥ Y]
nyvauiuday 22011annnwnauqn cinnasgnﬁ11aa15u1enu1ﬂa1aﬂ1su1m 310
4 o ] - ' @ W " e {
T2aAH 1WA 2R TN R,, W C AR TIAUANATANR UL AL 16TI88 21937
- < PV - LW a Y oo 4 PYIN
UVLO ‘uéia1ad UC3842 393zIuAtuTenuwlaLas L Juauiuiun i 109nadt valnn 91

- 4 ] 4 . 2 ] -r
AULTIGUNTAIINGA Aux NAIMINWANASRTIR UC3B42 nreuaalileTaaTduTidu

Y
16138991008 Aux 7avnilauilal

START=-UP BOOTSTRAPPED
| CURRENT SHPPLY CURRENT
> Rog
1)
P
o
_l ¥ k= ima . 0y ly :
220V "Auxj
v 4
o [+
=Cp ue
B 3842/3/4/% J —
outh= —
(L)

< ' 4 i _ve i a .
710 2.41 ugAINITRANITINAI WL AneIuAItad UC3842 TaaladastTuniem

» o da " b1 o P o
1aawnuieaunau§n naz3azldiWLa8931N28 Aux NadIIN93TLTHNIIIULA

VIR TMUARTHL IR TN VTR Y
“'ﬂuo
AL 18189143 TRARTRLALABTT unanﬁuuaaﬂutaaﬂnaqnawﬁnna¢1a§
£ . ¥ ] 4
A8 dW1TANMURATARINAT R #asC, A1auan nmd 8 uaza 4 184128 Tas
4 ] ¥ ar < <4 - 1 o e
C, 3=0AETIUTHINM R AIBUTIAU V__, N7 8 IuNUTIAUANATANR MU T~

{ 4 ) @ ' )
n 2.811aa3q§ﬁﬁwsaﬂ1z§uﬂun1 4 aanTiUlunTvauANATaNAAL KA TEN ML, 2

54



{ @ a { ' < . w A { { 2
T7an aqssuﬁuﬂﬂ1ﬂﬂ1=3ﬂuu Tusazn C, MIHYAFENTY 29 TR8ATALALABTIZIN
. a1 5”, " < . oo 4 4 v
blanking pulse aanuiua1tUu"High"aaaaiqa1n C_ niavadd113 twainnnaiy
. v oW Vo - B 4
789 NOR LnnﬁanﬂuzLﬂu”H1gh"ua=a=n11uLaqu1un1qwu ATUUAILATLHEL | 3%
B < . { < d PS 4
Amua1a3 g 294 981 Tuaen C, add173UL DY Tunidnaizas R, > 5nTatlann
nwut1a1n11ﬁﬂ¢wuaxﬂ1u110ﬁ1wua15ﬁ1n

T = 0.55 R_C, oo (2.27)

. . w { {
A1T11971089 AT TUN1TAA W TIGUBANRERL 18T LART
o4 w o VW W Y|
aﬂnEUn 2,40 WIIAUNANATANAIAIUNIG R qsgnﬂaunnwnnw 3 7a41ad
4 4 ) 4 ‘ ¢ o d ]
Uc3s42 Luaﬁ1ugun1zuan1wanwuna1w1uﬂ7naaﬂausqaitaai nF4auna1 3 uay
o a e o ' 4+ da
gnLﬂiﬁﬂLnaunuuiqauawnLawgnnaq Error Amp ﬁﬂn1sud§a§anw1una1w1uﬂiaq
s w 1 Ve
an3nna TaauatLniny
Iooe, =0 ., ,-1.4)7 3R_ ...(2.28)
., 1< 4 ) <~ L J e 4
nTluNANgIWNaY 2 BIansainantnu ﬂﬁuﬁqnugqqanlaﬁﬁnnaq Error Amp
o as wa) e ¢ - ¥ o4 o4
asgnawna11n 1.0T2aAR287 148 T aTann18%u ﬁwuunszuangana1u1uﬁ1azen
s w Ud
natn
Ioe, = 1.0 /7R, ... (2.29)
) o ¥ V1 oe d fd o
1988217 3 T99uuy 1waanqzﬂn 2.42 TB79357 RCUALARTNAALHNL A
o 4 4 . o -4 . : It
yniiulWanTavsaaila (Spike) naaunniusasnizusaanty  FealuaanaTunaunng

2 2 . J Vval or 1 ar
mwuna«s‘lai‘la TagnnuaA122d R uaz C ‘li’l!lﬂ'lﬁ\‘lﬂ')l.')ﬂ‘]l.ﬂ'lﬂlli']\ﬂ']a"lﬂ'l‘l'

Ly '3 - ] ' PS
Lnaﬁ1ﬂa(ﬂnaasﬁﬂwagiuﬂvq 200-300 w1TuIuam

< ' e 4 s
zﬂn 2.42 UHA4INITARIYIT RC Walmainmi 3 1asUC3842 iuanTavsandluaaan

55



Ri

o=

A D>———Ve

= 2 50V

4 ar 4
3Un 2.43 uaacanﬂmsn17ﬁnnﬁagﬂnnw 1 289 UC3842

uiqauawntaﬁqnnaqﬂaut1aitnﬂﬁasgnﬂaunauuwtﬁwnnw 2 uasgnsﬂiﬂu
< s w o o 14|
INaUNHLTIAUATIAYAT 2.5 T%aanagnwa1u1a§ nv1ﬁauﬂa§Uﬂaq Error Amp
o 0 4 o 4 1 ¥ < 1 |: 1
gdrwrganta’ainidasanauannan 1 awgun 2.43 A1389 R, IzRAINATTIUAININ

4 ’ <4 1 o v d o
7 iTaTany uazAI1a9 R, AI11RIA GRENER L INTas1 1A

La1§nnaq1a§
- s s
Latunaay UC3842 #7471708ULWI128THaR LURTATABATY HASHINITAANE
» ] ‘j 4 2 bt " e o a
nssuﬂ1a§@qanq 1.0 uay LIANABUTTIVU AL TIANHATININY 50 #ITUIUIN
4 ot 1 e o a0 Y Ve,
(LuaTuaauﬁﬂqawujtnﬂnu 1.0 #rIudqa) Tunianatgldiandivny UC3842
af ] I'4 v s ) ¢ d FYIR T w
AN 207788 a7aadiuaiiaTasan 20 17a6 nsaﬂqn1azwaaﬁnau1qau
- (
paztasiuiwniraTuadiuanqa
» i 4 o - ¥ o o o4
UC3842 Aaen 171 W1AAIuEIY 16-30 T7aR NuTIARANNEITHAILALN
4 4 S Jﬂ w ¥ e VY 4
5.017a8 1% nqmwgu 25 ¢ suatlunTeauavasInfiuaadtaialnasuasdINTn
' Veo a a ﬁ&u 4 v o~ o« @ - <
IanTeudlany 20 naauanil 1waldemaula uasdena93atiasiuntiinnean

- W o o 2
Lidauandavanang

58



57

'
2.8 (W IRTHRALAR

4 . . < <
LWL 28 TuaR L WA (MOSFET Power Transistor) dwuw1nn1¢wu135nﬁ11un
H ' I'd < 4 4 - 1Y)
g9 U8 50 NTatdTagaunsTeaa 200132400 nTardTad  1uavaniuld
o ' v ¥ - v o Y] N Y ¢
1721180171 URAUARTUSABUD 1SRN uasn17uau11uﬂa§uuuuu11uuasnw1nLu1L131
, 2 4 X od ﬂ o 4 ¢
uaﬂxﬂnan1u1ana11ua§eau1ﬂaniqasL UHAATUNITARIUIRTAIABUL1ATLADT
o { g . . 1 @ re
Tud 293 7Iuna91 9L 2aTNaF L WRlRA NN TaNTTAdE TaBaTULW L 18 THad L Ue
PYIN o 4 - W d
1unﬂ«1u1aawn1a%ﬁ1uqutﬂu UC3842 TafATd LWL IATHARLUAIGL IINMNUN
4 I £ 1 4 o a a 4
TUTHANTLWIL 12 TNT WA L ABTAE19TIAL TNV THARF IAB 9L WL 22 THWWA 81
Hﬁﬂﬁ%ﬂﬁ1ﬂﬂi1ﬂﬂ?iﬁu
Iy £ ﬁ o Y
TaTedT1998viwnLlaTuadiwnag L duldluanuasny N-channel uaz P-

' “ ¥ ) L’
channel agn913anTn TuTAT99 uBLaan1¥dliia N-channel Lnaii

o w I's
2.6.1 nﬁa4¢1u§an?n?uzdn11u§aunaetu1Luaiuaﬁlﬂa
s w d o ¥ 4 . ﬂ o s
nwaqq1u§mtaantﬂanuﬂutw1Laasuaﬁtwnnmznﬁqﬁu Az Liuldla 2 ansue
w y £ { { o s 4
vduL A tuTwan 11w L 18T udH L aa A n1aae1u§mt§ﬂnmsLﬂaauﬂnwuz
e w Yy ® s ( 1 4\‘.
uasnﬂaqeﬂugmtRanmsu1nszuﬁ uAFMIULNIL 22 THaFL WARENE 2194 2874 TuLin
Py s ¥ v 4 4 4
kA ] uasdaqtanL1unqﬁuﬂnizuﬁ§un1w1u1u311LwﬂL191n11u9ﬁ1aa1u1n
4 ' -4 <’ 1<
tw115ﬁ1N197¢ﬁgﬂﬂnﬂﬂLwﬂllﬂiﬁﬂﬂlﬂﬂﬂ31uaﬂizaﬂzﬁﬂLﬁﬂnu A tunilgualn
o o4 v 4 4 Vs ) < £
anues L TuLABINLTUTWANT LWL 18TNTINERLAET 28191 TNRNINILIaTHaF LA
1 1Y PO "\ W 4 .
asuﬁ191wuaﬂunﬂunmzuuuwnszuﬂaaun1«§a nﬁigmtﬁaswwLvaiumﬁtwanmsuw
< ' y £ 4 . 4 w
nisuﬁangn111u1wanituﬂtuainiwuiﬁnﬁai gﬂ 2.44 UFAGANHAZN1TAAUAUAY
'y P ﬂa(
139t WILaTuaR I WAL AN TIIUL HUAIaY
P a . - .« s
Asun1d944 287 FUUINTEUR ua#ﬁ1€L1ﬁﬂl1uﬂ§ﬂuﬂﬂ78uﬁﬁﬂ¢LWﬂl1@1
Y ' o I'4 o o ] o
uadLURAENE 19RY unTaan11ﬂtu1L1aﬁuaﬂtﬂaungn1ﬁqwunﬂqwungq 117169
N 4 v - { a 1 o, e . oﬂ”o
nﬁqwun§¢n11 50 NiasdTad nﬁiaaawnwaaaﬂugmnBanmznﬂqwuaﬂL WA a U1

1 e e 4 a v 4 N .
ﬂ'\ﬂ'la‘i\i'lugﬂllaﬁﬂmzLﬂaﬂua’ﬂﬂuzuﬁﬁﬂﬁﬂﬂ uaslua"Q'\ﬂﬁq\ilqaqLTN“B‘QR'I



58

™t

< o o 1 /4 4 a
Zﬂﬂ 2.44 URAYANHAZBAVNTEURUAZUTIAUANATAN I WL IDTUAFNLUALUDL THUN

< . < 4 . w
nizuﬁuastsuuqauﬂﬂssud 1u31unu1tqwazLﬁuﬁ1unasLﬁanwaeq1u§mtﬁa1u

3ﬂa11u¥au1ﬁ§q

o 4. . ¢
fTeud(turn off time) NUHI9LIATLTUINTEUA(turn on time) BAYLWILIDT

< W A s @ WV 4\3 L uZeu
HEELS CHERNGEITE R ?Qﬁﬂﬂuﬂﬂﬂﬂﬂﬂﬁﬁaﬂdﬁﬁl131918 auuun1aquu§mtaa

4 o < ' e
FERAS RIS ERF DEIY CE LA (N RNt PD IBUKRILNINY

PD = sw(on) Paw(on)+Pc -.-(2.30)
awcomy = 08T,V b /T ...(2.3D
swioee) 0°51PK(09?)V1ntf { T ... (2.32)
2
Po=d(I, )y R, .(T,) ...(2.33)
4 4 . e <, ¢
iwa P__ . Ad nwaquugmtiznmzx1uu1n73uﬁnao;w11137uaﬂtwa
L s ar q. . 4
awcoee, A8 nﬂaQG1u§mlaﬂﬂm8L7““§ﬁu1ﬂizuﬁnﬂdLﬂﬂliaiuaﬁlﬂﬂ
o w N [
P, Aa i s g fesasinTzudaasiuniiaTuadive
I icon, AR AMIsuddIRATEEL TNUINTRUR
on % 3 )
a < .
Ligcoee, AB AMITUARITADAE L TUNBAUINTZUT
a N ' s o
I A2 AMNTEUA rms NIMARIBINILIBTHAR LUATNEN I

Drms



59
4 [Y) ] ¢ d a
Rpson (T )RR AIATWALNUTENITILATUIASTE TANAANAN TR AR DT 95A
R ) ¢
INENIIUBAIL WL IBTHATLUA
a . 4
t_ A0 12409871 TUUINTEURTALNL 18 TN L YR

) . {
t, Aa 17917871 Fungal M TouH 289171 12 THAR L WA

4 - ¢
2.6.2 LAN138YINITIULYWILIAFUAA LY
o ¢ . ¥ ' o w
N1TIULNL 28 THaF LWRTHEN TEu AURLANA Y93 INN 1T TR TEn A TuddTuluTw-
1 £ 4 i 4 I | w1 w o v 4
ANTLUILIBINTMTALAT LikavatndL danian1TIudda19iu FmFuTuTwa17Lw)
{ s ' 3 4 £ sy 4
122 TNTIMBA L ABTNTE AL MR IuABA LANL AR TUAYANALAATIANABLNA ANTsudTY
@ " an 4 ' 4 o ' {
ARIVAWIUNLUALAZANALADT URLWILIATUAF L UaIsNNTeuFInaw Bl aTuLasdaTd
w4 ™ . | IR L T w &4 a
1aNABLIA LWIIAUANATANNEILNAAZTATANAIDATIIRILNINUA M TIAUDAL TH
1
s ' ° as I's A
(Threshold Voltage)naviiu UATHNT=UaAY n175ULwIL 22 THad L WATHEINTEUR
P T ' EY) ' » £ I'd I'd
EEE RN CERT: uazqqaﬁnuaanaﬂiuiuawisw1L191n11u%ﬂtaaiu1n
' [ 4 _w '4 » EY R | < @ o
aa4lanay LWQTWLW1LQQTNBﬁLﬂﬂnﬂQﬁu1aﬂﬂﬁquﬂisanﬂﬂﬂw§dqa ELEN!

[ 4 ] o e { . e o '
Lﬂuaaﬁnuu\sau‘lwwq 'Iun'rmsmu‘lﬁm'u1'a'maﬁl.wmn13umﬁuauauu‘rnnﬂu

[} £ 7 < -
2.8.2.1 91ﬁ11u31ﬁa1a1uauqn(1nput Capacitance)
d o v s 4 < « w desr “
LavanansszIAT9d 719071874 91Lﬂﬂl?ﬂiﬂﬂﬁlﬂﬂ?dlﬂﬂauﬂuuﬂﬁLﬂﬂﬂ?sa

) U ' s ar 4
naag‘:am mmmnawuaqzﬂn 2.45

R

o -

+—H

J - ‘ 4 1 ld 1 a (
Tin 2.45~udQQaaLnuuﬁsjuuenaamgnnwawqq a1atuaiwitrasuadiie
L |



- & lguu ' & 4-;‘
ﬂ?lﬂﬂﬂ?#?tﬂaﬂuuﬂﬂu1ﬁlw1l191ﬂaﬂkﬂﬂ;aﬂﬁ113ﬂ181L;ﬁ1ﬂnﬂ1lnuﬂisi
' 4 Y] w“ ' ] dlq’g @ 1 o~ oA o« 4
LAanan LWaTHL TIALANATANNT L NA V,s NRILUNTUIUNIAWTIAUIALTN LWL IBT
o aQ - W . Vg
NARLWAIVIL L TNUINTSUR ?unﬂcnaunun11wqanﬂ1u1n1zudﬂaqLuwanﬁuaﬁLWa
v . Ve B o 1 o s [
WABINTINAU MIITEIA8YTEIABNTUIML TIALRNATANNATLNA ¥, NATAAAVAINDY
) ud‘\' 4 3 . 53 ud
A TIANIARAL TN Lu1Laasuaaawnaqwqau1n1zud ANHASTAINTSUAURLUTIAUND D
« <las - d ; o v ' o & - I's
LNATINANHBEAYTUN 2,46 T9TaEn21uR" ﬂ1ﬂ1ﬂuinaqaaLnuﬂ1531ua11w1L1a1

] - . & 4
yasgiunuLag azLﬂua1n1nuaﬂ11uu111un11;ﬂaaudnﬂuz

36 0 - r‘:._'x.

T PRI B Rt TR R T2 R S

< o _— It - o
zﬂn 2.468 UHAIRNHDENTIAUNAILNA nms;wﬁt1aﬁuadtwagn1uaﬂ1ﬁuﬁnisuﬁ

. 4
2:.6.2.2 naintsuat2a1Tun7i daauan 1us

1
P

- EY) 1 ar z 4 | t‘
ﬂﬂauﬁqquﬁaunazﬂﬁnﬁwﬂnaqnﬂuicauves nL U luas A 1l TE I de AN
48 a4 : - 4
\ARLUNTY Wianiiandn Gate Charge Chart u11ua1ﬁ13a518(3ﬂn 2.47)

b-1 £ . ' -~ &
AT BT TeduNInTun1Ta A Tzu Al uid L nauaz L 1a71Tun171 taaudnus

I'e
gadlwnLranadLua
- 1 ”ﬁ .Jﬂlgd
FnwazpaenTwIzuivaantaiidy 3 199 AIMHAREIUTEINL N TUAS
1. §2417amuIenaNL TINTEUR (burn on delay) t,
2. favinanTuianTzud(rise time) t - ¢,

3. ﬂ1¢l1aﬂﬁzﬁuﬂiziﬁ1utﬁu(excess charge time) t, - t,

60



61

Vos (Volt) o

121 - - '
10 . R EEN R e b /

-
At
3
5
-£
]
&
=
)
Ca
@
=
&
™)

N . 3 E
. R bt o ’, 15
B NI IS SRR AN
. P BT R . BT B - . :
R ‘-fl;"/':“f:'ii.r RN o iR HAPNER ¥ty :iE] AT 1S EES SIS ISR A

- ! B YT S T
Vol st ORI e e L B

v

‘.:‘F{E'.-“‘tt T - Y Y PPy YO Q;umvme 7 Ny IR
0 10 20° 3?’3 40 . 50 60 80: 90 Q@O

e« [P -

4 o
zﬂn 2.47 uda9ANan1913y Gate Charge Chart

“ 4 «' £ 4 .1 b 74 T ]
ilatwILIaTHAR L WAL ‘Iuﬂﬂw‘iza!‘nﬂ'l ina quﬂ‘iz"\ﬂ‘luﬂ')‘! LIa7MuUdnan
-, <4 o o ' o o a « o a
LTNRINTSUR L UL TIAUNAILARRNAN D u'f‘lﬂuﬂﬁl‘i"(ves%h) INFLLTUNNTEUR
' 4 o ’ 1 w .~ v ' ' 3
Ivawut aTuLasTadant 181 t’o ANNBIMTIARIZETTHAARIIUNDIAILHIUL AL NN

- s ' { a o1 t [ ] <
iy b, WIIAUANATANLATUUAETATAV, _  SYNA1RARYEE19T90L TIRINATIAUN

VGS VOS
- I'nd PA‘.
Y, .
Gs(th) Vgls(m)l — - \
ID —
. 4 ; N . ; . P
BRI 1 LA RTl Lkl AN S S AR
W 3 [
{8 1 vDs I
t t o . ,;
I
ar sk e b b e i SRAE
ty t2 t to !

4 ) g 4 dd t 4;' .
Eﬂn 2.48 uﬂﬂﬁaﬂﬁm8ﬂ11ﬁ?11ﬂ181ﬂn1Lﬂﬂﬂﬁul1aﬂﬂﬂﬂa93ﬂ11tiuu1n13ud(ﬂ)

4 . 4
uazaaLumwuqamnwuﬁnaqmumwaa’ma(n)



a4 o ) -~ . rs a
s 90% WLKABLWAY 10%2 PAYAMTIAN Voo gqqa LWL a5uBFLURIZU
¥ ¢ o a . < N - . |
nssud1aaswquaun?uﬂaqtaaﬁtiuuwnizuﬁtantzusaq LRsUTIAUANATANNT
4‘ ] s - ¥ 44-}
Lne Vo TR 3uRLWILaTHad L uRIsd N TadInTEu A Aag 1l ANN A
4 Y 1 t 73 ]
uﬁaq1ugﬂn 2.48 1uﬂ1qx1a1asﬁuu1z?d1unnu AT IWAUNMUTENINNLATY
' Qs <4 ) '
uasdaidIzia1analaL Taen ninlaaslinTasdulizaRatludaenian ¢ det,
' 4«'2 s oW a 1 - . 4 '
uaﬂizﬁazﬁuntuunuaznﬂ1ntnan11nu14nmsLiquauwnisuﬁ L4ad’InLwIL 89
[} ng ug ar 4
usﬁtwaazaa¢1ﬁt1aﬂn1n1un11aﬂaﬂ131d1utnuun01ﬂ AYBUAITIUL WL I8 THaR
< v " a .ﬁ Y - R 4 2
Lﬂannﬁxnaaaau1«au§qnnun11uaﬂt ) aznw?nﬁaﬂt1a1x1quau1n1=ud;uunu
Fardunar e
d ' ' -4 . -
Luaqﬂ1ntu1L1a1uadtﬂa1uLnﬁﬂiziazdununmsu1n1suﬁ UMEL]LIREDY
{ @ o U 0 4 g <
nFsudaadiwLIaTuad i walgnlavaq aqanqinﬂaﬂizﬁnnnanq1utﬁuxaaqnu
Q‘. v A‘ [s o 1 ¢ e
NS L TNRINTEUR uasnwnuﬂanizuﬁxwaﬂwsaﬂisiuasnwaﬂﬁzaunﬂLnﬂnu 1724
Q‘o Q‘ o. ) 1 w W Vv <
L1a1L1uuwn1zuﬂuasﬂ1cLaawtiuuqauwnssuaasuawLn1nua1z ant1unwnnﬂ133
“«© s ' q'g 4
dsdunnTuda909a7 b vt n11wqau1n1=uﬁasﬁﬂ1«s1a1nu1thunu tuay
] L
a1nﬁaoﬂﬁt1awd1uuﬁq1un11awaﬂ1siduumnu§41ﬂ
o ¢ ' I . '
?1nﬂ1ﬁﬁ3ﬂn 2,47 Fa9LWILI0THARLUALAASLUAT ITUINIMIAIE 4L 2R
LiminnTsudt uazﬁquaaﬂL%unqaﬁ1n1=uﬁ t, 18370
t=Q, /I, ... (2.34)
< I | o r's
LMa- Q, ﬁarﬁﬁﬂiz§ﬂ1aﬁﬂﬂn11ﬂ Lﬁugaauﬂ

' 4 4 Q. <4
I, Aa awnisudn1§ﬁ11aﬂ1sina1n1=uﬁﬂqn D and

& ] o ( a 3 4
a1 u1aI101TI8Lw L IaTnad LRI TEua ATy azaaqﬁnﬂ1ﬁ11aﬂisa
4 [ 4 ‘ ar 1 an
uasawaﬂizinn1tna 2937 HUL WL 18 T0BF L WRIEA AN ANHEE DAIN1TINBUAL TUN TS
v a a ﬁy © Y] - v o o
udtanmlizuta 200-400Naananlata  UasAdITHLTIAUATANNAILNAY . HAININ

4 & ¢ . v e o
wa lwaniwil1aTuadidnaznieniasg gL anun

< » 'y
2.6.3 1aW31T@IunNTLAANTNN LY 18 TNadL e

. I's - o ['4 v 4 4
AWmTuiwrtaTuadide nITLRARLEANATTLUTARYIBLEL TWTUTWAIT LWL 22T

62



63
' 1« ¥ ' o ) ' .
NTWBALABTISINLNALYL  LWTIZAIATINA TN IBTENT 1L ATUEALTA TR IR UIN T U
" a1 a ¥ 4 a o ¥ . _wu ) | o w '
Roson naquuazuaﬂnuunutuaqmuquLuunu n1undsuanivaduNaILagay 814
o v £ £ < < o 4 's 4 a <4 ¥
FMATETUTWATINTIUTA L AATES NS LA L TARAITLUTART N tuaqmuqutuununisud
' ¥ 3 ES - [y [ I's « <
ALIMANIUNINTY T LDANITHALAENT181ABAINTIALTY LWL I8 TNAA L UAT IS
e o ) Y} 4 ] o e » 4 {
unaalulasangundnd S0A aldn i daldTaNLNaUNUTUTWAIT LWL 18 TN T U=
¢ 4 ¢ ' a J 4 { w .
FA1A8T  UATLUAI MWL IaTNAR LU LIALTAUA I TLUTANT TN aﬂiwnunwaqgm

L 1

- ° s ”Jﬂgd ] [ Y
LﬁagqqanaquuasgnaﬂnaaqaaﬁﬂawusaunLnanuniaaaanﬂaTuavuu
i (33 ounudﬁu o {
WiaA2mUasedia FBSOA 3adniiainAeninauaasiia FBSOA 129iw1L7ad
s nv;j - <
nadLuALY a13uUNlALLR 4 ANHNZAA
cw : ¢ < .
1.ﬁaaﬁnauiqauaﬂﬁiauta1uuazﬁaidvbs gcqandwuwﬁnnu1§(uax1mum
Drain-Source Voltage)
: < : m Y,
2.amIsudieTy I gq§and1u11n1nauwu15 wasin1WIaT9d 719078 %u
\#aw1a(Thernal Limit)

4 . w o ' e s .
3. 1A471iAL BA9INAIAI WA UN MBREUIN TEUR (R4, Limit)

ad s a o as .
4‘naa1naﬂq113u13911u§aunaaa1nq(Package Limit)

o 1 I's ar 4 L

CRELRRLE R FBSOAnathwL1a1uaﬂtﬂaudaq1§aq3ﬂn 2.49 BazLEULAR?
w oa . v & 4 { - oyt a o Q. {
AUTuTWaAIT LWL 22TInTUBRLA3T 1197879 10TH L NaL Jawlann1tmLwL 1aTuad L
¥ <« ar ﬂl as
AR IUAEUANUNATBINTIWFBSOA LHuRIA1AY

Wiaa1mlaaeda SS0A(Switching Safe Operation Area)tﬂun1ﬂwuﬁaq
aw - 4 o 4 - d
WhanTeusuasuTIAuld I unlasaianadLw L 22 Inas we na L Uasuanius 11714
SS0A AMm1TalT1AN9TuAITRITTRINTAta AR aN T 291 2814 TuItUINTEUE At

a . e
ﬂ1qLvaﬁtiunqauﬁn1sudnavtw1t1aiuaaswa
" <4 4 o ¢

UnAufianT1d SS0A 3xlftWawatTmi1L aulnlasaiazaviwiLtasuasi et

- I's 4 d o ]
lSB?ﬂUﬂTﬁﬂ RBSOA 2891uTWAITLWIL12TNTIMTALAAT A28899nT79 SSOA uaad

- 4 4 - ¢ 4
13ac2ﬂn 2.50 uaziNatiTsuinauiuniad RBSOA 1841uTwat17Lw1l2a9nT1udd
d v 2 de Y ] o ¢ o e e '4 o

1A3THAIIZTLNMUIT SSOA IzduuniaaansuInnln LAZTAIMANIAYILABNG TIAUAN

aian V__ AvdauaznizudiaTy I_gedainiin
L I ) 4 %



64

5
7 :-o—w“‘r- HH
4 1
g EESN |
g Y 10
= 1 1ms = .
. \~ é 8
E 1 : 10 ms' z
= T :;-- > 5
T¢ = 5°C AN a
g F Rogon) UMIT e N g Ty < 150°C
2 [eacraceumr..- 8 4
02 |- THERMAL UMIT oo )
Ygs = 0V H 1
o1 LL_SINGLE PULSE ) . .
1 10 100 0 1000 0 0 20 M w0 0% M W

Yps, ORAIN-TO-SOURCE YOLTAGE (YOLTS) Vne. DRAIN-TO-SQURCE VMM TARE v TSy

4 - ] N o (¥ 4 a» ] - as
zﬂn 2.49 udasAIaBIERTIHUNALRBANA Eﬂn 2.50 4AAIAIBAIINTIWWNA

4 o 4
FBSOA na<diw1iaiuadius faaana SSOA BaYLWILIBTHRNLWA

- L4
2.7 NRTAUULYRT
- « 5 . A dd e w ¢
293781ULU8T (Snubber Network) tiugMUBINLUWNLANLATHITUAAULIAT
i | a o o w 4 - ¥ o 4
Laa1Luaaanwisnanﬁaqq1u§mxRauazﬁaqnunwisaauwanaﬂasnanununwwn1a1-
4 . a ' <44 ' s <
NTIBEALABTINIIITREE N1 ULUNG 1«31ﬁuutua11unuaﬁﬂuu¢1anﬂu 2 Aanyfi¥Aa
o 4 . o 4 o w
1qaiauutuaiﬂqqnqauﬂnTzuﬂ(turn off snubber) uazqqaiduULuasﬁaqnuuiqau
(e¢lamp snubber)
29Tl vaTTaan sz UTenaus 28898 UN I d2LnuszauastaTan Tu

H d . ¢
‘H19ATIINLTANDT 2437 RCD aARuLUaT

. » ' -

2.7.1 1vﬂ1duunuaiﬂ1quqauﬁn1sud

| ' 3 . a d a I's {

AeNTANTANANINMAITY nﬂavgmsaansnaﬂuLWﬂs1a1n1ﬂuﬁﬁsna1azuﬂu1u
") o . o« Py . |
1a§anmzLﬂamuanﬁusn1inﬂq1u Tnatawwsaaw«a«nmsLiuuqauwnisuﬁ naun

£ ' - 3 [ 7 d o
LwﬂL1a1n71u§dtaaiaanau1nisnduu ATeudIzanadan1Ign 7 TuaasniI9an
Q‘g 1 [T (] [ 4 . o
Luunuéaﬂuiqauauqnaa1Q71at13 (ggﬂn 2.51 Ugvnai) n1a4q1u§QL§a1uzﬂ

8o ¥
n11u?au1uﬂ1¢u34nuge



4 - y q‘ g as 1}
Zﬂn 2.51 URANANBAENITARRITAINTEUAUALNITIWNAUAAIL TIAUANATAN

¢ ¢ < .
lWWt?ﬂTﬂTﬂuadlaai nusLTunqauwnizud

4 g a  as 3 0 v ] [ {d w
LWﬂﬁﬁﬂﬂ?lﬂﬁﬂ1ﬂ¢ﬂ1u§ml381Rﬂ1ﬂuﬂﬂaﬂﬂ131ﬁﬁﬂﬂ1ﬁa1€ﬂiﬂuuLUﬂ?lﬂﬁ

o { I | w o 3 £ aq cd v oa B

TULWIL 28 TNT BT LAAT swaauuquuiqaunﬂaaLanLaaiuasmun1aa11ntwunuaswq
o -'o 4 1 e 4 I'4 I}uol o oo e
£17 IUNTENIATEUENIAANUAILWL 28TNTINTR L AaTaRaJIANUAYR B93=n1TuiIA

Jdit:
ﬂﬂugngﬂﬂlﬂaﬂuﬂﬂﬂﬁﬂ

- ' ar § 5 e G ve o« §
ﬁﬂﬂmzﬂaﬂﬂ11ﬁ810?1ﬁuﬂLﬂﬂ?ﬂﬂﬂﬂ?1ﬁﬁﬁ2ﬂﬂ 2.52

<4 1 - '] ’ ° 4 '
zﬂn 2.52 udaqnﬂiam10ﬁ1duULuaiﬂaqwqﬂuwnisuﬂlwauuvﬂ

a ' I'e (yq'glu'
LTIAURNATANLWIL T2 TNTIUTALAATTWL WL TURA 19T q

o oy 4 N . ﬁuxd 4
1171197U48892937 RCD duutuasdaqquuqau1n1zuﬁazt uASUAE LuaLw

4 4 < . v d < I a1 QX w
RERUEAUS LITTE Q, L TANAALMNTEUA  WTIAUNDIABALANLABTISNANWNIY NN
<4 1 as < o 4 o ¥
uﬂisudu1qd1u1nau1ua1Lnuﬂssi C, uarlaTan D, mavIdITduULUBTINITIALOA

[ ] o 'ud 1 a v o < 3 4
LIIAUANATAN C, A78 WIJAUNANATAN C, IEN1INUTIAUNAAALANIABTIAVLWY

4 lﬁlz Y uz”v <l ) Q‘g [
L131ﬂ7quaﬁlﬂ87lWﬂﬂuﬂﬂW€ﬂ1 7 aduun1In C1 #AIWINWE AITIWADARADIUTIAU

65



4 < { ' 4 v < ' 4 4
nn1ﬁaatanLaa11sgnnu1qaan1ﬂLua1nn1sudn1uauwutw1t1ain1wuidtaa7aaa¢
ot Y Vo o s ar { {, v
UNAIUBAT Tanuny uasasaanﬂsLnanﬂaquugmtaa1ua1tuwn1&1n1wuidtnﬂi1a

i { 4 & a o 1w WM
IWENLWILIBTNTIRTALADTL TUUNTEURANATS C,32A18UTEINTUAIA U R,
-4 ' e : z . 1 ]
Aol wTeANANATaN C, JeaRavATavanATewasdw I Tan1entatudaeRatd a1

) »
nad Ciuas Rinkﬁu15dua1?ﬂﬂ1ﬂﬂ1n

c, =1 xt_,, ...(2.35)
2V,
B, = b mins ... (2.36)
2.3 C,

4 ' < . 4
sua I_(plk) Aa 91ﬂssud§c§anmzs1umqauwnisuﬁn341wwt1ai

r's
NTIUTHLRAT
< ) v o ' I
v Al A TIAUBUUATAIABLL18TL AT
° I's I
t,. fa fa9iaminTesudnasiunLaTnIudaiaad
<< . 4 £
t.,, A2 ﬂ?dl1a1ﬂ§ﬁuﬂﬂ18uﬂﬁﬂGLWﬂL1ﬂin11uaﬁlﬂﬂi

A19A18YT£389 C, asﬁw?ﬁlﬁaﬁn§e¢1u§mtRaﬂuﬁq R, 94 faAunIN
£ >4 s @ » ] . o ¥
R, 3zABInUiTEIge1A TﬂaﬂﬂﬂﬁaQQﬁu§m£§B1u R, 8713718300

2

p, = c,2v, 0% dam cea(2.37)

d

2T

4 Q ] o 4 4
\ua T Al ﬂﬁﬂﬁﬂkﬁaﬁn11nﬂi1uﬂaﬁLw1s1ﬂiﬂ11uaﬂ1961

[ 4 s - o
2.7.2 WATdiuLuaTifaeAunT9RuL I
< [ 73 { £ ° w o @
UNANITHIL AANIETRILUL I INT ISR L AA TRAE NI unuﬂwsnananuwawﬂ
. - e ar 4 ° ' -
11911491 AuWNAaaana RBSOA u1qauﬁ1ﬂnnmsuqauﬁnisuﬁTaaLawwsaaﬂeaq

{ af £ far o YR - [ 4
1uuﬂ18uﬂﬁuagﬂail?7ﬂﬂaul131ﬁﬂﬂ?”nﬂ11ﬂﬁqu1qauﬁﬂ913ulwql131"71“%“

66



'3 - . <2 o w de v a o
Laaﬁnmsx1unqau1n1suﬁuﬂ1§qLnunﬂuiqaugﬁqanuuasnu1a BazLNANITHIL A8

g 33 4 o UQQQUJ w - ldﬁg [y 7
WIETU 93 TAGUL UaTia 9wl T eAuL AuIsuuuntasiua Teauslans Aa gt

a -~ { s ) ~ ¢ 4 a
Lnuamaaananauwu'aa‘m'i'luia‘l.na-i 1198814937 RCD a‘umummaﬁa\mu

- -« . [ 4
uiqautnuawﬂn115aqEUn 2.53

Vee

. i
oo 1

VClunD

T e dvin'l' ‘
(NP/N!)Voul vin m

d 1w fy o s 4 . o
3ﬂn 2.53 uﬁnqn11naﬁuuxuaiﬂaqnuuicﬂuxﬁutwaaﬂnaﬂﬂnizuﬁgeqa

o ' ¢ ¢ - N
naxanﬁiautwﬂsaainiwu?ﬁlaainmztiuuqauﬁnisus

87



unn 3

68

1197900820 1741 L BUNIY

a . ) 4 v . . . .
TATIIUWLAR  NIN1TNARANRTINLATAaIARKULEEY Miniature Switching

) 4 v
Power Supply Tﬁa?ﬁﬁaus1a%tna%uuuwawauua nn1uquaqa1ai UC3842

(Current mode PWM control circuit)?qﬂﬁuqu?uinuaﬂisuﬁ 1natannua

ey v ¥
Qmauua15aou

Output Power : 6
Efficiency : 80
Input Voltage : 180-260
Output Voltage : +12
and Current 0-500
Line Regulation : +12
at 50% Load

Load Regulation : +12
Ripple and noise : +12
Switching Frequency : 40
Volumn : 6

Watt

% at Full Load

V__ (norminal 220 V__)
vdc

RA.

V.

v.
V. 120 mV___max
KHz

. 3
inch

. A < . id
N1781 Lﬂuﬂu‘lunuusn tTaunniItaaniuy mu‘:mmqﬂmmnmmsﬂu Tan

- 5 v ¥
pusaanuuuLluaIug A9y

3.1 1011§1u§u!nnac Hiniature Switching Power Supply

g 4-& o o : ar ar
1qa1d1uuﬁuﬁﬁnmanﬁa uﬂaquiqauauqniqL§u1wﬁ1nﬁsuﬂﬁauu14auge1ﬁtﬂu

w 4 1 . {f £
1wnizuaa1qu1qaugq LHagaa AR I943TRUAAL 28T LA T



89
) o o w o s 4 Y - <
dvuﬂsznaundﬁamnﬁﬂ?uiﬁiﬁqwuaa n1tnuﬂ1s§auqn(C), ACAEENECEIS

{ - Y o y 1 o ow
1W1(BD), auawunwuﬁavnunizuﬂnszﬁwn(Rt) ?qaanuaﬁgu 3.1

R1
Aohm guwatt g4
A 288

220vacC

188uf 4880¢
=C1

4 1 - < . 4
zﬂﬂ 3.1 1«31ﬁ1uaugnnaqasaﬁquw1s1a1%wwaﬂa

armunutlaviunTsudnszdn (R )
- ¥ dy K ‘oA d ‘
HRIUNUS IEINEayTunant Iuau Dad I TINE IR LW L 28 FTUWAE
N < o § s < 104 ' I da
11471 Aa DasLUaAIAY aqznuﬂ1z§1uuuﬁz§agsaa ATMATUNTUTINDAIIIITUATY
d e« < P ar 3 . 4 a
Lﬁﬂﬂtﬂugua aqLnanisuaﬂ1u1mNWﬂ1waLﬁﬂimqaiﬂunuﬁ ?qawanw1ﬁqﬂn1mqua1
uq.ﬂv 1 e 34 ar
(7anna1a 39374 duAadRafIAunuRL watlaeiun1TnTsdInaasnTzud
w W Qw0 ot 4 ' { 4 o .
aqaﬂunﬂun1ﬁ1u911ua1Tanu§en11 107and (WanavIINI9I N1ty
2 » b1 1< < ] 1 e w0 dda Q o 4
a1 ﬁawuawun1uuaz1uaenﬁsuauﬂnLnu1ﬂauaﬂaumaaan1a«nauqnédqa?qLﬁﬂt1a1
LI ”» a
duwans uazTunqadoua1WU1aanﬁn1unaq14a1aaaq
- ¥ das o w t ’ w % Y o . Vo
n1awunﬂuﬂ17uaa11nun1ae§q (gqn1ﬂ 3 1aanuly) naamadn1779Aq
v L) v 2, w &
AUNIUAD AAADINLAUNISTUHI TN TaTan uazautnuﬂ1si
-1 P 5 4 "u s < o4
uTaTe9mnianaaalina £ Tanu & Jaa Taawaﬂ7mﬁa1nn11wzun
2.4 Tealuunu Y udasfn v ! Vieme B MMAA1THAETNA 1,38 uny X

oubtde inr

.« e o ] a P o 4
EBNWGQQﬂuﬂ;ﬂQ?1Haﬂﬂ3ﬁﬂ113751“3“”ﬂ;ﬂ¢ﬂ?7ﬂﬁ1? 10 08

1aTaat TnR1IdT

. . : . X
1338 Tun 1993188 uR23a 2.2 391w TAaL



3MAN UssAnSnm (n) = 0.8 , Output Power (P,) = 6 Watt

Input Voltage = 220 V,, 50 Hz

A4y Input Power fIdivifu Py, = P, / n = 6/0.8 = 7.5 W(full load)
NFEUNUTEAVBNANINBUNN I, = Py, /Vip = 7.5/220 = 34 mA
’ [ Y4 4 Y for ¥
MY Y Ry = 4 Tava s WANZEY wWn imasEdunu Ry 1w
Rgy = RgPjp = 4x7.5 = 30.5 Taviudosl
[ w w4 [ 1 . w -
W WL lagna e wiiuegras I MiTin e, Tcaprmss Ipeak PBNTIM

' L4 (4 (4 Vlug
THINABULIDT 08T (IINAAKUIN) 32 TaR169 Y

Iinrms’Ie = 1.6 - 5 Iipyms — 1-6X34mA = 54.4 mA = 60 mA
Tcaprms’Ie = 1+35 § Icgprms = 1.35%34mA = 45.9 mA = 50 mA
Ipeak/Ie = 4:8 Ipeak = 44BX34mA = 163.2 mA = 170mA

MM NSEUNSUN RMS (YU 60 mA
o < 1 e
ATSUERT INUUSEY RMS IMNU 50 mA
NS EUNYIFAIUNN (MY 170 ma

¥ o [
1w NTeuN i WENGSY Igy = 2%Ijnme = 120 mA

NIEUNQFREIENE  Tey = Ipeag = 170 mA
NS EUANS =N Iesm = Igpx18 = 1.8 A
ussauludsndy  vrfm = Vi .o = 310 V

v . -
detiudams 1 laTaauiadaue 400 Tiad 2 A
.vd o o P o “ oV o ' aY o v &
#7 INUUSEI0UmN fiminfinsauseduti i Suniiuass ffaRersandeil
ATHWNEN NUNTEUANSE LN RMS W = I, = 60 mA

MUNTIUNTE RBN Vpjon1e = Ie t / Vpipple

i

(40mA x 1l0ms)/31V

12.9 F =13 F

fneaen1579 1 TgREN arTntmued i Liuds sy Wl sgannndaefiennld

& L fiuds s adaamins o 16 BN st IWes s 1a e iy 400 Tad

o

391 8an 14 @7 1iudseed 1fnnsatad 2unm 400v 100 F



71
{ {
3.2 193787uWA1BUNAABUL 1A TLART

o { {f de o o w 1 Y
awﬁazﬂn 2.9 WRATBLLARAKLIATIAAT HAAUIUAANATITAANUULAYAR UL
-AUL 2RI ITNI4U(T)
. [} 2 a I'e y. o K
AMAITAIMBAL9T1THAIRTI LWL 28 THWWA U IUNA2IND 40 KHZ

AvilM T = 1/f = 1/40KHz = 25 ms.

[ 1 d c‘o 4 °
-ART1EIUTANIAR IR TWTUITUASIRLAAUAVT(N_/N ) uasﬂaexqawuwﬂizuﬂgqqa

: ¥ ' @ 4 s
T edasamiiiudrdrfnlun saanuuuaauiiatinad
IMAUNIT V= V.4 (N NV 4V) + 0.3V,
imue V__ = 800 V.

iomax = (2B0V__x1.414)- OV,_ = 368 V.

AR 800 = 368 + (N_/N )13 + 110.4

N_/N_ ¢ 24.74

. . : 4
AMAMWAITNINIM 25 s NINURAARTLIATLNE L = 0.2T = 5 ms

¥ a @ ' v

uazﬂnﬂ?qtaaﬂuﬁnizuﬂ§QQa bonman = 10 ms  398°umA N_/N_ 1697

Ehi t = (V_+V ) (N_/N_)(0.8T)

onNnmax

Vi Voso ) HV V) (N_/N )

inmin DSo
Awmuatd v, = (180x1.414)- 20V, = 234 V.
= Ry . XI,.. = 3.5x2.5 = B.75 = 10V.

DSon DSon Do

10x10”°

(13) (N_/N_)(0.8x25x10™ ")

L(284-10)+(13)(N_/N )1

A 9iiu N_/N_

17.23 = 17



. ' 4. 4
-ATUINATLAUEIUY L #avaRiwINNg I ndun g

2

nL (v VosodT 17/ eTP,

D inmin DSon onmax

o
1t

0.8L(234-10)x10x10"°1% / 2x25x10 °x6

o
1

) J
13.38 nH(UARLAUT)

: d
-ﬂﬂuamn1sud§q§a51u1u1uﬂ1

I = (V

pl(rk) tnmin- DSon onmax

/L,

(234-10)x10x10"° /7 13.3

il

167.41 mA. = 170 mA.

: 4 . ' wd
-aﬂnawnqzuﬁquQnaa1a1w1u1g HASNINNAR YV IURRIBURNTEBRTIN 400
Circularmil/Amp. 3='lA91Aa9%Ha7ANA4LAIIVIA 400X170mA = 68 C.M.
«§ < o [ 28 = YR '3
tUTaULNBUTURITI9RIANATEIN AWG ¥Aa9TTa%a AWG 31 unuwasduuwﬁua
" W ¥ g ° E 78 ) 4 <
fa19d tnINY 0.0108 #7 I TUUATAI1TRIGUNUNLUNISHNAD
A A_A, = (25.32L_1__d*510° / B___

Y] @ 4 {d Py
aﬂnnaga1ﬂqunutwa11iaﬂua 2E6 3¢1a71 B__ = 3600/2 = 1800 G.

(25.32x13.38nHx170mAX0.0108)x10° / 1800

0.373 cm.‘

avuutaaniduny EI-28 /2E8 3slazuiainy

A_A_ = 0.861x0.725 = 0.624 cm.” 341H9u1A

a {, 4 A, 0 o
-nuﬂanaqﬂsuwa1unusﬂai11anmsniuﬁﬂa¢aﬁn1ﬁnu
IMANNTT Vv, = (0.4710°L (1 )% / (B__ B
. ’ 4 )
IMANINMLR B =1800 G. n 100C uaz’le H=0.8

v (0.4710°x13. 38mHx170mA”) / (1B00x0.8)

33.74 cn°

: ] . 3 ) ' - o d
UALNY EI-28 NIUIAUTNIRT 4.215 cn uﬂﬁQ')'\ﬂ?‘i?ZLﬂﬂﬂ‘ﬂQ"mﬂﬁﬁu Lua

O . 2 v
AN TUIRTHNRLWNTR AW TAAMIMTa92 TN 1AL 1, 18310

72



[
]

(0.4KL_¢1_>*10° / a_B__ ")

(0.471x13.38mHX(170R4) > / (0.B61x1800°)

it

0.0174 cnm.

. . <
-AMWIMIVTAUIAR IR TWINT

N

D

(L_I__)10° / A_B

max

(13.36mHx17004>10° / (0.861x1800) = 146.74 Tau

mmdaTIdm N_/N_ = 17 Te13anmAaiatuTan3 N_ = 153 7au
Fetiu 1eat0LTALAYT N_ = 153/17 = 9 18U
n7=ud;aqu59an11 500mA 3:1dana AWG u7aLnIAY

400 C.M./A. x 500mA = 200 C.M. 1#&1@ AWG Lﬂﬂ%27
ARINITHTIAYL 18 Tnaéﬂaanawnnaaaﬁﬂququ e muAA1ERTIR
N/N_ = 13 39189720a%8070A0 N_ = 153/13 = 11.76 = 12 78y

<o b2 4
3998a%a AWG tuag 30

3 ] ° ot o “
—ﬂqﬂuﬁﬂWHQLﬂUﬂ73§L91qn C° IMNNINUAIINBTIAUNTE L WAL 120 V.

0 C =1t

o o onmax rivole

500mAx10x10 " / 120m¥

41.88 MF

~ 4 1 e B ' e Y I'4 dal )
ae;aanawna;nuﬂ1=3xn1nu 100 MF nuuT9auta 35 Tiaammnumung

« {
-191aaniwLaTuadLuR
¢ I ¢ <4 { - 2 4
Lw1s1aiuaﬂtwa1unaut1a7saaiﬁnﬁwnt§uﬂ5aﬁﬁa—tﬂn aaiiut 2amlda
. - 4w . . 4 < < w
(Fall Time) fut2aMidida(Rise Time)Baviwil18TuadLWaIINAIWAIAY
4 <4
Taa;awwznn1ﬁun§q
d ' - ' [ '
Lﬂﬂ;1a1naﬁ;waﬂ11391uiaauanaiaun1Laiu-ﬁaagaqauwnnqw 21n1984
@ 4 4 ot 1
RTIAUAUWNTDIABUL 1D TLIADT uasunnnunisudgqqanﬂLaﬁu-ﬁaﬁuﬂnnqwnisuﬁ
9

) d . v
gqqaﬁaau1w1na1una1u1u111a

73



74

I'e -~ g g
= 310 798 uaz I_ = 170 mA. A4NL I9ADINIT

N/ th (oK)

dc

4 da ' { I '
LWL IaTHadidanuAn Vo N10N21 620 Toaa nunTsudla w1nni1 1A,
g 1 4 v 'ﬁ { A v
F9A1MM118 A3 RFPAN100 Tviiuiuilaiuadiwarila N-Channel munizudln

dvda 4 wau nuu1¢§u15§qQQ 1000 Ta

4 o wad 4 I's
-n11LaaniaTaan13nLa1qnnaqaaun131La31
< a ada G W QR 4 . <4 N
adrTiaantaTaatuanigd 141 22701 TAREINL T2 Luaaawnn1q1unavﬂun§q
ar ar ) J °
uaznuu1qau§auﬂauuasnisuﬂ1n§qLuaqaﬂn1§q1un1aq§q
«© A Py . C o { ad
adLaantaiandia Ultrafast Rectifiers MUR 115 F4nunisudwadiiia
P ’j - v v LY, ® 4 o Ha a
1an9 1 uay nuuﬁcauaaunau1agqnq 150 7738 UszlaTaadualdfA1L 12181

@ w ' &4 o { of
AiEaunay t__ dizuie 75-100 ns uasdanL2a duiaadl 19a du t,.=75 ns

3.3 nﬁ1Laanqun1a1udﬁu1¢17ﬂ1uqu nldny UC3842
] a v
awnzﬂn 2.40 NIURAHNTTANUULIIITAIUANA Y
4 .
~A1UNTUATITNIIN
g ] » a I'e . '
A1MI1T0H9A2UNTUNITRII1UBAIAIABIL WL 28 TTWWAETA TARAIWUARD
4 t e . ] & o '
R, URYC_ MITNTAAAYEN B URY 4 pay UC3842 iqn1ﬁwqﬂnsmaqnaw11aawﬂ

Gk T = 0.55 R_C,

AOlURGMUA £ = 40 KHz 381 T = 25us

il

A1 C_ = 4700 pF ua1 R_ = 25x10 ° '/ (0.55x4700x10 ")

R. = 9.7 = 10 NTaTavu

T

: w 4 s
~N1TRYIATILTIAUAAUL1DTLADT
s - 4 4 ™ d
UC3842 aququnﬂﬁanwuﬂausqastna1513n11a11ﬂaunizuan1ua1u1qa1
a1 ) " s e a rd
ninnsatunAgyanan2 (over load) AMT4AK Error Amp'. gna1nan 1 T2aa
-ud
A18 zener diode nTsudgadanadian

I,, = 1.0 / R,

PK



a ~a - 4w - <
nianslndgyIenn 2 zidisuifisufiunTedu output N9937 error amp nTE
'”4
ug3zaninnan
I, = (V_,  -1.8) /3R,
R ' a aQ o« ' < 4 w 4
fimuatH nrsuddedatitin 500 daduaud Ariuniu R1EN 2 Tamn 27aa

< Y oo v - 8 <4 4 g -4
ICEACLINS ERERERI R aatnuﬂisa ng1 3 swaaadlUAzaunauaa I yYIBNTE

uﬁ(%qa§1uﬂ1qzoo-500ns)as1§ R = 1 Kohm uaz C = 470 PF

'Y '
3.4 N19LABNIYATHIEULYAT ( SNUBBER NETWORK )
ﬂ 4 Q4 o w a4 3
L u1¢a1nﬁaaaan11Lnanwaq«wugmsRauazﬂaanuuwiLaanwaﬂacLuﬂsqai
? of o L
Nad L WATUIIITINSNIITY § 2 AandusAd
ar ‘ &
-1ea1auusuasﬁaqnqaunnszua ( TURN OFF SNUBBER )
4 ' w -
aﬂnzﬂn 2.52 Turn off Snubber Lﬂuacaiﬂlaaan1aq§mx§anmznﬂae
. ¢ o .
n1vugay meLaaiuadtwanmzt1quau1nisuﬂ
< |d ) LY g
ATTLRANAIMLANISEN HAVTRIIMNFUn1TAYAE TUY

3RC =t

11 on

(¢}
i

[(I/2)%t_, 17 [2V ]

DC (min)

[(170 mA/2)%10 °1 / [2%234]

1816 PF = 2200 PF

G
1

t__ /7 (3%C )

1 on P

(10™°%) /7 (3%2200E-12)

1.5K

0.5C_ (2%V VA

DCCmin)

ﬁ15q§ms§a1u R PD

R

0.5% (2200PF)%(2%234)°/ 25E-6

9.6 watt = 10watt

@ I's o ™ <
—93TdiuL uaTilashue T9uL A ( CLAMP SNUBBER )
4 L *)
aﬁnzun 2.53 Clamp Snubber Lﬂuuqﬂiﬂaqnun11Laanﬁﬂnaquaﬂswanmz

a o ar as ° ¥ 4 as 3
mwua'mﬂ'rmw'mtﬁuﬁnﬁﬂaaana FIWITAAWIWAINLUN1ETUAIY



310

NN ch.anp
vDS(-nx )

ar z

AJUL

finavdnids PD_
X

1

2 2

LI / LV -V )1

PK DS(max) clamp

500 V

850 V

[(13.31mH)¥(170mA) "1 / [ 850-500 1*

3156 PF = 3300 PF

=t / 3C

off

10E-6 / 3%3300PF

1 Kohm

. 2 ’
/2 L1, /T
[ 0.5%(13.38mH)*(170mA)" / (25E-6) 1]

7.7 watt = 10 watt

76



)

unng

Han 5 1 aauasIea

#HI3N Waanuuy uasAdUNSHININSH Waanuuy Humiusiade iwiaad
1 ° e s ] g
Hwnnuzuna 1 in LaTaedenaNmnTnasa uaz letiunwan1avteuag tuunil
o Sy ) ¢ ¢
HaABIN NI WIMNTNAFAUNAD NITVNNUIEIAENINAT LFAT UAEN TN
¥ ] L4
789295AUgNEeTREaN S Weas 1ad Ucssdz Aidnzdnes detiuiamisnmenas

. 2.
wasau i iudell fa

)

s 1 ausitdauiuWaSY 220Tind Tanusdufummilanei uas billiee
aMsh 2 sl wiu Wady 220 Tind Tﬂﬂusqﬁuﬁuwnﬁﬁ1ﬂaﬁ UazFull Load
AR 3 AU WY TﬂuﬁnﬁstuﬁﬂuuUaaaaauseﬁuﬁuun uAz TRAARST
qaﬂezﬂaﬁnﬁagﬂnwuﬂﬁuﬁﬁn1un15ﬂadwusaﬁutaﬁnn #anT LlAuuMIAITaY Line
SNTEA 4 wsAtEewiu Ry Teefinns uRtulsga s Tan uazuﬁaﬁuﬁuqnﬂaﬁ

PAUTEAe (iagAT WS N tUN TSRS IEU LA TN dans 1URuuiingeas Load

AU iR SN IS uTaIRau 1 a3 19as e
1. Juigmnszuafiaisource(Ip) 84 IW11IIATHAN NG

2. uﬁmmﬁmusaﬁuﬁmnﬂﬁauLw111a%haﬂswm v
DS

ﬁdugﬂﬁmmjmﬁ1ﬁﬁaﬂimﬂn1snﬁa1uﬂaa1aﬁn1uan uczsaz laun
1. JuURRMRARE REN 1§ TR e W v e 1 de-Oa
%aa:q 4141991 ON UAZOFF WAsAUIIRmasiannm 1 gn
2. qUARUNSTYY uasBrgdanedfnasy of

s 4

3. sunszuafingIiun e 3 a9 e Feesfuiudiugusiuiuta 1

o



78

e}
=]
=
=.
[~
&
G
1
-un“"
.}W.
L
ante‘e -
3deary . =
»o = €2 c
FLIPTY ﬁ i S
Nz wgo2 nog W 9y == R =2 =
ety 3
u s Het =
weng nodz g s.n\/vl.: o5t 9u cC
I3 L] b 4 P
2z e T0H1NOD <
s Ia0u
' 13wng naez wnm_%l wie9q R CETLEY . »
- 2 pa¥HYaLY a3 s [t
W
5 = 22
zreon § o8z [ymzvlagz sneer | Z¥BE ON ¢ noa T
4= M 995= 88 nee
M H— Eu
nTv.: SEEPUT Mg mUOQY GEEFIT k| ~
ea za TN Ta %0z i
®n9EINDE :nsmw nz %ozT v Tos
[LIENT zu fedy Jnast avaezz
YHBER/NTT arTHAN B
au 121

:1-1 4
I8

33wmp wWyog
b1}

11 ueeNIsEIadantaY

Tun 4



79

JUA 4.2 useedIAgS 1N a5 EmaTg U9 L AR asaungi Suusauudn

de

v, | Tian 1daqunu X | 1dasunuy | v I

a A SR
Volt * ma‘n:n [l R _V”'l'-?{'c v .IA

310 | = | M0 | somy| - | -

) v ' U
U 4.3 UFAQUSIGUTULTAN LA mMvAasAIaTe 1N 1205 Fman



4.1 2R T8 MY WaBY 220 TR TREUTIRUBIIMIAIAIH R 155 THan

80

v Tnan 1davinu X 1deaunuy | v, |1,
Volt ?‘ua'w:n £231 Vi v BA
310 | O a,| L0 Ms| $xf0 |4oo| ~

)
o

v,: Than Ia'at:i;nrﬁ'.xﬂ Adasunuy Vv,'_ I,
volt éxa‘w!n VIRYTEEL v.‘_' v nA
310 |- 0 .| 2045102 V.| T |00

4.2 20 T79 U WARY 220 TIa8 _TAHUTI BN LMYZIAAdH UdzFull Load

Ui 4.4 uAReRRURTAYTUWAELUATHKA BRI NG 40 KHz mncayluaniici 1

\ P V-1, v, Tuan tdasunu X | 1dasanuy | v, [ I,

Yolt Y. | volt ﬁta'n:n 1181 L v =A
. _ . Bl FoLL S S E

30| 356| =~ 310 | 1p07 10 u5.| zooma| = |900

JUR 4.5 udeeAAURATuANEIUATNNAERR MR 40

KHz wuead Tuaniich 2



81

4.3 = 179 Wiy IWTRY  TRETIN TS L UBHUILRS FaIUSIRUDIIN R: THIRRTH

9T EHIF L HAAIIMAINITN TUNISAIATNS 35U L2 M Hans LURuuuUAeas Line

v,. Tnan tdawunu X | tdaswnuy | v, | T, N, ™an 1favunu X | 1dasunuy | v f I,
4
Volt Aiatun 1731 v, v 1A Volt niajun 1721 ¥io v nA
\ - :
| FuLL N A ] Fue .
! LeU s 10 uo Sx\0 [%50| — 260 o 10 b 200 mA.| — 566
o0 00 |

L ! ]

v, Tan 1dovunu X | 1dawanuy |V, | I, 7. THan 1dawunu X | 1dawanuy | v, | T,
<4
Volt ;‘ua’mn LIR1 v, v BA Volt ntajun LI81 % v B
- .
~ | FuLL FlOLL
310 | 10 45| sxi0 |380| - 510 f (O mS. | 200 m# - | %00
\o0/, ’ loo .

-

V.o THaR _li;Nuvnu x | 1daunuy | v, | 1 ﬂ"= 3 ITnan‘:if 1da4unuy Vi R

volt v':na“:n HEETE) o v aA volt ﬂ(a'n!n S v lma
RUCL ez o o B e R N E

365 A0S | S xip | Hoo| = 7 : 2 | 106 mA| = 500
%709 /' / 36y oo | LY AN i 4 ‘

JUA 4.6 udAARUEAYTURRBIUATA e WA 40 KBz Tacayludnsi 3




< - - ¢ e 4
4.4 =N T3 NY IWARY  TREUNIS 1 ARLUUIRI 983 THAR UR=UTIBUD NI

¢ e ) o ' o
T{WUﬁzﬂx‘iﬂlWﬂ%ﬂﬂqﬁ]uﬂjlr]ﬁn‘lun’]‘iﬂ\jﬂ’]u“ﬁdﬂul'E]hm'ﬂ 1N LURHULURS 7D Load

; l
o THAR 1davunu X | 1daswnuy | V| I, || ¥ Tian idavunu X | 1dawunuy | v, | I,
| . ‘ ) 4 i v A
[ volt | Miatun 1721 Y,. v nA | l volt | miatun 11 v,. v LY
l ! ?
| | NO )
: | | 71@ 07, | 0 2.1 190 mh, | ~ 1400
| | O /. . ;
. y
1 ‘ { ' _
| .
v, | Twaa 1dasuny X | 1dewwnuy |V, | I, V.. THan 1dasunu X | 1fasunuy | v, | I,
i 4 - X
| volt nianun 121 v v nA Volt nLaun (bW} Vs v nA
. | .
| |
T I
i3 (O -0 9 . (O M. 100 mAf = D00
l 5o, l
P Tnan tdasunu x | 1dawunuy [ v, | I, ¥ Than tdawuny X | 1dawunuy | v, | I,
- <4
volt nianun 1181 v, ¥ BA Volt nianun 1731 v, v nA
\ L -
FouLL FuLt .,
710 lops, | Sxw0 |50l = |- | b0 40, 10 2. | 200mA| - |g00
leo 7 : oo /, /
L

TR 4.7 udeseRuT R TuA B TMA TR 40 KHz musalusns 4

&)
ro



83

xa.

mwmn 5

AqUNan15 98 uAcda | suanus

| .4 .
FNToUTEFIATES TA599 A 166 L Tmune 1S dsngimatsidue: 1ol
g v
2 UsziAuda 1589N190aNUULI9RS W R e dmaneius s nussaua .
& . ¢ & 4 e & ' o
MIUSawnnd 90 1ag 1A 13NAIiAINR WIS TUN9AIUGNTAY UCas42 #
AauAUaIHaNT LUAEWNIUAITAY Line UAzLoad 14 iilundned, niswieuiignéaseu
4 ¢ & » [V . w 1’4
N923NUULYIANATULIES 1089 13U N5 L NUNRIANWASI U WS Tnaazaaniaulsg
nswe s dusdadaad vt asuadiwaiiaadl 40 kaz, diiluarwsiSamedou
ATEaNIULINTTRINES ety daudnuss LduniieBedadn dudafinsan
winnaa 1529729 288 FedEnainfissanruerasd@inde 1w 1aT Emanaene
3 v } 4 ] [)
nRgeiaUsNes FeTasdemidntene 1 Tedda 1 gouadeRn ZeayusnamiEnan
y . . r.2 2 . d oo X
WS udsuuzuTun S HAL IR Tas 99 wlidtuiy  Wadatypwadgn (ieduiunis
o ar » vug
55uun Tutasdgsiadl
* 2 ’ .
1.. unsmWEIag 1w 115 fmanalizun L 8nasiie sdeanii ieanuuuiees uas

nMuRAgUNSIfu I IEe g9 adesauraundn Use LBurdigazen agiuaue

‘ed M ) 1o e v o @ o w4 ¢
ﬁﬂﬂqunﬁmﬂﬂglﬂﬂﬂuqqﬁ Tae L N 1LE INEIAINUNIY ﬂUﬂ?anUi3Q"“uqﬂﬂuﬂSTQﬂﬂ

4
-1

2 o (as'vg 2 w 3 U 4 ) :;
PRy UNSANIEAANaIRRENNNIUIA TR KINFENTORIQUNTHI BATUNN
[ » o * o
aunaLan e 9x L1 dunsdiatneiia
] i 4 T
2. thmnaandonlasainde Tunsaanuuumsiaulastitidan  fulfogmn weitiwnagitineiia

Junsiusiaulas s sd e e a1 Taunuinad Isdae WL uazala

e G

] N 2
fiviufi Bias MRafanfINTTE  n1SWUeET Liussasie I nTauuMEAE A e vauiiv 1y
Ussandea: 3 Jafiums wazes 1 L niauuilinn e e Nuaus s uI 9 TR weans
1EuAn uazzeduiy ez ifatlasiuntrivzasaia tuanse e wiigeansuae

] [ 4
Aaiie Wguitdiunle uashia ks nauw e



» P '™ - B ¥ o w -1
3. WNNAINITAANUULNAILUUATINTS LW L2095 Twaaid TR 199 Wi TUnaexnn il
WSO ue i 1w 150 Tad iwszesfiigwn i Saanngunssiann uszdgmai5ag

‘o ug [y 4 [V ] 2
AUINTDIAUNTAN THQRAUTAY LBWIZAINIUN Y UREATINUUSEY  uauaniiIUsIRNNSn
® t 124 []

uiilgn 19 Tan s LR R Tun S Wiin 1duiilufi 100,150 w3a 300 KHz
: Vo ot o z
#6198 ucssaz Ao TR S500KHz  uan3INTUaT9ILHat 1Ia
g nsszuneawdaurasgUnssingg FedhTzunamutaviiindruna g uasiiognn

frnmsunay RFIZEMI fiusaanananudanlad uaz inn11as3ad W

4. TUNTEANKUUNATYHUAADWLIAS LADS GadaansuuIsna L IuTRuans sua Lida 1 fia s
(Discontinuous mode) tHasan i{luTwuaiiifiansgy Fuwieawdouiign s
IRNTEINISS SN 1ian 1St Trnans sussia 1 #1849 (Cont inuous mode)

{299 SN g TugUnsaians e

84



NAIANLITIN



Leap(RMS)

Ie

1.5

0.5

i lireuiaiined (% Tnan)

~
R
%‘\
\ \
o — — B
\ \\‘:.\ Rsf = 50Q-W
: Ry = 150Q-W
R, = 5000-W
25 50 75

100



L.ap(peak)

I

/A
/,;/

S R, = 50 Q-W_|
1
T R, = 150 Q-W|
[ R, = 500 Q-W
25 50 75 100

dnnae rauainel (Y Inas)



L e W . W -
- . ———— -, A
19 -
9858 22.2()
775¢ | a 11.3(M) -
~ = Q
o xR
oo _L j- ———— 1 l:\ ,, ’
! 8t 8 2 .[ 5
! 8 g < g | }
| N = ! |
| - "y =) ve .
ﬁl ] ?\3 L/ N x4
| ] o [ ' .
o
[ 12 (N}
. 1 ¢DP)
5(0)
3 | 5151505 |31@ LTEQ || N\ s0.8e)
26.2 (F) - 2226 .
. 18
g
®
% B
N C A N
~ 1S o )| = Py
xt [ ~ E‘:; g
® g q @ di[
Ny 2 =
b
£° A N Q. b ~
1 S “— '
170X
—_ . |
NAME SRR EPRAT || v |JEI-28  (YW-038)
z % YIH-HWA ENTERPRISE COL.LTD. MATERIAL & & PHENOLIC T373
ADDRESS (st ) PRIGZEFOE 2 S 1 s;.xu; LNIT TOLERANCE
PHONE o) 02)248-3366 (1D | |- — /1 o n/m
CL RECOGNITION | | PIN MATERIAL DATE
FAX CRA (02)240-6919 CP WIRE
&




MOTOROLA
TECHNICAL DATA

SEMICONDUCTOR §

1N4933 -
thru
1N4937

. FAST RECOVERY
RECTIFIERS
AXIAL-LEAD, FAST-RECOVERY RECTIFIERS 50600 VOLTS
‘1 AMPERE
. . . designed for special applications such as dc¢ power supplies,
inverters, converters, uitrasonic systems, choppers, low RF interfer-
ence and free wheeling dicdes. A complete line of fast recovery
rectifiers having typical recovery time of 150 nanoseconds providing
high efficiency at frequencies to 250 kHz. @®
——l L— B8
|
xk "P
. Designer’s Data for “Worst Case” Conditions ! A
The Designers Data Sheet permits the design of most circuits entirely from the
information presented. Limit curves — rep. devica char boundaries — L
are given to facilitate “worst case’* design.
K
*MAXIMUM RATINGS
Rating Symbol | 1N4933 | 1N4934 | 1N4935 | 1N4936 | 1N4937 | Unit
Peak Repenitive Reverse Voltage VRAM 50 100 200 400 600 Vol NOTES:
Working Peak Reversa Voltage Vawm 1. ALL RULES AND NOTES ASSOCIATED WITH SEDEC
DC Blocking Valtage c_Vm 0041 QUTUNE SHALL APPLY.
Nonrepetitive Peak Reverse Voltage vasm 7% 150 250 450 650 Vol 2. POLARITY DENOTED 8Y CATHODE BAND.
RMS Aevarse Voltage vVaiamsy| 38 70 140 280 420 | Vons 3 LEAD DIAMETER NOT CONTROLLED WITHIN “F~
Avarage Regtifiad Forward Currant o 1.0 Amp OIMENSION.
[Singte phase, resstive lgad,
Ta = 75°C) MILLIMETERS
Nonrepstitive Peak Surge Current [33Y] 30 Amps )’—D:l— HJ;J’
{Surge applied at vated load 8 Ln
canditians) 2 ‘75
Qparating Junction Temperature Aange Ty - -651t0 150 ———— o%c X 0%
Storage Temperature Rangs Tag -+ @510 +175 - oc 5
o ™ CASE 59-04
THERMAL CHARACTERISTICS PLASTIC
Charscteristic Symbol Max Unit
Thermal Renstance, Junchen to Ambient ’ Raja 65 oScrw
{Tymcal Printed Ciscuit-Board Mounting)
*ELECTRICAL CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
*instantaneous Forward Valtage VE - 1.0 1.2 Volts
lig = 3.14 Amp, T = 150°C} MECHANICAL CHARACTERISTICS
Forward Voltage Ve - 10 1.2 Valts
g = 1.0 Amp, T = 25%C)
*Reverse Currant (Rated dé Voltagel T = 25°C ™ - 1.0 5.0 A CASE: Transter Molded Plastic
Ta = 100%C = S0 100 FINISH: External leads are readily solderable
*REVERSE RECOVERY CHARACTERISTICS POLARITY: Cathode indicated by
Charscteristic Symbol Min Typ Unit polarity band
Reverse Recovery Tima WEIGHT: 0.4 Gram (approximately)
{Ig = 1.0 Amp to Vg = 30 Vde) {(Figure 21) ter - 150 200 ns
figm = 18 Amp, di/dt = 10A/us (Figure 22) - 178 300
Reverse Recavery Current IRM(IREC) - 1.0 20 Amp
g = 1.0 Amp to Vg = 30 Vde! (Figure 21}
*Indicates JEDEC Registerad Dats
i




1N4933 thru 1N4937
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1N4933 thru 1N4937

IF(AV). AVERAGE FORWARD

IF{AV). AVERAGE FORWARD CURRENT (AMP)

1F{AV). AVERAGE FORWARD CURRENT (AMP)

CURRENT {AMP}

MAXIMUM CURRENT RATINGS

SINE WAVE INPUT

FIGURE 6 — EFFECT OF LEAD LENGTHS,
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1N4933 thru 1N4937

FIGURE 12 — THERMAL RESPONSE

PIGURE 13 — THERMAL RESISTANCE

To datermis imum function
the fallowing procedure it recommunded:
The temperaturs of the casa should be messured using a thermocoupie glaced
On tha cas at the 1emperature reference point (see Note 3). The thermal mass
canaected 10 the cagm is normaily large encugh so that it will not sigaificantly
respand to heat surges generated in the dicde as a remsll of pulsed cperation once
Aeady-staie conditionsare achisved, Using the measured valu ol T, the junction
temperature may be datermined by: . :
Ti=TgeaTyg
where & T¢ it the increass in junction tamperzture sbove the case femperature,
1t may be dstermined by:
ATyg =Ppk *Rgac {0 +(1- O} - ety + 1) +ritgh — elta}]
where

of the diode in 4 given situation,

«lt) = normalized valus of transient therms) rasistents st time, t, from Figure
3ie:
¢ {t1 » 19} = normalized value of wanvient thermal resistance 2t time tq 1.

1.0 80 F—R

= 07

2 9 . T0l—— AQTH LEADSTO HEAT SINK,

37 LEAD LENGTH = 178" L w EQUAL LENGTH L~

e . 2 g 80 | P
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@y (SEENOTE ! xu- .
2z u o= 3 24— 7 ’A
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=500 - = |~ TvPicaL
=4 z W ayl— ‘ e 4
TE005 ZE. / 7

2 2,
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¥ 0.02 y 1 / .

I

0.0y o
0050y 0204 1.0 2040 10 20 40 100 200400 10002000 5000 0 s 4 8 2 &8 s -8
. TIME fma) LEAD LENGTH (INCHES)
NOTE 1 NOTE 2
Fok Fok Data shown f i juncti i
- or thermal resistanca junction-10-embient (8 34) for the
3&?3&5 Eﬂ lﬁ’;‘uk ofan / MMAuntings thown is to ba used es typical guidetine valuss (or preliminary
e equivelent square powet pults. ®niweering or in case the tia point temperature cannot be ceasured.
f—p— ] TYPICAL VALUES FOR 8,5 IN STILL AIR

LEAD LENGTH, 1 N}
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e |12 [ e ] o7 {ocm
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MOUNTING METHOD 3

MOUNTING METHOD 1
[ R
e

- KTl o
MOUNTING METHOD 2 [t -
EE R
Plang

f.C. Board with
1-1/2* x 1.1/2" capper surface

&)

Vector pin mounting Board Ground

FIGURE 14 - THERMAL CIRCUIT MODpEL
(For Heat Conduction Through The Luadg) . B

S

TAK——

Use of the above model permits junction to lesd therma! rasistancs tor sny
mounting configuration to be found. For a given total lead length, lowest values
occur when one side of the rectifier is brought as cioss s possible to the heat
sink, Termsin the moda! signify: °

- Ta = Amb®uy Tempersture Rgg = Thermal Retistancy, Heat Sink to Ambient
-+ T Lead Tomparature Ry~ Thermat Resixtance, Lead to Heat Sink
-Te = Case Yomperatyre © Mgy = Thermat Resistance, Junction to Cass
_T1= dunction Temperatura  Pry = Power Dissipation -
(SUbSCTipRE A gnq K refer to snade and cathode sides respactively )
Values f0r thermal resistance components are:
Rov = UZCrw/iN, Typically and 128°CAN/IN Maximum
+ Rgy % 18°CAW Typically and 30°C/W Maximum
~The MaXimyem lead temperature may be calculated as follows:
TL* 1809~ aT
STJL AN be calcutated a3 shown in NOTE 1 or it may be approximated
. foltows: o - .
©ATIL S My 1 @ PR Pe may be forr tor 3i ion from
Figura 300 '\vv;l-xLFigura 4 tor quarewave operatian,
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1N4933 thru 1N4937

FIGURE 15 — FORWARD RECOVERY
TIME '

TYPICAL DYNAMIC CHARACTERISTICS

e

FIGURE 16 — JUNCTION CAPACITANCE
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1N4933 thru 1N4937

FIGURE 21 — JEDEC REVERSE RECOVERY CIRCUIT

R1
u

RY = 50 Ohy n di/dt ADJUST

- me
R2 =250 Ohms
01 = IN4723
02 = 1N4G01

120 VAC .
03 = IN4934
SCA1 = MCR729-10 60 Hz 7% ) {ipk) ADJUST ouT !
C1=051050ufF
€2 ~ 4000 uF
L1 =1.0-27uH 02
Tl = Variac Adpusts 1px) and du/dt A>‘l_ a<omsa
T2=1:8 <025
T3 = 1:1 {to trgger circuit) Tjﬁfm L <001 gH .
v AAN [
T 2 a4
0SCILLOSCOPE i i CURRENT
VIEWING
RESISTOR

NOTE 3

Reverse recovery time is the period which elapses from the
time that the current, thru a previously forward biased rectifier
diode, passes thru zero going negatively until the reverse current
recovers to a point which is less than 10% peak reverse current.

Reverse recovery time is a direct fuaction of the forward
current prior 1o the application of reverse voltage.

For any given rectifier, recovery time is very cgircuit depend-
ent. Typicat and maximum recovery time of all Motorola fast
recovery power rectifiers are rated under a fixed set of conditions
using Ig = 1.0 A, Vg = 30 V. In order to cover all circuit

conditions, curves are given for typical recovered stored charge v

versus commutation di/dt for various leveis of forward current

'Fm

'aM(REC)

From stored charge curves versus di/dt, recovery time (t.e)

and peek reverse recovery cuerent (IRM(REC)} can be closely

angofor junction temperatures of 26°C, 75°C, 100°C, and appr using the following formulas:
150°C.
To use these curves, it is necessary to know.the forward Qg 12
current level just before commutation, the circuit commutation trr = 1.1 x dildt ~
di/dt, and the operating junction temperature. The reverse re-
covery test current waveform for all Motorola fast recavery: N - T 1/2
rectifiers is shown. - IRM(REC) = 1:4_1 x [QR » dlldl]
FIGURE 22 — TYPICAL
REVERSE LEAKAGE
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g 102 s
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MOTOROLA #UR105 MUR150
B4 SEMICONDUCTOR MUR110 MUR160 |;
TECHNICAL DATA MUR115 MUR170
MUR120 MUR180
. Pl . MUR130 MUR190
MUR140 AUR1100

SWITCHMODE POWER RECTIFIERS ULTRAFAST
. . <! RECTIFIERS
... designed for use in switching power suppiies, inverters and
as free wheeling diodes, these state-of-the-art devices have the 1.0 AMPERE
following features: 50-1000 VOLTS

® Ultrafast 25, 50 and 75 Nanosecond Recovery Times
o 175°C Operating Junction Temperature

& Low Forward Voltage

e Low Leakage Current
®
[

High Temperature Glass Passivated Junction

Reverse Voltage to 1000 Voits R /

CASE 59-04
PLASTIC
MAXIMUM RATINGS
MUR
Reting Symbol {105 | 110 | 115} 120 | 130 ) 140 { 150 | 160 } 170} 180 | 180 ]1100 Unit
Peak Repetitive Reverse Voitage VRARM | 50 | 100 | 150§ 200 { 300 { 400 | 500 | 600 | 700 | 80O | 900 |1000| Voits
Working Peak Reverse Voltage VAWM
DC Blocking Voltage VR
Average Rectified Forward Current (Square Wave IF(AV) 1.0@ Ta = 1.0@ Tp = 120°C 1.0%@ Ta = 95°C | Amps
Mounting Method #3 Per Note 1) 130°C
Nonrepetitive Peak Surge Current IFSM 35 Amps
{Surge applied at rated load conditions, haifwave,
single phese, 60 Hz)
Operating Junction Temperature and Ts Tsg -65t0 +175 c
Storage Temperaiure
THERMAL CHARACTERISTICS )
ﬁﬁaximum Thermal Resistance, Junction to Ambienq RgJA J See Note 1 Jr“C«W l
ELECTRICAL CHARACTERISTICS !
Maximum Instantaneous Forward Voltage {1) VE Volts
lip= 1.0 Amp, Tj=150°C) 0.710 1.05 1.50
lip=1.0 Amp, T)=25°C) . 0.875 1.25 1.75 |
Maximum Instantaneous Reverse Current {1} iR uA
{Rated dc Voitage, T j= 150°C) 50 180 600
(Rated dc Voltage, T ) =25°C) ~ 2.0 5.0 10
Maximum Reverse Recovery Time t,,- ns
{lg=1.0 Amp, difdt=50 Amp/us) 35 5 100
{lp=0.5 Amp, ig=1.0 Amp, Irgc =0.25 A} 25 50 75
Maximum Forward Recovery Time tr 25 S0 75 ns
{F=1.0 A, di/dt = 100 A/ps, Iggc to 1.0 V)
{1)Pulse Test: Pulse Width = 300 us, Duty Cycle <2.0%
3-244




MUR105 Series

MUR105, 110 AND 115

FIGURE 1 — TYPICAL FORWARD VOLTAGE

FIGURE 2 — TYPICAL REVERSE CURRENT®
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MUR105 Series

MUR120, 130, 140, 150, 160

FIGURE 8 — TYPICAL FORWARD VOLTAGE
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FAGURE 7 — TYPICAL REVERSE CURRENT”

FIGURE 10 — TYPICAL CAPACITANCE
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MUR1

05 Series

FIGURE 11 — TYPICAL FORWARD VOLTAGE
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FIGURE 12 — TYPICAL REVERSE CURRENT*
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MUR105 Series

NOTE 1 — AMBIENT MOUNTING DATA

MECHANICAL CHARACTERISTICS
Data shown for thermal resistance junction-to- Case: Transfer Molded Plastic
ambient (Rg)A) for the mountings shown is to be used « Finish: External Leads are Plated, Leads are
as typical guideline values for preliminary engineering readily Solderable
or in case the tie point temperature cannot be measured. Polarity: indicated by Cathcde Band

Weight: 1.1 Grams {Approximately)
» ) Maximum Lead Temperature for Soldering
TYPICAL VALUES FOR Ryyp IN STILL AR Purposes: 240°C, 1/8° from case for 10

MOUNTING LEAD LENGTH, L seconds at 5.0 Ibs. tension.
METHOO 18 | 1/4 | 172 |UNITS
1 52 65 72 | ‘CW
2 Rasa| 67 80 87 | ow OUTLINE DIMENSIONS
3 50 CW

iy

A L MOUNTING METHOD 1 l

L

r—bg*-—i J

MOUNTING METHOD 2

. f K -1
il
. AN ) 3
Vector Pin Mounting ‘:j
NOTES:
1. ALL RULES AND NOTES ASSOCIATED WITH JEDEC E
DO-41 GUTLINE SHALL APPLY, ;:
2. POLARITY DENQTED BY CATHODE BAND. _;
MOUNTING METHOD 3 3. LEAD DIAMETER NOT CONTROLLED WITHIN “F* :G"
DIMENSION. 3
L=38 B
(.5 ]
: T A . B
8 K
= [ =
Board Ground « e
Plane J:
P.C. Board with l =
1-1/2" x 1-1/2° Copper Surface i 'A-
| 4
B
=4

R

PR

i
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CS-2842A/CS-3842A
CS-2843A/CS-3843A

S3IY3AS VEVYBE/VZYBE-SO

DESCRIPTION

The CS-3842A provides all the necessary features to implement off-line
fixed frequency current-mode control with a minimum number of external
components.

The CS-3842A family incorporates a new precision temperature-
controlled oscillator with an internally trimmed discharge current to
minimize variations in frequency. A precision duty-cycle clamp eliminates
any need for an external osciltator when at, or near, a 50% duty-cycle
condition. Duty-cycles greater than 50% are also possible. Special logic
ensures that Vref is stabilized before the output stage is enabled. lon-
implant resistors provide tighter control of under-voltage iockout..
Other features include low start-up current, pulse-by-pulse current
limiting, and a high-current totem pole output for driving capacitive loads,
such as the gate of power MOSFET. The output is low in the off state,
consistent with N-channel devices.
The CS-3842A series of current-mode control ICs are available in 14-
pin and 16-pin “SO" package for surface mount applications as well
as 8 pin POIP and 8 pin CDIP:

ORDERING INFORMATION
PART NO. |0°Cn|-25° lo

. —Toth[5 w
PCinl250 bl pacase paaTho. |90 pacace
£S-3842AN ‘ 8LP DIP €5-3843AN * §LP DIP
£5-3842A0 * 14180 C§-3343A0 * 141 SO
CS-3842A0W * 161 SO WIDE £S-3843A0W : 16L SO WIDE
(S-2842A) ‘ 8LC oIP £S-2843A) ‘. 8LC DIP
£S-2842AN M 8LP 01P CS-2843AN * aLP DIP
CS-2842A0W ‘ 16L SO WIDE £5-2843A0W * 16t SO WIDE
BLOCK DIAGRAM
e G UNDEAVOL7AGE
’1:‘_“ v LOCK.OUT CIRCIHT
3 -
GROUND bt T [Recenene

16V18 30

s
Arcr @——v—i OSCiLLATOR %

oureur
veg R
IROA

ER
AMPUFIER CURRENT
» ) SENSNG
com ( ) . COMPaRar:a
CURRENT 3
SENSING

1 1INOICATES CS-28414738438

FEATURES:
o Optimized for off-line control

® Internally trimmed
temperature compensated
oscillator

& Maximum duty-c¢ycle clamp

¢ Vref stabilized before output
stage is enabled

e Low start-up current

® Pulse-by-pulse current
limiting’

e |mproved U/V lockout

e Double pulse suppression

¢ 1% trimmed bandgap
reference

e High current totem pole
output

PIN CONNECTIONS
DiP/COIP

et

1.

=

E] o

- e - o

e \
Ve
o
Ve
QuT=IT
GNC
aGNT
ne

Cherry Semiconductor Corporation. 2000 South County Trail, East Greenwich, Rhode Istand 02818

Tel: (401)885-3600 Telefax (401)885-5786
4-35
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. ABSOLUTE MAXIMUM RATINGS
Supply Voltage (I.c<30mA) ....... P Self Limiting Output Energy (Capacitive Load) ..........cevue-.. .5ud
Supply Voltage (Low impedence Source) ......... ..30vV Analog Inputs (Pin 2,Pin3)................. -0.3V to Vee
OutputCurrent ... ... coiviiiiiiinenennn.n oo R1A Errar Amp Output Sink Current. . ......oovvennn... 10mA
ELECTRICAL SPECIFICATIONS: Uniess otherwise stated, specifications apply for -26<Ta<85°C
for CS-2842A/2843A, _‘3570°CforC -3842A/3843A. Vcc=15V (Note 1); :
Rr=680Q), Cr=.022uF for triangular mode, Rr=10K, Cy=3.3nf for sawtooth mode (see Fig. 3)
CS-2842A CS-3842A
PARAMETER TEST CONDITIONS CS-2843A CS-3843A UNITS
MIN. [TYP. Jmax. I min. [TYP. [mAX.
Reference Section
Output Voitage Ti=25°C, l;=1mA 495 1500 1505 {490 |500 |S.10 Vv
. Line Regulation 125VinsS25V [ 20 ] 20 mv
ht Load Regulation 1<1,<20mA 8] 25 6| 25 | mv
Ky f Temp, Stability {Note 2) 02 | 0.4 02 | 04 mV/°C
i H Total Output Variation Line, Load, Temp. (Note 2) 4.90 510 |4.82 5.18 vV
L Output Noise Voitage 10Hz<l<10kHz, T;=25°C (Note 2) 50 50 v
' Long Term Stability Ta=125°C, 1000 Hrs. (Note 2) 5 25 S 25 mv
Qutput Short Circuit Ta=25°C -30 {-100 [-180 | -30 -100 |-180 mA
Oscillator Section
Initial Accuracy Sawtooth Mode (see Fig. 3), T,=25°C 47 52 57 47 52 57 KHz
Triangular Mode (see Fig. 3), T;=25°C 47 52 57 44 52 60 kHz
Voltage Stability 125V 525V 0.2 1 0.2 1 %
Temp. Stability Sawtooth Mode TuinSTaSTwax (Note 2) 5 5 %
Triangular Mode TuinSTaSTuax (Note 2) 8 8 %
Ampiitude Ve 4+ peak to peak 1.7 1.7 N
Discharge Current T;=25°C 78 | 83| 88 | 74§ 83 | 9.2 mA
) TrunSTa<Tuax 75 9.0 7.2 94 mA
Error Amp Section
Input Voltage Vo 152.5V 245 1250 |2.55 1242 1250 [258 \
input Bias Current -0.3 -1 -0.3 -2 A
AvoL 2<Vo<4V 65 { 80 65 | 80 d8
Unity Gain Bandwidth {Note 2) 0.7 1 0.7 1 MHz
PSRR 12<VeeS25V 80 | vo 60 | 70 dB
Output Sink Current Ve 2=2.7V. Vein 1=1.1V 2 6 2 -6 mA
Output Source Current ° Ve 222.3V, Ve 125V -0.5 | -08 -0.5 | -0.8 mA
Voyy Righ Vew 2=2.3V, A,=15K to ground 5 6 5 ] v
Vour Low Ve 2=2.7V, Re=15K to Pin 8 0.7 1.1 0.7 1.1 \
Current Sense Section
Gain {Notes 3 & 4) 2.85 3 |3.15 | 2.85 3 1315 VIV
Maximum Input Signal Ve 1=5V (Note 3) 0.9 1 1.1 0.9 1 1.1 \2
PSRR - 125V <25V (Note 3) 70 70 d8
Input Bias Current -2 |1 -10 -2 1-10 _pA
Delay to Qutput T,=25° (Note 2} 150 | 300 150 | 300 ns
) Output Section
. Isimn =20MA 01 | 04 01 1| 04 \
Output Low Leve 3 =200mA 15 | 22 15 | 22 v
. Isounce=20MA 13 1135 13 1135 | - i
|
Output High Level | isounce=200mA 12 1135 12 135 v
Rige Time T;=25°C, C.=1nF {Note 2) 50 | 150 50 | 150 ns
Fall Time Ti=25°C, C.=1nF (Note 2) 50 | 150 50 ] 150 ns
Output Leakage Vee=14V, UVLO Active, Ve =0 +001 | -10 F0.01 | -10 pA
Totai Standby Current
Start-Up Current 0.5 1 8.5 1 MmA
Operaling Supply Current Ve 2=Vein 350V Rr=10K, Cr=3.3nF 11 17 11 17 mA
| Vec Zener Voltage lec=25mA 34 34 v
Notes: 1. Adjust Vec above the atart threshold before sefting at 15V. 3. Parameter measured at trip point of latch with Vs 220.
2. These gl are not 100% tested in production. 4. Gain defined as:
A Ve
AR e [0SV 1<0.8V.
AVems
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AN

,ﬂ,......SpJ
".0 3V to Vee
10mA

,..

a1, see Fig. 3)

S0 UNITS

ELECTRICAL SPECIFICATIONS

CS-2843A
PARAMETER TEST CONDITIONS Cs-28424 Cs-3842A CS-3843A | units
MiIN. | TYP. Imax. | MiN. [ TYP. [Max. [ MIN. | TYP. [MAX.
Under-Voltage Lockout Section -
Start Threshold 15 16 17 | 145 16 | 17.5 7.8 8.4 9.0 \
Min. Operating Voltage After Turn On 9 10 11 8.5 10 | 115 70 | 76 ] 82 )
Iu
ON/OFE COMMAND <15mA
YO REST OF IC
<1mA
CSX843IA + + Vee
8.4V Ton Torr
r8v During Under-Voltage Lock-Qut, the output driver is biased to a
high impedance state, Pin 6 shouid be shunted to ground witha
| I — e ot o o bleeder resistor to prevent output leakage current from activating
the power switch.
Fig. 1

3842A/3843A TIMING DIAGRAM

Rr/Cr /\/\/\/\/\/\/
OSsC.

OSC.
RESET

E/A
OUTPUT

SWITCH
CURRENT

w—/

lout

3842A/3843A
OUTPUT

L L]

1

T

Fig. 2
NOTES ON CS3842A/CS3843A TIMING DIAGRAM

To generate the PWM waveform, the control voltage from the error
amplifier is compared to a current sense signal which represents the peak

output | current. An i in Vi the ind: current
siope to increase, thus reducing the duty cycle. This is an inherent feed-
forward characteristic of current mode contral, since the control voitage
does not have to change during changes of input supply voltage.

When the power supply sees a sudden large output current increase, the
contro! voltage will increase allowing the duty cycle to rnomemanly
increase. Since the duty cycle tends to d the

prevent transformer saturation in some power supplies, the internal
oscillator form provides the { duty cycle clamp as pro-
g d by the of Re/Cr
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Sawtooth Mode

- LARGE Ry (R10K)

Veer | 8 /\/\/ -

h

i

h |

1 1

Y 1
1

| H

1

1 }I

R T ‘” H
INTERNAL CLOCK

Rr/Ce| 4
Triangular Mode
CT SMALL Ry (27000}
Gnd {5 | / \ / \/ -
= %
Fig. 3 L. INTERNAL CLOCK
Oscillator timing capacitor, Cr, is charged by Veer through Ry and state, thus providing a user selected maximum duty cycle clamp.,
discharged by an internal current source, During the discharge Charge and discharge times are determined by -the general
time, the internal clock signal blanks out the output to the LO formulas:
Vyp ——=mm e = Vigs-Vir
=ReCrén {VegrVur
Vr === : Vage-lsRr-Vur|
L— to et 1 —-I FRTCVtﬂ(Vm-l‘RT-Vu» 1'
Assuming typical values for the p: ters in the above lormulas:
Vaer=5.0V, Vuyr=2.7V, Vir=1.0V, ls=8.3mA, then
tc‘*".5534 R\'CT
: 2.3-.0083Rr
I ~RrCrln 4.0-.0033&)

The frequency and maximum duty cycle can be approximately determined from the following graphs

OSCILLATOR FREQUENCY VS, Cr

e
|
t
;-
i

FREQ:
(KH2)
900
800
\n.-eson
700
NI\
- A\
- . \\
200 N,
- AN
- e S
\ .
0008 001 002 003 008 o 2 03 o4 08
Wiy
Fig. 4
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OPEN-LOOP LABORATORY TEST FIXTURE

1K
ERROR AMP
ADJUST

Vee

47K OUTPUT

ADJUST

2N2222 Veg
100K
47K \_E coMp Ve ol

il
lsgm 3 ‘——E Isense ouPUT

- 1 4 [ Ry /Cy GROUND

GROUND
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High peak currents associated with capacitive loads necessitate The transistor and 5K potentiometer are used to sample the
careful grounding techniques. Timing and bypass capacitors oscillator waveform and apply an adjustable ramp to pin 3.
should be connected close to pin 5 in a single point ground.
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APPLICATIONS NOTE

HERMAN NEUFELD

INTRODUCTION

With the introduction of Cherry's new CS-3842A PWM IC,
current-mode is possible for power supplies of a wide range of
output power levels. it's low cost makes the CS-3842A par-
ticularly attractive in low power DCto DC converter applications.

- e
:
4
4%

But because this IC can provide a high output current (1A peak, 2
200mA average) it is also capable of driving iarge power +
MOSFETS which in turn can switch high amounts of power,

CURRENT-MODE VS. VOLTAGE-MODE CONTROL

In a switching power supply the output voltage is controlled by
varying the conduction duty cycle of the power switch(es).Trad-
itionally duty cycie control was done by comparing the amplified
difference of the output voitage feedback signal and a fixed
stable reference to a sawtooth waveform derived from an
oscillator. This constitutes the basic voltage mode control
scheme. It was later improved by allowing a sample of the input
voltage to vary the siope of the sawtooth waveform. This
feedforward scheme provides excellent line regulation in most
of the popular circuit topologies. However, the task of com-
pensating voltage mode converters has not been simple because
of the resonant peak and 40dB/decade rolloff associated with
the output LC filter.

In current mode control the control signal obtained from the
error amplifier is compared with a signal representing the peak
inductor current and forms a second loop in the circuit as

shown in Figure 1. The advantages and disadvantages of
current mode control are:

Advantages:

— Instantaneous correction to line voltage variations because
the inductor current slope varies with input voltage.

— Since the peak inductor current is controlled the power

Rr/CrO—crock

supply behaves like a voltage controlled current source i1

and the pole associated with the inductor is eliminated, &

This makes the power supply essentially stable to begin
with.

— Equal current sharing in paralled power stages is possible ' ‘

SeEED

when both share the same control signal and have the
same current sense circuits,

— Dueto the currentlimiting property of current-mode control 3
a current limit amplifier is not necessary. ;

— Current-mode control provides flux balancing in push- pull
circuits.

Disadvantages:

— Slope compensation is required for peak versus average
inductor current error and to compensate for instabilities &
associated with load disturbances in single ended topol-
ogies operating at greater than 50% duty cycle.

The turn-ON current spike caused by the reverse diode.
recovery of the output free wheeling diode may cause
premature shutdown. The circuit can also be susceptible to
noise generated by the power switches.

— The halif bridge topology is prone to a runaway condition
when operated in current-mode control.

s

R

A ST

% el

Wamicnll
._.\mmmt_

7&‘

=

s
3
32
3
4
E
‘
.1
3
15

»

AMEL 20w Gi b A

FIG.1 BASIC CIRCUIT ILLUSTRATING CURRENT - MODE CONTROL
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f the current sense signal is properly filtered noise induced  higher than the turn-on spike thus eliminating premature

i
problems including the turn-ON spike can be avoided. By shutdown. Figure 2A illustrates how the peak current detection

deliberately adding more slope to the current sense signal, or  scheme in current mode control produces a change in the
subtracting it from the control voltage signal, the instablity due  average current when relying on the feedforward property of
to greater than 50% duty cycle operation can be overcome. current-mode to compensate for line voltage variations. If a
slope compensation aiso aids in reducing the uncertaintyatthe  slope equal to one-haif the negative going inductor current
point of trigger in the PWM comparator when shailow current  slopeis added to the current sense signal or subtracted from the
ramps are involved, and also helps the peak current appear  control signal this error is corrected, as shown in Figure™b.

CONTROL SIGNAL

42
£ hal I/.V' i§
I M_S —~ N —

Y2

Ng
/

{a) PEAK VS. AVERAGE CURRENT ERROR (b} I Ay, IS CONSTANT FOR VARYING DUTY CYCLE, (CONSTANT LOAD)

FIGURE 2

CURRENT—MODE CONTROL WITH THE CS-3842A

Figure 3 shows a CS-3842A block diagram containing the basic  voitage source or can be current fed if the current is limited to
functions necessary to implement current-mode control. This  less than 30mA. Itis optimized to be driven off the rectified line
device will operate from 10V to 30V from a low impedance volitage for start-up, requiring typicaily a current of only 0.5mA.

Vee(? - : -+
O UNDERVOLTAGE
LOGK-OUT CIRCUIT

SET/ | 5-v .
RESET |REFE 1 %
- INTERNAL VREF
BIAS 5V

I URRENT

SENSING
COMPARATOR
CURRENT
SENSING Numbers In () Apply To CS 2843A/CS 3843A Only

FIG.3 CS 3842A/3843A BLOCK DIAGRAM
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An auxiliary supply voltage is then normally used when the
device is in operation as shown in Figure 4. When operating
with a supply voitage between 10V and 16V a bootstrap circuit
which provides more than 16V is required for overcoming the
device's under-voitage lockout circuit turn-ON threshold. The
wide hysteresis band (6V) is provided to accommodate variations

in the input voltage to the CS-3842A.

with the exception that it will turn ON at 8.4V and turn OFF
7.9V. ;

[ ]
3
1 Vout
T ¢
120V vee
AC .
INPUT —— CS 3842A) ot
O L ]
GND B ]
$
FIG.4 COMMON OFF-LINE OPERATION OF CS 3842A

THE OSCILLATOR SECTION

After Vieris stabilized the timing capacitor, C; charges through R,
up to about 2.7V, then discharges down to about 1.1V for every
cycle of the oscillator. Since C; must begin charging from 0 volts
instead of 1.1V on the first cycle, the ON time would be longer
than in subsequent cycles.
This is-objectionable in certain applications so the CS-3842A
latches the output to its low state until the end of the first cycle
(Figure 5). Another feature in this device regarding the oscillator
is that the internal current source which discharges C, is
trimmed to provide an accurate maximum duty cycie clamp
without relying on external timers to synchronize the oscillator.
The timing components can be selected, not only to set the
frequency of the oscillator, but also to set the maximum duty
cycle permitted in the power supply topology used.

i /\/\/
Ly
ov /

FIG.§ THE FIRST PULSE IS BLANKED OUT BECAUSEIT
EXCEEDS THE MAXIMUM DUTY CYCLE CLAMP

Typical waveforms illustrating the CS-3842A in operation are
shown in Figure 6. During the discharge cycle of the R:/C,
waveform it can be seen how the oscillator internally blanks the
outputto fimit the duty cycle, which is selected by the user.When
Vin increases, the siope of the switch current (which actually is
the combination of the inductor current slope referred to the
primary, the transformer magnetizing current, and any slope
compensation) also increases such as to provide instant duty
cycle correction without using the error amplifier's dynamic
range. Next, if a sudden increase in load current occurs the

error amplfier shifts the control line to a higher level in order to'
ailow the inductor to conduct more current Since the rate of;
change of the current on the inductor-is fixed by the voltage
applied, if the peak current does notintersect the control line the'
duty cycle clamp will time out first and prevent the conduction
time from exceeding the maximum ON time. Also, since the,
output voltage drops due to the load increase, the‘down-slopé
of the inductor current decreases as well, allowing the current
pulse to rapidly converge to a steady state value.

Vo
nuo .., o

Ry/Cr

VRER

Tour

38424
UTPUT

LUt

FIG.6 CS 3842 A TYPICAL WAVEFORMS
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APPLYING THE CS-3842A

Combining the high frequency operation of the oscillator with
the high current drive capability of the CS-3842A a 500W,
200KHz power supply was designed for this application. Since
the CS-3842A has only one output it is solely limited to single
ended topologies. A two transistor forward converter was then
chosen for this application. Advantages of this topology are:
First. the voltage rating for the MOSFETs is reduced to one-halt
that of a single transistor forward converter. (400V compared to
800V).

Besides, it is unlikely that an 800V, 10A MOSFET be found, and
still be cost effectivel Second, snubber networks are required
“only for load line shaping of the MOSFETSs. The energy stored in
the leakage inductance is effectively returned to the input via
clamp diodes. Third, the ripple currentrating on the output filter
capacitor is [ess severe than in flyback converters. One notable
disadvantage of this topology is the limit on the maximum duty
cycle which resuits in less efficient transformer utilization. The
complete schematic of the power supply is shown in Figure 7.

| X ~Jgyz L0/
I | . 62 84 ag;ng 121uH
113004:/200v ] D "z
X L = IN47447 S60 W BYY - Pe— m“—(’ A
[ 3 1 ! B b1k 15W 268 -t ' H
oO—G—4 1 IN4744 e C 1008 LK =L=330uF 125V
! ) 2 e 2 L BYva3lico
. -] 100p .
o — f -%’ o—e 3280 Trow —O&oum.
VI ' yav v G0 ,
i - b= 300F 125V
;tc):’ap'ylr ! : H/m
W S sz v
; ' [ |12 e 82 64 ZEYW —O0
! ! INa78a K P 560 958
{ X INA748 Y, 1w Y
1 . P ¢ .
_PK s_o_ 2
IN4DOY  IN4QO4
g Ay I.E 3 IN'4‘744
5K 680 I"" T SV Xinaraz
g g 1 v *n
14 | INova N L
—— Dt A S, | oaT
43K 4 42
10 g
T4 o j T3
T 10K Tam 100 iN?é‘_. 1
HELE I i
FIGURE?7 SCHEMATIC OF 500W, 200KHz POWER SUPPLY
INPUT SECTION

To determine the required capacitance the input power should
be approximately known and this can be done by making an
estimate of the power losses expected in the circuit.

Expected Losses

Schottky diodes: (80A) (.55V) =44W
Power MOSFETSs: Assume 5% of P, =25W
Diodes on +12V output. (two diodes conduct
at any one time: {8V)(4A)(2) =6W
Power Tranformer: =20W
Inductors: (estimate) =10W
Snubbers, control ckt, etc: =20W
Total estimated losses =125W
Expected input Power =625W

Input Capacitance:
Since the AC input voitage is rectified, the capacitors must
deliver energy at twice the line frequency.

Ein= Din . 628
21 (2)(e0) }
The minimum peak voltage expected is 18742 -2 =262V. The

2V accounts for 2 diode drops on the input bridge. If we assume
initially the capacitor valley voltage to be 200V then from

(2)

= 5.21 JOULES (1)

Ein=1% Ceq (Vpi®~Vmin’)
Ceq=364pf
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or C=728uf because the two capacitors are in series. Anticipating
tolerances and going through some iterations to find a com-
mercially available capacitor that would meet the ripple current
requirements two Sprague 1300 uf/200V 36DX series capacitors
were selected. The valley voltage is recalculated using Eqn. (2)
and found to be 229V.The capacitor conduction time is then
determined.

t.= cos' {Vmin/ Vpk)
c 21ff

The instantaneous maximum capacitor charging current is

=1.35 msec (3)

Lchg =Ceq (vpk—vrnin }/te=15.9A
= ka

(4)

Assuming a rectangular shaped charging current pulse, the
RMS vaiue is:

Tchg= Ipk ¥aftc =6.4A {5)
The DC current is
Igc= Ipk (2ft)=2.58A (6)

Since the DC component of the currentis zero in the capacitors,
the RMS value of the charging current becomes

Irms=NIchg® — Ldad =586A

(7)

The discharge current is determined as follows

P;
Tas = T (3 =te) $= g (5 -te)%

- _P' 1
= 20 (dr -t of

Pin 3
=0 (- 240t

Vor L1210t (8) 3
Substituting in Eqn.(8) the known parameters gives lss=2A. Now, H :
the total RMS capacitor current is

Irmsyy = NIrms + Ldis = 6ioa (9)

The manufacturer's maximum RMS current specified at 85C ‘
and 120Hz is 3.15A, butatless than 55°C this value is multipled #
by a factor of 2 or 6.30A. This is still acceptable in most
commercial applications. Keep in mind that a higher value of .
capacitance reduces the charging capacitor duty cycle notonly =
increasing the RMS currentin the capacitors butalso increasing §:
the peak charging current, putting a severe stress on the input “$:8
rectifiers. :
Repeating the above calculations for 50Hz input frequency the ‘i
RMS current comes out to be 5.92A, which is still within the 3
capacitor's specifications. 3
The input bridge rectifier must be chosen so it will be able to
handie the peak capacitor charging current ptus the DC current -3
into the power supply. Surge current limiting during start-up 33
should aiso be provided. '

POWER TRANSFORMER DESIGN

Operating at 200KHz the criteria for core selection is more than
simply determining the core winding window area product.
Core losses and winding losses due to AC resistance increase
with increasing frequency and contribute to a higher temperature
rise in the transformer.To analyze these and other factors in
selecting the core would be beyond the scope of this paper. The
core chosen is a Magnetics Inc. PQ4040, P material. The turns
ratio is given by

. (Vin(min) = 2V7) Dmax

n
Vo + Vi +Vs¢

(10)

where:

Vin imin =the minimum dc voltage above which the
power supply regulates

Vr=the drain to source ON voltage across a MOSFET
at fullload.

Dmax=the maximum duty cycle.

Vo=the output voltage.

Vi=dc resistance voltage drop in the filter choke at FL.
Vi=torward drop across the Schottky diode at FL.

n= (200-6)(.45)
5+.2+6
Note that Vinmn is lower than the input capacitor valley voitage
in order to provide some hold-up time.
The saturation flux density for P material athigh temperature is a
little above 3000 Gauss. To prevent core saturation due to a

=15

sudden load step increase at high line, and to keep the core
losses down, a safe value of 1500G is used. The minimum 3
primary turns for a forward converter is given by

Vin{min} x 10°

Np > ZABI‘IIOX Ag fs

(1)

where
A.= effective core area (cm?)
f,= switching frequency

200x 10°
Np > 2(1500)(2.00( 2 x107)

In order to obtain the right voltages for the number of turns and T
be able to fit the wire effectively in the bobbin the primary uses
30 turns composed of six #24AWG wires in parallel. Thereason “§'§
for using 5 wires in parallel as opposed to a single larger wireis  {}
to reduce the AC resistance in the wires caused by the skin
effect. To minimize the primary leakage inductance a split
primary was used to completely surround the main secondary.
A four turn auxilliary winding of #30AWG was wound on top of
the primary, separated by tape, in order to provide good
coupling of the primary. This is again repeated in the second
primary half and the two auxiliary windings paralleled.

The secondary consists of two turns of two 16-mil copper foil
strips 0.9” wide. And finally the + 12 volt secondary is a split 10
turn winding consisting of two #19 AWG wires. Shields were

=TT
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also placed between the primary and the main secondary to
return any noise coupled by parasitic capacitance in the
windings. The transformer was also designed to provide
adequate line isolation. A summary of the transformer data is as
follows:

Winding Turns
Primary 30

5V secondary 2

+12 secondary 5 each
Auxiliary 4

The auxiliary winding provides power to the CS-3842A once the
IC is in operation. The two zener diodes on the auxiliary supply
circuit clamp the voitage on the reset cycle to a maximum of
27.8V, whichtranslates to (30/4)(27.8V) = 208.5V onthe primary.
To determine the power available at the auxiliary winding the
magnetizing current must be calculated first. This is done by

determining the primary inductance. For the PQ-4040, P
material, the inductance factor, Ac, given is 5020mH/ 1000 turns.
The primary inductance is 5020(30/1000)? =4.5mH. The magne-
tizing current is then

g < Ymin Dmax _ (200)(.45)
’ Lp fs (4.5 x10%) (2x 10%)

On the auxiliary winding, the current is scaled in proportion to
the turns ratio, therefore lau. = (7.5) {100mA) = 750mA. Averaging
this current over one cycle gives a current of lau(1-Dmad)/2 =
200 mA. If the reset voltage is 27.8V during (1-Dmaa), the power
available is about 3.15W.

If the control circuit demands more power than that provided by
the auxiliary winding the reset voltage will start to drop. To
correct this problem a small gap may be placed in the
transformer core. If the energy available is more thatrequired by
the control circuitry a bleeder resistor should be added to
protect the zenor diodes from excessive power dissipation.

= 100mA (12)

OUTPUT FILTER DESIGN
During ton we write a voltage equation around the loop indicated
by the current direction in Figure 8.

Vo =Vo + Ve = AL 13
torr
-VL +
+ +
_ 1
T
Joft
le‘- —-]
0—H =

san /N7

FiG.8 THE QUTPUT FILTER CIRCUIT.

The maximum OFF time is then determined from the minimum
duty cycle.

Demin = Vintmin} Dmax — 194V (0.45) — 023 (14)
intmax) 370V
toft (max) = (1= Dmin) Ts=3.85 psec (15)

If we selectthe inductor currentripple, Al. = 8A then the value of
inductance required is, from equation (13).

L=V foftiman) _ (s6)38x10°%)
AT, 8

The maximum DC current through the inductor is 80A. From this
we determine the LI? requirement.

L I? =(27x10°)(80)2=17.3 mJ

(16}

= 2.7uH

(17)

This value is helpful in selecting the core size. The core selected B
here is a Ferroxcube EC-52-3C8. EC cores are very popular &
because they provide adequate space for large wire sizes :
which are required for low voltage high current applications.
Because the windings are not tatally enclosed by the core better
cooling is possible.

The required inductance factor can be calculated from

2 o
_(BAe)x10™*
LI?

For a flux density of 1500 Gauss:

AL (18

_ [isoa i8]’ xi0*

AL=g = 42mH/1000 TURNS

The ampere-turns required is

10BAq _ lotis00)(1.8)

NI= AL 22 =643 At 19)
dividing by the current the number of turns required is
N=643/80=8T
The gap required is
_ 4T N*A6(I0®) _ 41T (8)2(1.8)(10%)
Res—1 T 27x06  ®

= 536¢cm or .2llin

The core can be gapped by grinding down the center post. You
can select a gapped core like the EC52G-3C8(2X) which has a
180 mil gap and grind itdown to size. Another method would be
to put spacers in the outer posts. Since the length of the gap
must be made proportional to the cross sectional area of the
core where the gapiis, alittle geometry is required to approximate
the area of the outer posts. The following refation can be used to
convert the center post gap required, lg, to the length of an
equivalent gap using spacers, Iy

q =-3643%, 21
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Substituting the value of I; required we obtain I'g=77 mils.
To be able to conduct the full load current two strips of 16 mil by
1 inch copper foil was used.

The following formula can be used to calculate the filter capacitance,

AR Y
8fs AVpp

where V,, is the peak-to-peak voltage ripple desired. For this
application 80mV was chosen. Therefore

{22)

8
Cs—m——————= .
s2xi0°)(0g) oM
The ESR required is:
\ 08
Resn=‘T:p=9—80—= Oma (23)

Six 10 microfarad polypropylene capacitors are used yielding a
combined ESR of 1.5mQ

CURRENT SENSE CALCULATION

The peak current on the primary is the sum of the peak inductor
currents of the secondaries referred to the primary by their turns
ratios plus the magnetizing current.

4.5
5]
Allowing a margin on the current limit use 7.5A. Because this
current would require a 5 watt current sensing resistor to

IPri(ka% +2( ) +,1=72A

develop a 1 volt signal amplitude a current transformer was
used with a turns ratio of 100.

Ics =7.5/100 = 75mA
The required current sense resistor becomes

Res=1/.075 = [3.3n

A low pass filter was used to smooth out high frequency nois¢
coupled to the current sense signal.

CLOSED LOOP DESIGN
The zero associated with the capacitor bank ESR is at a
frequency of

| -
fesa = 21 (1.5 x10®) (60 x 10™) .77 MHz

The two load resistance extremes in the main output are:
Ro(min) = 5V/80A =00625n
Ro(max) = SV/5A =Ia

Note that the voltage feedback loop looks only at the 5V output.
The output capacitor bank and the load resistance form a
moving pole with corner frequencies at

I
f =— 1 -
p{max)= = RommimC 42 KH, (24)

N | -
_ fotmin) -_ZﬁRo(mnC 2.65KHz (25)

The output-to-control signal is expressed as

Vo 4

U
Yo _ A _NNRos | +SResr C
v = Vo RoHr8)=32(

3Res ' 1+#SRoC

) (26

where:
n= primary to second turns ratio
n’ current sense transformer turns ratio.

At maximum load

No . _15(100)(0625) _

Ve | fomo” 3(13.3) = 2.35,742dB
At the minimum load

Vo _153100) (1) _

Ve | fmo 3(13.3) = 376,31.5d8

For good overall stability, the unity gain loop crossover shoulg
be chosen at a frequency less than one-fourth the switching
frequency. Selecting the crossover frequency to be 42KHz the
error ampliflier is required to provide -7.42dB compensation
The compensation network used is shown in Figure 9. Letting
the error amplifier gain cross unity at 2.65KHz good overall gair
bandwith product can be acheived combined with adequate
phase margin. Calculating the corner frequency for the zero we
have.

7.42 = -20 (log 2.65~ log fz)
Solving for f; we get 6.23KHz
To provide -7.42dB the attenuation ratio should be .4256. From

this, Cy becomes 5.9nF and since Ry=10K then R.=4.3K. The
gain vs frequency response curves are shown in Figure 9.
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To provide isolated output voitage feedback to the error
amplifier a smali signaltransformer,T4,is used. This transformer
is switched at 200KHz by using the power transformer's 5V
secondary output to drive a transistor. On the secondary of T4

one diode is used to rectity the output while another diode is
connected in opposite direction so as to cancel the temperature
dependence effect of the forward voltage of the first diode.

OTHER CONSIDERATIONS

When designing high power converters the combined eftect of
high power with high frequency requires a very careful layout.
ldentify ail the high di/dt paths making them short, and keeping
them away from the control circuit.

Bypassing of the input DC bus shouid be done right atthe power
MOSFETSs while low level bypassing should be done at the Vec
input of the CS-3842A. The feedback signals, especially the one
from the voitage feedback, go to the high impedence input of the

* error amplifier and can not be bypassed without aftecting the

amplifier's dynamic performance. The use of a separate low
level ground is also recommended, especially of ground plane
. construction.

When using the CS-3842A to drive inductive loads, as in the
Case of transformer coupled drive circuits, there is a tendency to
drive the output pin below ground, thus interfering with the IC's

operation. To correct this problem a iow power Schottky diode
should be connected from pins 5 to 6 to clamp the output.
Another point to keep in mind is that when the oscillator is used
also as a maximum duty cycle clamp, the noise on the R/C,
should be minimized, again ty careful layout of the board.

Slope compensation is not required in this application because
of less than 50% duty cycle operation and because the filter on
currentsense signal prevents the turn-ON spike from prematurely
tripping the PWM comparator. To be capable of operating
efficiently atlightioads and aiso reduce the ripple currentonthe
output capacitors, the inductor current ripple was made small.
Shallow inductor current ramps also reduce the peak to
average inductor error to a negligible amount.

Figure 10 shows some characteristic waveforms of this power
supply.
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FIGURE 10

(b) Vos(TOP), Io(BOT) (.5A/div) LOW LOAD

(c) Vos(TOP), lo (BOT) (2A/div) HIGH LOAD

MAGNETICS
TI: Core: Magnetics Inc. P-44040-UG
Pri: 30T 6X #24AWG split around main
secondary.
Aux: 4T #30AWG in parallel

Sec (5V): 2T 2X .016 X .9 Cu. foil
Sec (+12V): 10T C.T. 2 X #19

T4: Core: Ferroxcube 768XTI88-3E2A
Pri: 8T #27
Sec: 8T #27
Ter: 4T #27

Li:  Core: Ferroxcube EC52-3C8

Winding: 8T 2X .016 X 1 Cu. foil
77 mil gap on all three posts

T2: Core: Ferroxcube 846XT250-3C8
Pri: 16T #22 L2: Core: Ferroxcube 2616PA250-387
Secondaries: 14T #22 Winding: 22T 5X (2 #27 in parallel)
T3: Core: Ferroxcube 768XT188-3E2A
Pri: IT
Sec: 100T, #32
REFERENCES

B. Holland, “Modeling, Analysis and Compensation of the
Current Mode Converter” Proceedings of Powercon 11, Paper
1-2, 1984

C. Deisch “Simple Switching Control Method Changes Power
Converter Into a Current Source” PESC '78 Record (IEEE
Publication 78CH1337-AES), pp 300-306.
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\@HARRIS  RFP4N10(

L‘l}

~High Voltage N-Channel Enhancement-M s

August 1991 T - - Power Field-Effect Translsf )
Features Package . .
* 4.3A, 1000V - Trg‘xgv“
* ros(on) = 3-50Q '
* UIS SOA Rating Curve (Single Pulss) ?
BRAIN SOURCE 3
~-550 .} e 3
 ~-550C to +1500C Operating Temperature {FLANGE) O F=———— DRAN é
I_,. !__:5 GATE B
Description - 2
T
The RFP4N100 is an n-channel enhancement mode 3
. sincon—.gata power fleld effect transistor. it is designed for T inal Di : 1
use in applications such as switching regulators, switching ermina lagram x
converters, motor drivers, relay drivers, and drivers for high N-CHANNEL ENHANCEMENT MOOE
power bipolar switching transistors requiring high speed
and low gate-drive power. This type can be operated D
directly from an integrated circuit.
The RFP4N100 is supphed in the JEDEC TQ-220AB
plastic package. ..
W
N b
s v
Absolute Maximum Ratings (Tg = 25°0C), Unless Otherwise Specified -
Orain-Saurce Voltage, VPSS - e« v .- - vevseenaes eeesenerteseieiseesasaeereaneniean cecredsiaananes
Orain-Gawe Voitage, (Rgg = 1MA), VOGR -+ +++ -+ reass ceveifepen ves .
Gate-Sourca Volage,VGS <« ceveverrrecererneteenrassensrarseessoreecsssssssssscsnons ceeeresentiansenaes cerectenenaene
Drain Current i
RMS Continuous, Ipp ...conveenrnnnn eeerersenans e tesecauseritaretrcatetoannnssannns veseerisensad eeserecretasarcancann
Pulsed, IpMe.ogeecanreiaceeans testerecasesaatsisane H
Single Pulsa Avalanche Rating, Refer to UIS SOA Curve ... ?
Fower Dissipation, Pp: 3
TGP +250C 1uuraiuerirnreeunrnrnareransannrorssoraratnies Creeeneens eeraeeaeas creeeiaes crereenranes eeranns ... 1808
Derate ADOVB TG = +250C .\ iuiiiniaeatitiaeieninseestinieeaetitieaisiastarsirnennnien Ceeeereranesserreanas 0.83W/o!
Operating and Storage Junction
Tomperature Range, T, TGTG o e ceveresecrtncrnsnsoeriostasreestteisoroncessasasasaraonssaaoses Ceeieniceseaees -551t0 +150%

TI Stemmmrma Berene 10, handling procdures should ba fallowed, File Number__ 245



- ' Specifications RFP4N100 -

Electrical Characteristics (Tg = 25°C)\Unless Otherwise Specified

S\ e uMITS
I CHARACTE - SYWBOL TESTCONDITIONS ~..| MIN | MAX. | UNMTS.
D I}. :!“5 Saly e B., Cg byt e Vdﬁﬁéw .~ sav..- . !D‘MMVGSGW 1@ - v
. GateThreshoid Voltage. =i . .| 'VaSmHN | VGs=VDS.Ip=0.25mA " 20 | a0 v
Zero Gale Voitage Draln Current loss \ | Vagg=av - pA
R AL “[ vpg=1000v _ Tg=2sC - | 280 WA
Vps = 80QV To = 160°C - 1000 [17.3
Gate-Source Leakage Current lass | vgg==20v - +500- | nA
OnReststance - : | mosion) Ip = 2.5A,Vgg = 10V - 35 n
Forward Transconduciance N ots Ip =2.5A,Vpg =100V . - 35 - S
Turn-On Delay Tims - H(ON) Vpp = 500V, 1= 39A - 30 ns
Rise Time t Rg =910 - 50 ns
Turn-Off Delay Time H{OFF) Rp =1200 - 170, ns
Fall Time % See Figure 14 - 50 ns
Total Gate Charge . Qq Ip = 3.9A, Vpg = 800V, Vgg = 10V - - 120 nC
Thermal Resistance Junction to Case Rayc . - 0.83 ocw
Thermal Resistance, Junction to Ambient Rgua - 30 ocW

Source-Drain Diode Ratings and Characteristics

. uMITS
CHARACTERISTICS SYMB8OL TEST CONDITIONS MIN MAX. UNITS

Forward Voltage Vsp Isp = 43A - 18 v

Reverse Recovery Time trr g = 3.9A, di/dT = 100 A/us - 1000 ns

: - Vde=7V
10 Putse Duralion=250us, Outy Cycle=2r, le=25°C
=T -———r—”—L
Sf Vge=6V
’
2
oL
= «
kol F 3
£ & (
a VQE-SV &
= - = . /
Q - ) o
= 4 - - = 2
g < &
Q g . §
. !
H
°u
7 Yga=dV - &
% w  am ‘ x0 a0 S0 % 2 4 8 8
- DRAIN~TG-SOURCE VOLTRSE - ¥ . . GATETO-SOURCE vOLTAGE - ¥

FIGURE 1. TYPICAL OUTPUT CHARACTERISTICS FIGURE 2. TYPICAL TRANSFER CHARACTERISTICS
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Material.Charactéristic(s MBS

1e

B Standard Characteristics of Mn-Zn Materials Mn-Zn7 x5 A M EEHBiEHE

S R

Materiais uiac tand/uiac apiac Bms He . Te P d Page
MBS . okHe 10KHz we~sge | 1AM (A/m) “c) (Q-m) (kg /)

22 10000 .5%1075 1 0. %1078/ 370 4.0 120 0.024 4.9%10° 3
2E1 7000 1.8% 1075 | -0.8x107%/C 415 8.0 150 0.012 4.9%10° 3
2G1 7000 0.54% 1075 } 0.41x%107%/C 410 6.0 135 0.02 4,8x10°
2G3 6000 0.16%107% | 0.28x107¢/C 430 6.7 145 0.2 4.9x10°
2F1 5300 0.2%1075 | L.0x107%/C 370 7.2 120 0.13 4.8%x10° 4
1DIC 4000 0.1x107% | o.2x107%/C 410 8.0 140 0.1 4.9%10°
2E4 4000 0:15X107% | -0.5%107%/°C 450 1.9 180 0.1 4.8 10°
2F8 3300 0.07%107% | 2.65x107%/C 470 1.9 >200 2.1 4.8%10° 5
203 3000 0.3%107% {~0.4x1078/°C 450 1.9 160 0.9 4.9%x10°
2E6 3000 0.1%107% | -0.5%1075/¢C 490 1.9 >200 0.23 4.9%x10° 4
2E1 2400 0.15x107% | 1.25%107%/°C . 490 1.9 190 3 4.8x10°
1F8 2200 0.1x107% | 6:3x107%/C 490 9.5 >200 8 4.8%10° 5
2E8C 2000 0.16x107° 7.s;|o"°/°c 510 14.3 >230 0.37 4.8x10°
2C3 2000 0.6x107% | 3.0x107%/C 30 5.9 1o 1.3 4,9%10°
M5 800 0(;3;(;1"135 0.4%107%/'C 490 22.0 >200 2.3 4.8x10° .

B Standard Characteristics of Ni-Zn Materials(1) Ni-Zn7 = 5 4 b E#ER ZT4EM0)

Materials piac tand/uiac apiéc Bms . He. Te p
HA% (MHz) 20C~E0'C (mT) (A/m) (A/m) c) (@-m)
AT 2000 0.9%1078 0.4 28%107%/C 280 1200 12 100 i
1A8 1500 0.52% 0% 0.05 5x107%/C 300 800 18 120 10°
A6 1400 0.78% 1078 0.l 3xig~8/c 300 1200 15 10 >108
K 1100 5% 10°% 0.1 5% 1078/C - 370 1500 29 > 150 10
3A4 800 1.8x1078 0.1 15x107%/C 350 1200 16 130 > 108
A 600 1.5%107% 0.2 3%107%/°C 300 800 40 120 >10°

. K 600 §x 1078 .1 ~-~I0><IO“/'C 450 4000 40 >200 1ot
sA 450 4.3%10"° 0.5 12%107%/'C 300 1200 40 180 > 1g°
4D4 400 23<10'5 0.5 12%1078/°C 310 1200 80 160 > 108
4D8 370 4.6%107° | 3x107éc 210 1500 120 120 > 108
4B4 300 2.5%107° 0.5 26%107%/°C 325 1200 40 190 >108
Di2A 260 7.1%107% 0.5 40%107%/C 370 1200 80 240 >10®
4C 250 4x107% 0.5 20x 1078/C 360 1200 40 180 >i0®
5K 250 10%107° 0.1 10%1078/°C 430 12060 80 >250 10t .
58 140 7.3%107% [ 20%107%/C 300 1200 250 >250 >0
§D2 60 ox 1073 10 30% 1078/°C s NY L T Y N M Y[
§B2 30 32x 1073 20 0% 1078/C 350 12000 520 >250 >108
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El Type Cores
HOrdering Code SBDIBE L ( T ]
El-16 2E6 | I e el A
‘ T_l: Uen 'tn(A) Ma—trrial £ !
- R W 8 ¢
" BMaterials F4A#ME 2E1, 2E4, 2E6, 2E7, 2F1, 2F6, 2F8
. BIDimensions and Effective Parameter ~H&ERUBODENEH
3 Cores Dimensions(mm)~Hi% Effective Parameter H-UCNEMEH Bobbin
;4 jick ) A B ] D E F [ Ci{mm-')|Ae{mm?}| £ e(mm) |{Ve(mm?) |Aw(mm2)| Available
4 [E0 B3 |6.6 0.2 | S3Ta [ 7.7703 [ 2.420.2 | 4.2¢0.1 | 1.0°57 | 1.59 (1.0 | 17.5 | 192.4| 11.4
_f | EM10.2X5C 10.2%0.2 (887670, | 5.0%3, | 7.8%0.2 {2.420.i5 |6.45%0.2 | I. o*“ 1.94 11,3 | 21.9 247. | 17.4
1 lez.s il ]9.120.35 | s.0%0.2 | 92702 | 2.5*%) |s.0#0.15 | 1.6%0.45] 1.36 157 | 2.4 336.9 | 17.0 10P
7 {enr3 13.0£0.3 [ 12.0£0.35{ 6.3%5, [10.220.2 | 2.8%0) | 9.2¢0.2 {1.4t0.05 | 1.77 17.1 30.2 517.3 | 34.3
~4 [Er13/6.7/6.5 |13.6£0.3 {6.720.25 | 6.5+0.2 [ 9.8£0.3 |3.820.15 | 4.0'%? |[1.120.15| 0.96 19.4 | 18.5 362.0 [ 12.3
b (EM4C 13.8%0,2 [ 11.7£0.4 | 2.750:) | 9.420.2 } 4.820) | 7.003% | 2.3x0.2| 2.16 12.1 | 26.1 315.3 | 16.6
B 30 16.020.3 | 14.3x0.4 | 5.0%%, Di2.0+0.3 | 4.223, [r0.2793 [2.05x0.2 ] 1.78 19.6 | 34.8 679.6 | 40.8 6P
4 [EM58 16.0£0.3 | 14.4x0.4 | 5.0%3, |i2.0%33 | 4.0%0, 110.2%%° | 2.0t0.2| 1.90 18.6 | 35.3 657.8 | 43.4
‘“ E-18 18.0531 |14.920.2 | 3.320.17]12.57%2 sz':?,; 94733 [ 2.7£0.0 | 1.85 18.4 | 34.1 | 628.4| 30.6
—} [E118 19.0£0.3 | 15.9+0.4 | 5.1%3, [14.020.3 | S.123, 111.320.3 [2.35¢0.2 | 1.68 23.3.{ 39.2 314.2 [ 51.7 1P
-} {etr9zT 19.0+0.3 | 15.853:3 | 5.228, [1a.5x03 { 4, 7_os 11,0533 | 2.4%0.2 | 1.72 22.9 | 39.4 902.2 | 55.5
1 |EM2 ., |22.0%0.4 {18.6%0.4 | 6.0%3 . [14.020.3 | 6.0%3. |i0.620.3 | 4.020.2| 1.02 39.6 | 40.2 | 1592 44.0 0P
4 {e-natT (X 122.020.3 [18.820.4 | 5.720.2 15,7533 | 5.7%0.2 [10.820.2 | 4.0%0.2| I.15 36.6 | 42.1 | 1541 55.6 0P
=l | Eras 25.0%0.4 | 20.0+0.4 | 6.55%0.3 [18.6+0.3 | 6.55%0.3 | 13.6+0.25| 3.220.15] 1.17 42.2 | 49.4 | 2084 81.9 8p
EJ-25.3 25.320.4 {18.3£0.4 | 7.0%%3, ]19.3%0.3 | 6.5+0.25) 12.273¢ | 2.9%2, [.14 41.3 [ 471.0 [ 1943 79.0
E1-25.4 25.4%0.4 [19.05%0.5 |6.35£0.25 19.0+0.3 |6.35£0.3 | 12.7¢0.3 | 3.2¢0.2 | .19 40.4 | 48.0 | 1942 80.3
E1-28 28.0t0.4 ]20.5£0.5 | 11.072, [18.6%3° | 7570, Ti2.sx0.3 | 3.5t0.2 ] 0.57 86.1 | 49.0 | 4215 72.5 1op
EI-30A 30.0'%7 (26.5:%88 {0ty 120,087 {1103, [16.0'3% | s.5t0.2 | 0.53 | 111.0 | 58.6 | 6440 79.1 10P
El-33 33.0£0.5 | 28.620.5 | 13. o_c,s 24.0%0.5 | 10. 0_os 19.240.3 | 5.2%0.2 | 0.56 | 119.4 | 67.3 | 8039 136.8
E1-3§ 35.080.5 [29.2+0.5,{ 10.3%3, |25.0%0.5 [10.3*3, [182%0.3 | 5.020.2 | 0.65 | 103.8 | 67.8 | 7035 136.0
E1-358 35.0£0.7 | 28.5¥0.5 | 9.5%0.3 [25.6+0.5 | 9.5:0.3 {19.0+0.3 |4.75£0.15] 0.77 89.9 | 69.0 | 6204 153.0
EL36T 36.0%0.5 | 29.7£0.6 | 12.0°0 |26.0%0.5 [10.3*3, [18.2£0.3 ] 5.5¢0.2 | 0.56 | 123.1 | 69.0 | 8501 145. |
B Electrical Characteristics TEX A4S
C;:S AL-Value(nH/N2) £25% Without air gap #+ v 7% L
EI-10 2E1 : 1500 2€6 : 1020 2F8 : 980
E-10.2X5C 2E] : 1650 2E4 : (350 2E7 : 1050
El12.5 2E1 & 1950 2E4 : 1550 2E6 : 1400 2E6C : 1100
El13 2E1 : 1950 2E4 : 1550 2€6 : 1400
El-13/8.7/6.3 2r6 : 2200 2156 : 2000 2r8 : 1900
El14C 2€1 : 1550 2EA: 1150 2E6.: 1100
El-18 2F 1% 2000 2E6 : 1500 2E6C 1 150"
E£l-168 2E6 : 1400
El-18 2E6 : 1700
El-19 2F1 : 2300 - 266 : 1700 2E6C : 1500
El8ZT 2E1 ¢ 2200 2€6 : 1600 2E6C : 1250
€122 2E1 : 3800 2E6 ¢ 2600
El-2IAT 2E| : 3300 2€6 : 2500 2F8 : 1900 2E6C : 1700 2F6 : 2600
EJ-25 2F1 @ 3900 2F6 : 2700 2E6 : 2400 2F8 : 2000
E25.1 2€4 : 2800 2E6 : 2600 2E6C : 2000
E1-25.4 2E1 : 3400 , 2€6 : 2500 2F8 : 2050
El-28 2F1 : 6900 2E6 : 5200 2F8 : 4000
El-30A 2E6 : 5800 2E7 : 4300 2E6C : 4200 -_
133 2E6 : 5600 2E7 : 4400
EI-35 2E6 : 4700 2E6C * 3600
EF358 2E| : 540023%
E-36T 2E6 : 5500
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