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ABSTRACT

This project presents the design and construction of a High Frequency Half-
Bridge Generator in Electrical Surgery which uses a power electronic circuit including
a single phase full wave rectifier and a half bridge inverter. It operates by using a high
frequency signal passing through the knife to cut the sample without burn and
electric shock. So, we use 300 kHz as a switching frequency in the High Frequency
Half-Bridge Generator in Electrical Surgery which is supplied by an AC single phase
220 V 50 Hz from MEA. Moreover, this circuit can be improved for the output power
with a resonant converter. By using the resonant principle, the converter provides the
current passing through the switching device and lagging the voltage of it. Thus, this
converter makes the circuit more efficiency and output power.

The experimental results show that the High Frequency Half-Bridee Generator
in Electrical Surgery can send the power passing through the knife with high efficiency

and can cut the sample as expected.
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1. fin (Cut)
2. adon (Coagulating)

3. ansSoudvudenlunie (Blend)

2.2 AnezAsSN1slgnuvawaTaanifnne i
Snwaismsldanursaaiasminidase i wisesndu 2 dnwue fadl
2.2.1 UU Monopolar
[ a a 5 a -] Qs 1 :u' v 17
Wunisuenddninsaviaaadaanainiu W@ msunsui (Cut) Naaeldy

nasulnvgee

Active

2.2.2 WUU Bipolar
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2.4 lassarevasundsiialuiianudgsdmiunisidndgluin

(%

wassgliiiionsengs Tnevhluyssnausenses WsodUsTNOUAARY
“’agﬂﬁ 2.4

mﬂgﬂﬁ 2.4 Hudmvsznovvesuviasinglniiiianisuisadivinas
senuuuaine Tnsnsesnuuufiasiidiuuseneviianusaueneanidudng W

1. 29A3138INTLUAUUUUIAY (Single Phase Full Bridge Rectifier)

2. vaasutasiuluase Inladunuuieuing (Half-Bridee Inverter)

3. YAATAIUANARYIUTUNR (PWM Control)

4. 1slgluuvinoulBwes (Resonant Converter)

4. wﬁauﬂaam’mﬁgd (High Frequency Transformer)

5. fievisamulvdn (Blade)

PWM
Control
220 Vrms AC Half Bridge Resonant
transformer
50 Hz DC Inverter Converter
Load

JUN 2.4 Ipssaiawasunasinglwduionisnisn
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2.5 Npefinugrunaiuia sl
2.5.1 maslwiadrvne

maslwiivaeindunagauvesdusuasnsewa i davas

p(t)=v(t)i(t) (2.1)

Ul 2.5 usadulviih, nszudlwihuaghadlniinatlag

2.5.2 maslWiady
inzuRAULIIRULAENIERalinUIaIg1 iy dalumdsiniiefenintuey

wlaeuaun1sn 2.6

|Davg: i J;T p(t)dt = }_ J;JTV(JE)'i(t)dt (2.2)

2.6 2995L389NsEAINERBILUUUIAT (Single Phase Bridge Rectifier)
139 5eansrnaiiingussasdinaulasiumadaluihanlwihnszuaaduidu

Ifhnszuansslagdoamslilaussiulnidueeniiaudulndnszuanswnniian 29as

'
< o el a

= P = A I = & A 1 °
Li&i\‘iﬂié‘ﬁLLaﬂJ'VNV]LUULLUUﬂiQﬂﬁULLﬁ¥LLUULmﬂJﬂauLLUUﬂi@ﬂauyﬂﬂ'&‘ii‘mu Wﬂﬂﬂ'iﬁ&tﬂﬁ'ﬂ“ﬂﬁm

a0 i a = = = a v v oo ) s o
UAIRN aﬂqﬂliﬂmqu?ﬁﬂiﬁﬂ\?ﬂigﬁLLﬂLLUU@'Nﬂ'ﬂu‘dgliﬂ'ﬁSLLa‘LW'ﬂ']LQaUWWNLﬂWQJQWINLUUﬁUUW']
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ﬂ?ﬁ\?@ﬂLLﬁﬁHﬂr]ﬂ'ﬁ:iLLavLWﬁ']LaaULUUQUUVIWIWLﬂﬂﬂqiawﬁn"ﬂ@\ﬁwuaLLUa@WW@ﬂU'ﬂﬂﬁ]ﬁﬂquﬂn
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JUN 2.6 199338NTERARUULANAGY

2.6.1 NANMTIMNUIBINAsSEnsTuaaisfuaduwuuuindlalen

1. muhenreslalenasihnszualuglaglalen D1 uaz D2 gy uazlalon D3
uag D4 viugiudunavilinssualnilvasiluvinusedugudbiflomaduay
ﬁagﬂ‘ﬁ' 2.6

2. \dlolalen DI uaz D2 Wnszualnih usstulniimnasenTvanazwirfunseduli
yosuviassne ielalen D3 uay D4 nszualwih wseulwinnasenlvanas
asanutuAuLsIRU IR 1ve s asTneABINU Vs rﬁl’agﬂﬁ 2.7

3. AuswiulnihlusadoundugeaniinnasenlalonaziiiuAsonvesussiuluihen
uwnasdne nandelslalen D1 Winssualviuazusssulniinnaseslealen D3 ay
asaiutnuAuLsulnivesvaane

a. nszudliihilwaainundsdedalulusasuinslalen fe D1

5. ArsInvesiidsdenadsvesnsyualiiiannundssseswiruiuasinvesing e
wisvanszualvan

6. anudvewssrulindueanluassiiduaufve syl nurassne Taad

s

wsasu Wi sueaiindazusenaulusmeanssulwiinszuansaazansuaiindgisu

e®_

Vs

wt
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wssnulnAanasaulvand MUl SEInTELALUURNARAY

V,sin(ot) dmiv oot
-V sin(wt) dmsy T <ot<27

V, () ={

asrUsenaunsenulninssuanssusanazmlianaade

2 (2T 2Vm
Vo=V, — fo [Vhsin( cot)]d cut:;— (2.3)
2T
vV, 2V,
e (2.9)
R TR

2
o w al v v a | W 2 a Vims i ¢
maslihAluandasuniuazianiniu 1., R v3e — laufiA1o75i8u.da
o w a o ol ) ¢ o yqﬁ: ) =
YDINITEUATIMTUMATLTINTSUALUULAN AR UIZL UL fylfy_,']ml"'ﬂu V]’ﬂ'ﬁﬂiﬂ?ﬂ\‘iauﬂ'ﬁ‘ﬂ 2.5 uasg

A015LUDAVRINSIAUT AL 2.6

|rmszﬁ (2.5)
Vie= (2.6)
ms= 7 2.

a a o a a o ) o v v a
2.6.2 2@sEBINTELAWERBIANARULUULIaTlaTaanSud N TN IR AAUUTEY
n1sdeRaiuyszAfiainmgge suudulnaniidiuniuednsnsiies
nszhaafefuAdusuuuIadlalanazaiunsavinlrusesulwiidusaniaiuwsesu i

IndiAesiunssiuluihnszuanseld dwandugun 2.7
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D1x D3
+
V;(t) = Wy, sin(wt) C —— gR \Vi
A A -

D, D,

JUN 2.9 ussduiueaNYBIINRTTEINTELAANATUN BRI iuYEq

] - Y} v o
ﬂ’ﬁzaaﬂﬂﬁuLLidﬂulﬂﬁﬂﬂﬁuaa ﬂ‘tJEN’NR]i‘LugU‘VI 2.9

V,TT VT
AV m —— =

» (2.7
CORC  2TIfRC
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2.7 duIaswas (Inverter)

-

Voltage
+
0 "
time
DC Input
\
3
“ L >
/s
v
»
AC Output

FUN 2.10 usauBuNUAZIDWINMYRIBUIRsINGS

= 8 o s L A
duneswoslddmsuulasiniinszuansaliduluinsswaaduiiauise
Uumnudwasdgalinle Tneanudvesdygralvihduegiuinsmuaugunsalainga

waztrnudlinuregUnsaiaing
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Converter Power
Level
IGW \'n;yﬁstor
I00MW o .\
N GTO

womMw \lh N\

1MW v'-~-~-....l___'\ HIBE
100 kW - | -\-

10 kW :“-“-““Tw““-”-x-““\

l i‘ ‘\‘ MOSFET
kW - N
‘\
100W - h
= Operating

001 01 1 10 100 1000  Frequency, kHz
JUN 2.11 wiafdauazenaudldnuvesgunsaledndeyinmieg

a ¢ ¢ 4 o ¢
2.8 2ULIDIAMBILUUNIUIAA

—
i

V"f 2 C+

Vi Cf)

v;/2 o s / D
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JUN 2.12 29958ueswmasuuuiauing
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NFUN 2.12 UARI1RTVRIBUNIImeTLUUAIUIATNIAILAUUS a0 e

sunsufuuazruuiuuasdisuseruliiinszuanss lnendaiudszqusasiiasiiussdiuan

asoulunsmilsvasussiuanunasinsussiuliinssuanss dwmsuuswiuanaseugunsnl

=

aintamsiinngendunasngliiinszuanss lnen1svinnueesdunesineseziivavan 3
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1. Tvuadl 1 aded S+ vheu

2. et 2 @ad S- ¥hew

3. il 3 Aolifiadadiluuvheiuae
a0t S+ uag S- ldanunsavieundeusuls esanieunieuduay
Wiguailauiunsdneasvesunadeusaiuliiinszuanss vinligunsal

devnele uanisviaunanslunised 2.1

7715199 2.1 IMuAn15YuYesdunasimasLluufusas

State State Uy Components
Conducting
S, is on and S_ is off 1 v;/2 S, ifi,>0
D, ifi, <0
S_is on and S, is off 2 —0v;/2 D_ ifi,>0
S_. ifi, <0
s, and S_ are all off 3 —v;/2 D_ ifi,>0
v;/2 D, ifi, =0

2.9 updawan1ae (Metal-Oxide Semiconductor Field-Effect Transistor)
wpaAaAIdsUInILYdan1Tvieule 2 vl Ao wlaeusududuame
(Enhancement  MOSFET) n3ai3ani18uaainn (E-MOSFET) wasvilnfnddunadin
(Depletion MOSFET) #3ai38n31 (D-MOSFET) Fausazwinazutsoanlasnfy via N-
Channel 38 NMOS uag P-Channel #3e PMOS dulassainevas NMOS way PMOS il

1A59@519m 599Uy fawanslilunnsei 2.2
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A15199 2.2 dydnvalvasneanuiin Enhancement wasusamnaila Depletion

— —
IH—- |I—b— Enhancement
— —

| —>— Depletion

(m) ()

Wafaamsiuaamniaaiinsswaadefaiiiasazdaainistounssauluii

= ]

FEWINVUNATUITETE (Vo) a8 edaLiles daeainsaintaresweaiaiidessiiney
sewitmdanduunlviuifitamdniesurludund Feaziivegdusiinuazvuinfinnves
uaanMas ANudiusveINTEIAnTULAT LTI UIY IR TURUTRaTDINBaAf1a gldan

JUA1 2.13

Io A Linear region Pinch-off region
—> <+

l Vesi>Vesz>Vaesa>Vesa> VT

Vesa

Ves3

JUM 2.13 anuduiusnIsuanT LA LIIUNYLATUAUYa AU ILDAWNAN 1A

o

ANUAMUNUTENINUVUATUNUYIOTE Rogon 2 TUBY

L)

URNANITVINITUVDS
) w Y] da o @ o ' ) €
wsesiulwil winmuussdulwihlagengaitliaianusuniussunitu e suiunge saiian

L% s

WINTU Faagiinaseridagideainnisiinssua (Conduction Losses) LU wodinidsiian

144353
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AinN15919U9ws9auIWAn 1,000 Tiad asiiA1A AT uNIUTENINT AT UR U gD SaL

1 =

nnnueaafIddaIfnan1IvinaIuressesulii 200 Taad ﬁa‘tfum'iqmul.?ﬁaa’mmi
thnssuavaweainfdsimild 1,000 Trad sxifdsgadsanmainszuauinnites
ueawlnidsimuussiulinle 200 Taad
AnuFUMIUSERINTIATUR U TR aYeaaIA i A sl duU s Ans
gampiiduuin Aeidlegamgiinintuaruduniufiazanniy veamafdngannsatan
sovuuiuldite mndesnsldnuiidesnisnszualiiigety Hiiluoamaidsezded
ansautiisnag wileutuinnitgadzthaindevuuiuls
ludaguueaaidadiafidanisvirauesaussiulnialauinnda 1,000
Taast usiilidnnseualnitlalaiiy 100 weuuus uigaiiuiignvosmenlaidsdontsiinaud
vamsaindiiinnimdnvansdesiladsnd dmiugusionlvvemeamamdauansdegy

7 2.14

gﬂﬁ 2.14 ypaan189rta N-Channel

2.10 nsaAndauuuisuidagiduuuuled (Sinusoidal Pulse Width Modulation)
TueasBuniefined desnsazairsuseiulnivduesnifusulediiamnsa

USuruinnazanuiniudeanisld Ingezlddygyruniuausuled (Sinusoidal  control

signal) suAuAfideants thuTeuisuiuguaduaiumaen (Triangular waveform) &

Tugui 2.15 audvesnsainds (f) sswhiuanuivesgurduamies
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control tri

£

1
I =
G 4
I
I
A ”
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d
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0 2
N pal
Sl L1 i
I | L— d
AN . ] J-
> |
vclmlru! > vjri
V('mlrml < Vm. / { T:q_ : ludnseua

T

Ao s nszua

S
T,, hhbinssua

AYBLAYAIINNNIBTIE

a‘

sUin
Y

Vcontrol

Vtri

Vcontrol

A
vtri

T

ae - ANIZUA

2.15 msafredyaravengadulasinuibagu

s

e sadndauuiiduidagdu Hialyil

o ﬁ’fuufy;immuaugﬂl%ﬁﬁ'ﬁmmiﬁwma%’wumﬁulﬂﬁmaz
ANuANIRIUean

eh) a"zy,t;ywmgﬂammSauﬁ@uﬁaﬁmummmﬁaﬁm%a

D) m’iuﬁwé’m&amqﬁmaaﬂ"umﬁuna‘ima%

Ao Audvesmsaindvesdunodnes

A 9RTINTUDRAAULEBNNGA

Ao é’mswmaua@,mmﬁ’lummﬁ

o AwenvesdynuaIunugUlel

R Piwammﬁ'zyzgmgﬂamm%"au
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A1 m, L8y me 3TLIUNNANNTTA 2.8 UaL 2.9 AuaIeU

A
Vcontrcl

ma: '\_ (2.8)
Vtri

f

mf=f'i (2.9)

A1 0sm,s1 azmdutnnsusganidadu ﬂ?iwmaﬁqaqﬁﬂixnauwé'mga
vauTulnAueen (Fundamental-frequency component of the output voltage)

Tunsdl m,>1 zdutenismunuuuulenesuegan Senavesusediulvi

dueenszilesdusznovensueiindgenintinisusgandaduy dmiuiteulvresnisaiis

Tyauaintuuuiinudagdy Ao

o 1
Vot > Vi Tas SEUINTEUA Vo= ; Vy (2.10)

3 1
Veontrot < Vi » Ta. 38UINTELE VAO:—;Vd (Z2.31)

[J = L% g L) =l =l .
NN NIUVBIEINY Ta, WAL Th WAUBEAUNANITIUTHUNEUVDY Vool NU

u

Ve Wngazdidoulvmuaunisy 2.10 uay 2.11 warasli@uiufirmievsanssua
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2.11 vidauUaenaalwii (Power Transformer)
vtouadlniilddmsudagnemdalninldudnnsmiientvnasivinldie

wsasulatimieni wﬁauﬂaalwﬁﬁﬁwmaﬂsxmwL*&wﬁaLLUaQLLsaﬁu’lﬁqqﬁu(Step Up

Transformer), R LLﬂadLLiﬂﬁuTﬁﬁf’lad(Step Down Transformer),#lakuad

1:1(1:1Transformer) Usenaulumevnaiaiaugugiivagyiogi

nusnulniwtevesisuedasaunisy 2.12

e=N— (2.12)

1R RRTERRERERARY!

114 1 111 1 14411
S8R0 1RR | ]

] P THTH

JUN 2.16 Mwasuienguoueunys

Mnnguatkanuliiliainsualvassinieniliifnauiuwiminaiungile

L2 d é o 1 ¥ oas
fanuanslugun 2.1 silindeuvadvildanansaldlddulniinseuanse  wsne
1 a A o 1 = d. a d o
nsenansaagliifanisilasunlasvanssuayinvaunuuaivaniaiaed wsesulnimteaun
= a1 @ L3 1 s [ a0 :d' 1 a [ d'? [l
Fadldnduguiuduseiulwinszuaaduaziiinlisuiiamasnnandufiiunssuadaog

) ¢ o v o
TugUndudyaaledideuldnaunisy 2.13

i(0)=i,_sin( ) (2.13)
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Wandudianiiinannisivavesnssuassiidnuusifeifuiunszua wansldmaunisi 2.14

(2.14)

P t)= ¢msin(a)t)

Watiniswasuulaswaadndudimanyilmaaussiulniimienifunaindnile Jsaiunse

dsrinurndala
Primary
o s winding
P
} ' Secondary
e 1 winding
5 *%
S
1 1 i
?ﬂ
gﬂﬁ 2.17 dwlsznauvemiioudasuseinn SHELL TYPE
CORE TYPE E/_ MAGNETIC PATHS — SHELL TYPE
JRN

electricalengineeringtoolbox.com

U 2.18 EumaRuvaandndulivanvaationtaslszny CORE TYPE uay SHELL TYPE
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a

primary secondary
[ ]
+ +
Vp Np Ns Vs

JUN 2.19 dnndmvamnvemiioudas

a a =i

Tngunfngiantadyinaumeusyansainas Jn15AuTuns 0anauodlIIfy

Y

fusanluansdrududnsidiuseu asldmnuduiusasannisi 2.15

Nrima Vrima
g = T == (2.15)

Nsecondary Vsecondary

aTaNyavemiouUaandlafazun 2.20

R1+X1 R2+jX2

Secondary
Side

JUN 2.20 299sauyavaamtioudasindalnih

A0 IAAINIIIRD IR BIndanladlanieds Open Circuit Test Wag

Short Circuit Test
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Open Circuit Test Aransnadaulasdndadnsasvirlnluinssualvaniu

Tuilsmsasdauanddugui 2.21

R1+X1 R2%jx2’

* k] ’ ﬁ‘*vﬁ"ﬁ
bemm ot ¥y o o0 -
f“"

R1#x1
* % - e
..n“n‘,".’,a"* "%

SUTl 2.21 msvadeuvisiaulas Open Circuit Test

u

\
a= (2.16)
Zprimary.occzzl ey (2.17)
Zm
Zsecondary.occ=22+ ; (2.18)
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Short Circuit Test WWun1snaaaulaeyinNTan9951aaIadnE IR Nuans
lugun2.22

R14X1 R24jX2

5U#1 2.22 nsveaeundauwlas Short Circuit Test

2,7
Z;:;rin"nary.sn:c:‘zl + 227,42, (2.19)
lem
Zsecondary.occ=z2+ 22(2,4Z.) (2.20)

970 Short Circuit Test Wag Open Circuit Test WAANNITN Ry, Ry, Re, Xy, Xo, X L6t
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o of H _=a, g cl'
2.12 mseanuuundisuuasmasiniiaiudgelaeISuannvasnui (Area Product)
o adc & o EY al o w
nmseenuuunioulasinihlegTBraanuesiuiniléainnstiadidnvesnis

WuvpmaavuealuiuivensiLaInvasunuvdalUasianslinigui 2.23

s
.

.
!l-t.------‘ll..llliollllllllll"

JU# 2.23 fuiinisfuaiavesuny, wuiuainvesvnainugugiuasy el

mﬂgﬂﬁ 2.23 Wuflvosmsiuainvosunudentinane (Window) Sy
ﬁuﬁmiﬁummmmmﬂgmgﬁ (Primary Winding) 3’.}3.1ﬁuﬁuﬁmiﬁumﬂwmmﬁﬂqﬁ
(Secondary Winding) iifeunanaailldtuiuarsiinuiinindaduisnauildifingesing
omAnaTIYAaIn Rufinsiuaadslianunsoldnuldvame YpennuAnnank uandly

JUaun15lanadl

KW=N, A +NoA (2.21)

b

1J

N, ADFIUIUSOUNSHUYBIUARIAUFUN

Ao ABTUNANUNMTFnYeIRaInUFUYH

L

b

]

N, AaduIusaunsiuYesunaInyAu)il

<4 o

A, ABTUIAMNTBIUARIAYRE A
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1} Q) ‘J
AINAUNTITAIUNAUULUUNTELA AIFUNITN 2.22
J== (2.22)

o o ° ) -
nwsuAaaulniwtieiveseg faunisn 2.23

d ¢ (t)
E=N—— (2.23)
dt

iesnteulwiinszuaaduguaduladvilidnduwivanidnvaeduledsneg faunisi
224

PO=¢@ sin(@1) (2.24)

s & as

auWusIUAU LvIdnduivan uansldfsaunsi 2.25

d@) (1)

— = WP cos(wt) (2.25)

Aresioudavadnsapdaulniiutient wanalddsaunisn 2.26

CONB Acos( (V1)

Eme= 7 ~0.44fNB_ A (2.26)



dleunuann1sit 2.22 uaz 2.26 adlu 2.21 axldaunsi 2.27

(Vlrmsllrms +V2rms I2rms)

4.44f8_ JA

i‘fﬂgﬂ%lﬁﬁumiwagmmaaﬁuﬁ AIEUNNSN 2.28

(Vl rms Ilrms +V2rrns E2rms)

4.44B, k)

Ap =WA=

danwnuniyuinras WA Tdaiuinnii A,

AN ILIUTBUAAAVBINITRUIARIAINANATTA 2.29

v

4.44f8, A
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(2.27)

(2.28)

(2.29)

Wiendauvaddanunanudgeasiinusingmsaiinseualvausiuiiurvinli

nszualilvausinudiunarwesalniii ansauwidgmillalaenisidonaine

Srildoeninskin depth (§)uddindavaraduunumsldaindinduiien

gﬂi‘?i 2.24 Skin depth UUNTWAAYINNUDIIN

=1
HUUA



Skin depth ffnfsaunsit 2.30

2P conductor

Iiconclu::tor

2.13 2995L5LULUUNLUUYUNY (Parallel Resonant Converter)

LF
YTy

+ J_ +
I Vin Cr —l— R wvout

5U# 2.25 1aasislanuuivuuyuny

! A e ¢ - 1 1
MNNATTUN 2.25 Weaiinannuslauuuiaglin g - wis @-=
" ac Vi
1 1 1] r
=l L3 =1 =l o =l
AU YL UL T AMUDAIENNST 2.31
1
f=
2L G,
2.14 dULIDTLABILI IULUU LUUVUIY
]
Cl=—= 51J",-__
i Lr
20y O W[ F e
Coi== 52..-'".__

JU# 2.26 BunesiwasislowuuviLuuruy
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NS ILATILMSUIINNISANTUINITADUAUDIAIUDVD 92995 RLC A8DAYDY

v v v 1Y o P
LIINUATULULATAT1UBD BN I@H%xgﬂm%ﬁuﬂmuaumiw 2.32

% PO S— (2.32)
in F 22 . 2
(1-(;0') )+ ;0)
TagamuasTeluuyivilaann
1
fy= (2.33)
LG
warA quality factor (Q) wiléianaunisi 2.34
R
= (2.34)
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of ﬂl (-3 i aa g i
2.15 mseanuuuiuiieninnunglaeisnannvasivuil (Area Product)
nmseenuwuunioulasinilagiSnanuvesiuiimliainnistniitinvanis

) & ¥ o @ 2/ v i
WuraannavanluiuiivesnsiuamavewnuniouUauansleniguil 2.28

-

Srsssssssnsnssnnsn i.l--...np......-.

.-'.l.'..|.lllilﬂl- Spsssassassnassnay

.

=
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2.28 NUNINITHUAIAVDILAUR? Wit

=D.

Pl

= & o Y = v o 5 al "
91NJUN2.28 HUNYBINITHUAINYBINUNTENTIAN (Window) Havinfiu
AunNnNsiuaIn U Leswnnalantstuiuasinunvidaduisnauyilfiingeang
s &/ d L7 = 1 Vv y:j =f 7 ]
aIMeaIuYAaIn unsiumedsliamnsaldauldviovun Sosmurnuank uansly

sUaumslafaannisn 2.35

KW=NA, (2.35)
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daguannisi 2.36 azldaunisn 2.37

aunisvasandaanananalasaaunisn 2.38

A=Li=N ¢

@ w=BmA

wnuAtaunnsi 2.39 Tuaunisi 2.38 uadnguarlaaunsi 2.40

Elosss

BnA

dlounuaunsf 2.37 uay 2.40 aslu 2.35 agldaunisi 2.41

kW_L‘peakI!ms
B,.AJ
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9 o v & oA oo |
szﬂﬂuﬂqﬁw 2.41 ﬂﬁlﬂﬁuﬂﬂiwaﬂm’uﬁx‘iwuﬂ ﬂ\‘lﬂum‘iﬁ 2.42

upeaklrms
Ap=WA= — (2.42)
kB,,J

m

denununilvunnves WA illanunnnin A,
o o OI al A
ANIUTIUIUTOUAIZAVDINITAUTAIAIINANNIST 2.40

o s o | IIJ dl 2
AIUNITUINYABIARILNIINENNST 2.37 IﬂEJ’WJ‘lU'i]SB’eJHLLUHW J=3A/mm

denldvwinaindnililiandesnin Skin  depth(§)uddindearsiduununsldain

FunduLRgnaNNISA 2.30

2pconductor
w uconductor

dalhruinveswaainiiuinaz1uiusaunIsiuYesunalIntal luinaanuuieniie

Uugualvlianlnareanuilseenwuulilaed

=T (2.43)

ﬁmgﬂammiﬁ 2.43 9¢lFaun1si 2.4

AN

lgap=— (2.44)

AUN157 2.44 AasrurnUvaIaintedt ausnUsuiiuuseanie lva ALte0AN

InalAseivAnuwmileainlassnuuuly
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3.3 N1998NLUUNITLIBINTERALUUUTAY (Single Phase Full Bridge Rectifier)
\osmnundsinelwiniienisindaldmdmdnainieasdunednesuuuia

uind duiuludd Fudulududaniunsisnssuanmsudveseduneines Tnoi

Iwinszuaaduniiana 220 Taad 50 Bnd nuvassremdsluinnsyaduliidului

5 a a0 v oa @ 1%
nszuansslaelyl99siseansenantdusadinlan (GBPC3508) Tnuusinuluiinszuanssfiu

8
=

@1Nne9Rsiseenszuaiazgnnsaslilulwinssuanssifinisnsziiendovauasdl

U
3

vunUszana 310 1aad Tnedidafiuusyqlugansasnses

JUN 3.2 29991 39NTTUARUUUIATNTDUYAIIINTBY

1 3.3.1 Msmuumainulszaiiensesusadiusiuorive

WIIAUAULT (V) - 220 V
ANYDALTIAUNTEUAFAU = 310 V
usesunszLitay (v, ) E 0.05x310

= 155V
wseulnns s (Voo = 310-(15.5/2)

= 3025V
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Fusuwvasaelndienisundaiasnwuuleiiomasinisudnuseune

225 W g9iuyian C leanaunisi 3.1

-t
C=—
VT
T | e maalvihgega/ussulninssuansaade
= 225/302.5
Aeil NTEUAZIER = 743.802 mA
t AD AS9URIAUIAN RN SELAAS UL

AITU ASIAULIANT 50 LBSPE = 10 ms

V, fio Ausssunsuiiauangenteon
=155
743.802 x 10 x 0.01
C - 15.5
fatdu Afiudseq = 479.872 uF

Tumaufualidenldiuiuusey (© siadidnmseladuunn 680 uF 1

ansanussnulniinsewansala 450 v

I 1
0.02 0.03 0.04 0.05 0.06

U 3.3 LSIAUALARINNISIIaRIMNRBURILADS
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3.4 NT98NLUUNITDOUIDIABIUUUNIUIAY (Half Bridge Inverter)
Tuvsggrinusiladenldreasduiesinesuuunusiadiiiosaindiga
& i va 1 1 ° a1 '3 LY = =
@ miwniliialigenn n1sviinuvensesasiimeenednavasiwihaduiiuniimilaves
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q
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siov O AR
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= 2 R2 S2
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JUN 3.4 20938uefnasiuuiied

faa w o a

Tun1598NLUUI9IATIULIDILADITLUUNIUSAINRAAAIEY 225 W NAud

#1083 300 kHz Idengunsalaistaluveamniduluimeaindridaliiuuvasanglnih
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Wy Uavl 3le warledTa Wudu FeldvinniswSeudisuaintsidnnsetndsidusazaia
falumnsen 3.1
IR 3.1 ziuTueamamdununzandmsunsidaulunuised
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A1519% 3.1 NsiSeuiisuaingdidnnsetindrinds

. ANUANLNTD AusTu AMNAINITONUY YANTS
E-]]Uﬂ'im (L) o a a a [Y]

A9BTUAEAY N5aINTa wsesulnray AIUA
ila 6N 7 g NILe
= = [l v
ULt nang nang laile ASEWLA

s Na9 ALY 3 N
10307 a1 ¢ WSaeTU
a9
Y
LGRS o g Taflat TENCY
PO
lj=————
pk
nvin(pk)
" 225
9¢ld |l y=——=1.612 A
PX" 0.9x155

o a W

Tumswualadonldenmeamnideiiiidanssuaunninfieaaldiie
oA Safety Factor wu gamgiisesdavesdueaiaiddliiinnuasnsemniu Tne
onldusawinidaues IRF840 Failfifanszua 8 A uasfidhusediu 500 V ludiuvasiaifiv
Uszivimthiudsesaussfuasidenlimauivuszquiindidnnsoladiidoun 680 uF nufia

w9RUlR 450 V BAWINAUIADIs

2 1
5 5.001 5.002 5.003 5.00¢ 5.005 5.006 5.007 5.008 5.008 5.01
Time(s) g™

P P o el v a s st a ¢ ° a ¢
EU‘W 3.5 E‘UﬂauLLiﬁ@luﬁlﬂQqﬂ?ﬁﬁlfaUanﬁLmaiﬂ\?Uim‘ﬂ INNTITVNADINNADUNILF DT
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3.5 N150DNLUUINDTLS LULUUN (Resonant Converter)

Load resistance 300 Q
Resonant frequency 230 kHz
Switching frequency 300 kHz
Quality factor 1.74

=6 nF
R

1
Lr= =— =0.08 mH

azldan Cr=

5 5.001 5.002 5.003 5,004 5.005 5.006 5.007 5.008 5.009 5.01
x 10°

JUN 3.6 ussrunlvaavaannilaiuslewuwinauesines

5 5.001 5.002 5.003 5.004 5.005 5.006 5.007 5.008 5.009 5.01
-
x 10

JUN 3.7 nszuaiilvaavdsnniilaiiuslounuinounesines
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2

a v o a

2onLUUVL awUasnAnmeail

usafuensiBuaiivaadauUgugsl Vorimarytrms) = 155.56V
nszuaofiBuBarivaainygund lovimarytrme) = 155.56V
usafuefidudafivnanyiond Voo =1 5556V
nszuaefidudaiiunaanmiend e 2R
ARAINT f,=300kHz
AduauINwivangdn By=0.3T
AgaannIsRUIAaIR k=0.5

AIMUMUUNT B J=3 A/ mm?

INAUNTHARUYBINUT

v I

primary(rms)

primary(rms)

+V

secondary(rms)|seccndary(rms))

A=

4.46f B KkJ

Ap=1.0381x10'9m4

faadanwnunivuin WA Tda1uinnin A,

(\@onleknu Ferrite ETD 49)
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wnu ETD 49
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- »
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- -
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k v, o
" 5
¢ >
A
C v S| S w—— ..........%r.......
¥

5U# 3.8 lauudureunueTo (1)

A15199 3.2 punlauturesuny ETD 49

¥

Dimension of ETD 49
a 4.855cm
b 2.475cm
C 1.610cm
d1 3.680cm
dz2 1.610cm
e 1.758crm
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INYUIAFINE) VOIMNUETDAI AuItun Window (W) wae Surface Area (A)

Crnamnsnvssensssdslmssnnensnsnnsnsmns

;:;‘U‘Vi 3.9 Window Area Wag Surface Area (1)

A1519% 3.3 AW, A, T az Ap U8eunu ETD 49

W A T Ap

3.6328cm? 2.0358 cm? 8.3095 cm 7.3958x10" m




43

ﬂmmmmu‘saumamﬂuawﬂmm fonilan

V
fl————
4.44fB_ A
Vprimary(rms) 155.6
primary ~ = 3 4 =191
4.44fB,A  4.44x300x10°x0.3x2.0358x10
V 155.6

secondary(rms)

) _ =1.91
CNEYT 44afB_ A 4.84x300x10°x0.3x2.0358x10™

N

a v - - T ) a

NNTANNIUTBUIEANABINY Jadenfiasiuramaugugiuaryfeniing

A1599 3.4

W’Ii’N'ﬂ 3.4 ‘\]WH'J‘UTEJ‘Uﬂ’l‘iWU‘UB\?‘Uﬂﬁ'ﬂﬂUﬁﬂJﬂuLm EIJ:]ﬁ

Number of winding turns

Primary Winding 20Turns

Secondary Winding 25Turns

IaanyRgnilaziidnnuseunnnitvaanugugiilewinyasenaves

usaruAnigunsalaneg

/) o I
ATUIUVUINUBIRNIUIAA Aconductor="
J

a a ¢ & & Uwa
nmpaUgugiloaniuunssuansioudalin 2 A

2

p— =0.667x10°m?=0.667mm?
2x10

A

conductor(primary) =



a a a L] =3 vl
Vl‘ilﬂa'ﬂﬂﬂmEJﬂulJE]aﬂLLUUﬂixLLﬁa’liLaNLaal'JW 2A

2
—— =0.667x10°m?=0.667mm?

A =
3x10°

conductor(secondary) =

N15aANaYaY Skin effect

sonuuulisAiivessiniiatiaenin Skin depth(0)

chonduc‘[or
l‘l'conductor W

o v o & vd s a [y v o o a v oo
Luaﬁﬁ]qﬂﬁlfluqmﬂﬂuuwa@uﬂﬂﬁ]LﬂaEJ’JVfa"lHLauLqumququﬂuﬂQQLLﬂqLﬁuLﬂﬂ?

.8 ’
P coppertoundie)=2x10 Q'm

47
Heopper~4TIx10" H/m

@ =2TTf=2TIx300x10° rad /s

Skin depth fiF $=0.12995mm
Judanlymiul SWG 33
SWG 33 15ail r=0.1270mm
- 2
SWG 33 UNUNUUIAN Aswi33=0.0507mm
o o a A Aconductor
ATUIUNIDIUIUAYRLNEYIVN Bundles= —
Aswi3s
a¥ oo a a & W 0.667
YAAINUTUNUADINIIUIUABALNRYINEAINIAU Bundle ..  =——=131
EZIY L] primary 0.0507
=3 o =] = = (IJ ] Lx 0‘667
VARINYFLHUADINUIUFEANAINAAWNINY Bundle, . ongan = —— =13.1
oW ? Y 0.0507

A v ar o ni = = aoas 4:;
denlidnhnvaaiausugiuasnieginmised 3.5
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A5197 3.5 wilavesinhuavdnnumeiindeivesraaaugugiuasyfeqi

side A TIUIUABANGY?
Primary SWG 33 15
Secondary SWG 33 15
3.7 m5aanwuusé'f'amﬂmﬁ’uﬂ’a'm?ilgqcé’x"m%%'wagmwmﬁuﬁ
genuuUFamigARAas
NIZUALDA |peak=6A
NITUADISLONDE | =6A
ANURAIN T f,=300kHz
R RHE IR SRR RGE) B,,=0.3T
AAMAANTHUYAAIA k=0.5
AUNUILUUNTZULE J=3 A/ mm?
AR L=70uH

]
=l

mnaumwa@mﬂaaﬁuw

P

Ap=5.6x10'8m“

fosdanwnuiiduuin WA Tuiaiuinnan A,

(denldwnu Ferrite ETD 39)

(l—lpeaklrms)

B, kJ
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wNu ETD 39

4 ) 2 ! £
b © |
4 Y ] Fus”

!.

!

3 a

C " S— SESR

e
s

g‘d'ﬁ 3.10 lawuduresunu ETD (2)

A19799 3.6 YuAlAutuvasny ETD 39

Dimension of ETD 39
a 3.89cm
b 2.0cm
C 1.28cm
dl 2.93cm
d2 1.28cm
e 1.42cm
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INYUIAFIN VOIWNU ETD 39 AU Window (W) uae Surface Area (A)

-
~
.

Crnsmnssnssanses sollessemunnusananemud

4RSI NIEEEAsENEERES IR LR L R R R R Y

}_-_..___. |

\
/

~

- -

5U# 3.11 Window Area Uag Surface Area (2)

AN5197 3.7 AW, A, T waw Ap U8unu ETD 39

W A T Ap

2.343 cm? 1.2868 cm? 6.6131 cm 3.0149x10" m*




ATUIATBUAEATBINSHUAIAGIN

et 70x10°%6

" B,A 0.3x1.2868x10"

MNNMTATUIUTBUYVBIIARIAFEATIAB I FadanagiusauInmInfIm1seh 3.8

A15719% 3.8 FIUIUTBUNITHUVIUAAINFILN

=10.8797

Number of winding turns

Conductor Winding

17 Turns

Irm

ANUIVUINYBIRIUIRIN Aconductor=—

PENLUUNTERADSIOLDALIT 6 A

6

A= =2x10%m?=2 mm

3x10°

MIAANAYDY Skin effect

sanuuuliiaiivasinhilaiesnia Skin depth(S)

- pcomductor

a) p‘conductor

5

2
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asnnshildidunsawasfiindsavansiduunudiin il unesunaduiien

80,
pcopper(bundle)=2X10 ‘Q' m

-7
Meopper*4TIx107 H/m

@ =2TTf=2Tx300x10° rad/s

Skin depth e 0=0.12995mm
Judenldani swe 37 Faflendesnin &
SWG 37 iisall r=0.08635mm
SWG 37 Siuiiveingn Aqyesr=0.023425mm?
AMUIUIIIUIUABALNAL AN il
Aswas7
ynmadesidauasdindeirigaiviidu Bundle= o ~85.37887
Gonldwniwannsad 3.9
a15199 3.9 afiavesiiiuarduniuasfindsivesaindath
F1 MUaeRNGe
SWG37 86

& e w 2 v & el 1 [ W avq v o oY v
Wiphnstuaaudinuivgussesunuliielndidesiuiildesnuwuuld gald
Min1sususzesunUlviszey 1 Dadwes d9laatanuviendiuszun 72 lulasiaus
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A1319% 4.1 wisdwmedaeg Nlrlunsiasswensasaelusunsy MATLAB Simulink
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Rectifier
Vin 220V 50Hz
C1 650uF
R 300-1000Q
Inverter
c2 650uF
C3 650uF
Pulse Generatorl 300kHz | Duty50% Delay 0 S

Pulse Generator2

300kHz | Duty50% Delay 1/6e5 S

Resonant Converter

Lr 60uH
Cr énF
Transformer

Primary Voltage 300V
Secondary Voltage BFbM
Frequency 300kHz
Lleak OH
Lm 8mH
Rc 5kQ
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4.3.1 dygyrauduinauaainn

é’ryzgmwuummaat,wm Fatnseninanauazeesavosuean ( (V)
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1]

gﬂﬂé’mmﬁummuaﬁﬂugﬂw 4.2 wazgUil 4.3 wieunauansdniiinnag vesaan S, ua
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(Zero Voltage Switching: ZVS)
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2016,03-31 16:13:09 = N2k Normal
YOKOGAWA 9 1647 b 200MS/s  1HsAliv

CHZ 190:1
0.200kV div
BC  Full

......... Edge CH2 &
: : : : : : 5 : : auto
-0.052kV

Max(C1)  3.12560V Min(CZ) -341.667V
Min(C1) -3.12500V Freq(C2) 297.6190kHz
Freq(C1) 298.0626kHz

Max(C2)  33.3333V
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Min(C1) -4.16662V Freq(C2) 298 . 0626kHz
Freq(C1) 298.0626kHZ
Max(C2) 8.33333V
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De Full

Edge CHZ £
Auto
-0.052kV
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4.3.3 WS VINNVDIBULIDNINES
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................................................................................................... DC Full
......... Edge CHI _+_
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4.4 #UNAN1TINABINTTHINIUUAZHANITNARDY
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2016-03,31 17:01:44 N2k Normal
YOKOGAWA 4 9264 ] ZOOMS/s  1HsAiv
................................................................................................... e
8. 100kU div
nc Full
Mathl
C1x=C2
Edge 3
Auto
................................................................................................... 9.94 U
Max(Cl) 1.333330 Max(H1) 244 .79E+00EU
Auvg (C1) 13.3683mV Avg (M1) 82 .902E+00EU

Max(C2)  187.500V
Avg(CZ) -4.23538V
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M15°99 4.4 MABuNMLasiaLWiny

AUFTUNIU Pt P v Efficiency
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DL 1620 & 80w VRO &

Digital Oscilloscope (YOKOGAWA) 5u DL1620-701605 (2 Channel)
200MHz Analog Bandwidth 200Ms/s on two channels 8 bit vertical resolution DC to
30 MHz, 850V (DC+AC peak)2% DC accuracy, Internal low pass filter
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£

RIGOL DS1104B ocma oscnioscors LXT 3o5mcan

90666°

MENL RUN CONTROL

Digital Oscilloscope (RIGOL) §u DS10008

4 Analog Channels + external trigger, 2 GSa/sec max sample rate, 5.7” TFT QVGA

(320x240) with 64K color LED backlight display with power save mode, Advanced

trigger modes including Edge, Video, Pulse Width, Alternate and Pattern trigger
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[ (5 Jorho e S

Multimeter (Hewlett-Packard) ‘i:u973A Dual Display Handheld Multimeter

Accuracy: 0.1% for dc, 0.7% for ac, 0.2% for ohms, 1.2% for capacitance
Display count: 4,000

Includes true rms ac response, ac+dc, dB and dB

Thermocouple and thermistor inputs

Dual digital displays



Texas60- Texas Passive Probe, 600Vp, 10:1 60MHz, 1:1 15MHz
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Differential Probe (PINTEK DP-25), 1000Vp, 25MHz

Metrix PX 110 - PX 120 Single and Three-Phase TRMS AC/DC Digital Wattmeter
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#include "p30f4011.h"
#include "pwm.h"
#finclude "timer.h"

/**************************************

. Configure Fuses
SRR IR IAR K IR K IIHI IR IIARIRK |

_FOSC(CSW_FSCM_OFF & XT PLL16);

_FWDT(WDT_OFF);

_FBORPOR(PBOR_OFF & MCLR_EN & PWRT_OFF & PWMxH_ACT HI)

_FGS(CODE_PROT_OFF);
/********************%*****************
* Oscillator Calculations ¥
**************************************/

#define FOSC 7372800*16

#define FCY (FOSC / 4)
/****************************************************
* Function: int main(void)

* Purpose: program entry point

* Description: This is where the main loop resides. *

- - i R i
KRR H KKK KK = KRKHRKR /

¥

i



int main(void)

Init_PWMO);

while(1)

PDC2 = 98 ;

void Init_PWM(void)
{

[/ /% PTCON: PWM Time Base Control Register ***%/
PTCONbits.PTEN = 0;
PWMCON1bits.PEN2H = 1;
PWMCON1bits.PEN2L = 1;
PTCONbits.PTCKPS = 0;
PTCONbIts.PTOPS = 0;
PTCONbits.PTSIDL = 0
PTCONDbits.PTMOD = 0;

Running Mode

PTCONbits.PTEN = 1;

80



DTCON1=0b0000100100001001;
/*¥¥** PTPER: PWM Time Base Period Register ****/

PTPERbits.PTPER = 98; // Perio Value bits}

81
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GBPC 15, 25, 35 SERIES

Features
4 UL Recognized file # E-96005
% The plastic material used carries Underwriters

Laboratory Flammability Recognition 94V-0
Integrally molded heatsink provide very low

High Current 15, 25, 35 AMPS. Single Phase Glass Passwated Bridge Rectifiers

thermal resistance for maximum heat
dissipation

400 amperes

Terminals solderable per MIL-STD-202,
Method 208 (Fer wire type)

Typical Ip less than 0.2 uA

High temperature soldering guaranteed:
260°C/ 10 seconds / .375", (9.5mm) lead

lengths(For wire type)

> e > <

< Isolated voltage from case to lead over 2500

volts

Surge overload ratings from 300 amperes to

Dimensions in inches and {millimeters)

Maximum Ratings and Electrical Characteristics
Rating at 25°C ambient temperature unless otherwise specified.
Single phase, half wave, 60 Hz, resistive or inductive load.

For capacitive load, derate current by 20%

Type Number Symbol{-005| -01 | -02 | -04 | -06 | -08 | -10 | Units
Maximum Recurrent Peak Reverse Voltage Veam | 50 | 100 | 200 [ 400 | 600 [ 800 | 1000 V
Maximum RMS Voltage Vams | 35 | 70 | 140 | 280 | 420 | 560 ( 700 | V
Maximum DC Blocking Voltage Vpe | 50 | 100 | 200 | 400 | 600 | 800 {1000 V
Maximum Average Forward GBPC15 15.0

Reciiied Curren GBPC25 lav) 250 A
@Te=56C GBPG35 350

Peak Farward Surge Current, GBPC15 300

Single Sine-wave Superimposed GBPC25 IFsm 300 A
on Rated Load (JEDEC method ) GBPC35 400

Maximum Instantaneous GBPC157.5A

Forward Voltage Drop Per GBPC25125A | Ve 11 v
Element at Specified Current GBPC35 17.5A

Maximum DC Reverse Current I 5 A
at Rated DG Blocking Voltage Per Element R u
Typical Thermal Resistance (Note 1) Réc 1.5 b/W
Operating and Storage Temperature Range Ty, Ts16 -50 to +150 ¥

Notes: 1. Thermal Resistance from Junction 1o Case.
2. Suffix “W" -

Wire Lead Structure/"M" - Terminal Location Face to Face.



TSC
GBPC15005 GBPC1510
RATINGS AND CHARACTERISTIC CURVES {GBPC25005 THRU GBPC2510)
GBPC35005 GBPC3510
FI1G.1- MAXIMUM FORWARD CURRENT FIG.2- MAXIMUM NON-REPETITIVE FORWARD
DERATING CURVE SURGE CURRENT PER BRIDGE ELEMENT
40 I o 4
D § ;.J:\-..
B iy
] T GBPCIS
£ % 1\\ 3 o el
i = \' E Garcis h.‘
€ 2 X g = GIPC2S Ml ™ i
o A
‘. \ o '
\
*’?’ GBPC15 \ §
LT
% ALY a
Y \ 1 15 2 34 5678810 15 202530 & 60 @ 100
10 \ NUMBER OF CYCLES AT 60Hz
¢ \
Cp W s m w2 T 110
CASE TEMPERATURE {C)
FIG.3- TYPICAL REVERSE CHARACTERISTICS FIG 4- TYPICAL FORWARD CHARACTERISTICS
PER BRIDGE ELEMENT PER BRIDGE ELEMENT
. - 1060 -
T -
T T=125%C ~ o]
= S 00 :vw?c;’
5 5 P =
£y é @?0(5 ]
5 T [ Z &
4 Q 4
g / g 7
Tr25C -
<
Z
RN MoE er e Tz T e 12
PERCENT OF RATED PEAK REVERSE VOLTAGE. (%) FORWARD VOLTAGE. (V)

-773 -
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VISHAY.

IRF840, SiHF840

Vishay Siliconix

Power MOSFET

o T FEATURES
| PRODUCT SUMMARY
* Dynamic dV/dt Rating
Vos V) 500 i —
R = * Repetitive Avalanche Rated
| Rogen (2) Ves=10V 0.85 . RoHS*
Qg {Max,) (nC) 63 * Fast Switching patha
Qgs 7€) 93 » Ease of Paralleling
Qgq (nC) 32 * Simple Drive Requirements
Configuration Single + Compliant to RoHS Directive 2002/95/EC
D
DESCRIPTION
T0-22048 Third generation Power MOSFETs from Vishay provide the
designer with the best combination of fast switching,
| ruggedized device design, low on-resistance and
G cost-effectiveness.
The TO-220AB package is universally preferred for all
commercial-industrial applications at power dissipation
s levels to approximately 50 W. The low thermal resistance
and low package cost of the TO-220AB contribute fo its
N-Channel MOSFET wide acceptance throughout the industry.
ORDERING INFORMATION
Package T0-220AB
IRF840PbF
S i SHFB40-E3
IRFB40
HEA SHEB40
ABSOLUTE MAXIMUM RATINGS (T¢ = 25 °C, unless otherwise noted)
PARAMETER SYMBOL LmiT UNIT
Drain-Source Voltage Vos 500 v
Gate-Source Voltage Ves =20 v
; To=25°C 8.0
Continuous Drain Current Vggat 10V T; 100°C lp T A
Pulsed Drain Current® lom a2
Linear Derating Factor 1.0 wrc
Single Pulse Avalanche Energy® Exs 510 mJ
Repetitive Avalanche Current? lag 8.0 A
Repetitive Avalanche Energy® Eag 13 md
Maximum Powar Dissipation | Tg=25°C Py 125 w
Peak Diode Recovery dv/dt® dvidt 35 Vins
Operating Junction and Storage Temperature Range Ty Tsg -55t0+ 150 oc
Soldering Recommendations {Peak Temperature) for10s 300¢
] 10 Ibt - In
Mounting Torque 6-32 or M3 screw
1.1 N-m
Notes
a. Repetitive rating: pulse width limitad by maximum junction temperature {see fig. 11).
b. Vpp =50V, starting Ty=25°C,L=14mH, Rg=25 0, lag = 8.0 A(see fig. 12).
¢. lgp< 8.0 A, dlfclt <100 AVps, Voo < Vs, Ty € 150 °C.
d. 1.6 mm from case.
* Pb containing terminations are not RoHS compliant, exemptions may apply
Document Number. 91070 www.vishay.com
$11-0506-Rev. C, 21-Mar-11 1

This datashest is subject to change without notice,
THE PRODUCT DESCRIBED HEREIN AND THIS DATASHEET ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT iy

dec?81000

vishay,

85



IRF840, SiHF840 VISHAY.
Vishay Siliconix

' THERMAL RESISTANCE RATINGS
PARAMETER SYMBOL TYP. MAX. UNIT
Maximum Junction-to-Ambient Ria - 62
Case-to-Sink, Flat, Greased Surface Rucs 0.50 - W
Maximum Junction-to-Case {Drain) Rinac - 10
SPECIFICATIONS (T) = 25 °C, unless otherwise noted) dasstind
PARAMETER | svmeoL | TEST CONDITIONS [ M | e | max. [ unir
Drain-Source Breakdown Voitage Vos Vgg =0V, lp="250 uA 500 | - ‘ v
Vps Temperature Coefficient AVp/Ty Reference to 25 °C, Ip=1 mA - 0.78 - | vre
Gate-Source Threshold Voltage Vospy Vps = Veg, Ip =250 pA 20 - 4.0 v
Gate-Source Leakage loss Ves=+20V 3 - | £100 | nA
Vps =500V, Vgs =0V N " 2
Zero Gate Voltaga Drain Current s = I
Vos =400V, Vgs =0V, T,=125°C | - - | 20
Drain-Source On-State Resistance Rosgen) Vas=10V Ip=4.8 AP - - 0.85
Forward Transconductance g6 Vps=50V,lp=48 A0 4.9 - - S
Dynamic
Input Capacitance Ciss Vgs=0V, - 1800 [ -
Output Capacitance Con Vpg=25V, - 310 - pF
Reverse Transfer Capacitance Cra 1=1.0MHz, see fig. 5 2 120 -
Total Gate Charge Qq & " 83
Ip=8A, Vpg=400V,
Gate-Source Charge Qgs Ves=10V - - 93 nGC
sea fig. 6 and 13°
Gate-Drain Charge Qe % 5 32
Tum-On Delay Time taon) . 4 _
Rise Time 4 Vo =250V, Ip=8A ol . 1 S 8
Tum-Off Delay Time [ Rgzg.l Q, Rp =310, see fig. 100 " 49
Fall Time ty - 20 -
Intemal Drain Inductance Lp by o i . 45 -
6 mm (0.25") from
" nH
package and center of :
Internal Source Inductance Lg die contact ) - 7.5 -
Drain-Source Body Diode Characteristics
Continuous Source-Drain Diode Current Is MOS'.:ETSWM " - " 8.0
showing the @ "
! integral reverse
Pulsed Diode Forward Cumrent® lsm p - junction diode A - - 32
Body Diode Voltage Vsp Ty=25°C,lg=8A, Vgs=0VP § = 2.0 v
Body Diode Reverse Recovery Time «
) il * Ty=25°C, | =8 A, dl/dt = 100 Afs® ML B
Body Diode Reverse Recovery Charge Qy - 42 89 §C
Forward Turn-On Time ton Intrinsic turn-on time is negligible lum-on is dominated by Lg and Lp)
Notes
a. Repetitive rating; pulse width fimited by maximum junction temperatura (see fig. 11).
b. Pulse width <300 ps; duty cycle <2 %.
www.vishay.com Document Number: 91070
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Vishay Siliconix

TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)

VR‘
™ 15V = W
10V
i 80V
g 70V
:E 1o 8OV I—1 -
55V
: SR
3 Botom 45V 7
£
g
[a)
8 rd 45V]
|
10 20 ps Pulse Width
T, =25°C
100 10!
910%_01 Vps: Drain-to-Source Voltage. (V)
Fig. 1 - Typical Qutput Characteristics, Te = 25 °C
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Top 15V I
10! v
-~ 8ov
b 70V
£ 60V
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3 50V
c Bottom 4.5V [ Z
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Q y
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T 20 s Pulse Width
f Te=150C
100 10!
10702 Vps. Drain-to-Source Voltage (V)

Fig. 2 - Typical Output Characteristics, T = 150 °C
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Fig. 3 - Typical Transfer Characteristics
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Fig. 4 - Normalized On-Resistance vs. Temperature
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VISHAY.

Vishay Sili

iconix

- \ Veg=0V,f=1MHz
\ Cyy = Cpy + gy Cq Shorted 5 A
Cps=C, Py
g G m G+ Gy € 500/ //
E \ ‘\\ 3 10! 7 yi
=t ™ Q y 4
> 1500 \ - ;-
8 \ I gl 25°C
g N a rd J
’ N » 11}
§ 1000 8 /
7] \ ™ g
o "~ \hd\cm E J
- Bz | Cres g /
T B Ves=0V|
0 100 -
1w 10! 04 06 08 10 12 14
070,05 Vps, Drain-to-Source Vottage (V) 070,07 Vgp, Source-to-Drain Voltage (V)

Fig. 5 - Typical Capacitance vs. Drain-to-Source Voltage

Fig. 7 - Typical Source-Drain Diode Forward Voltage

2 [oT50k 10:
£ i p i
& ® ,uﬂﬁfmv . o LI T Iil!llfl‘llimllul
] Vog =250V gt 5 . |||||!| ﬁ!lh..lllll_“_ ]
% i Vge= 100v| é
: | :
3 e
2 8 £
p 1 o 1
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(0] ' - 5
>g ' l For lest circuit 2 "“I C:f:ucc "’"

0 e A nmm

o 15 XN 45 & 7 o1t Pttt fyp? tie? fpe

9107006 Qg, Total Gate Charge (nC) 91008 Vpg, Drain-to-Source Vollage (V)

Fig. 6 - Typical Gate Charge vs. Drain-to-Source Voltage

Fig. 8- Maximum Safe Operating Area
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Vishay Siliconix
Ry
Vos)——AW
B F‘?r'nm
N t[_ e
\\ = Vs
g @ NN
E Pulse width 5 1ps
£ Duty fackor 9.1 %
3 4 \‘ i
£ Fig. 10a - Switching Time Test Circuit
5 \
o
£ 20 \\
Vig—— ———\
90 %
00 !
25 50 75 100 125 180 | !
I I
9100_08 Te, Case Temperature (*C) ! i
10% I
o I — v
Yooy & ko 1

Fig. 8 - Maximum Drain Current vs. Case Temperature Fig. 10b - Switching Time Waveforms

- y {Thermal Response) m&-)l

Noles:
1. Duly Factor, D =t,4,
2. Poak Tj= Py x Zuge+ Tg

N

= 0.0-‘ HH 1l 1 -

3 T |
£ 2 1T T
ug'f 04 0.t P,,,II l '
CQE, .0

3 g Single Pulse

E

£

@

=

104
10% 104 102 102 0.1 1 10 102
470,11 t,, Rectangular Pulse Duration (S)
Fig. 11 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig. 12a - Unclamped Inductive Test Circuit Fig. 12b - Unclamped Inductive Waveforms
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Fig. 12¢ - Maximum Avalanche Energy vs. Drain Current
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Fig. 13a - Basic Gate Charge Waveform
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Fig. 13h - Gate Charge Test Circuit
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Vishay Siliconix

Peak Diode Recovery dV/dt Test Circuit

gk <+ Gircuit layout considerations
i + Low stray inductance
i ) + Ground pane
« Low leakage inductance
current transformer
—
+
4 0
| )
iR A~
@ @
Y §
fy + dVidt controled by R, 1
+ Driver sama type as D.U.T. ™ Voo
+ Iy controlied by duty factor D" i
+ D.LLT. - device under test

@ Driver gate drive

Period —PW._
P ‘en Perlod

Vgg= 10V

_55__&_g

DT, g, waveform

Reverse
recovery Body diode forward
current current
@ DT, vy wavetom o
recovery
N\ 'f,
11
L4
Re-applied |/ ¢
v Body dioda forward i
@ Inductor current (r‘i_/"?‘\
Ripple <5 % e
i
Note

a. Vg =5 Vfor logic level davices

Fig. 14 - For N-Channel

Vishay Silconix maintains worldwide manufacturing capabilily. Products may be manufactured at one of several qualfied Jocations. Reliability data for Sificon
Technology and Package Renahﬁry reprssenr a composite of all qualified locations. For related documents such as packageitape drawings, part marking, and
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Package Information

L R Vishay Siliconix
MILLIMETERS INCHES
fott— A —t
E DIM. MIN. MAX, MIN. MAX.
HE e A 425 | 465 | 0467 | 0183
I L~ 8P M b 069 1.01 0.027 0.040
f o b{1) 1.20 173 0.047 0.068
g4l ¢ 0% | 061 | 001 | o0
l 14.85 1549 0.585 0610
- E 10.04 1051 0.395 0414
o /’ 8 24 287 0.095 0105
e(1) 488 5.28 0.192 0208
F 114 1.40 0.045 0.055
H{1) 6.09 6.48 0.240 0255
1 2 8 Ji) 2.4 2.92 0.095 0115
S|
T I L 13.35 14.02 052 0552
o) M L(1) 332 3.82 0131 0150
per | -
oP 3.54 3.94 0.133 0165
RN i Q 260 3.00 0.102 0.118
4 I— b{1) ECN: X12-0208-Rev. N, 08-Oct-12
DWG: 5471
Notes
M = 132 mm to 1.62 mm (dimension including protrusion)
Heatsink hole for HYM
| il w * Xi'an and Mingxin actual photo
C=t ju—
w1t
&
== J{1)
= (1) ==
Revison: 08-Oct-12 1 Document Number: 71195

For technical questions, contact: fym@y
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vm Legal Disclaimer Notice
www.vishay.com Vishay

Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiiates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay"), disclaim any and all liability for any errors, inaccuracles or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i any and all
liability arising out of the application or use of any product, i) any and all liability, including without limitation special,
consequential or incidental damages, and (i) any and all implied warmanties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay's knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer's responsibility to validate that a particular
product with the properties described in the product specification is sitable for use in a particular application. Parameters
provided in datasheets and/or specifications may vary in different applications and performance may vary over time. Al
operating parameters, including typical parameters, must be validated for each customer application by the customer's
technical experts. Product specifications do not expand or otherwise modify Vishay's terms and conditions of purchase,
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in persenal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at thelr own risk and agree
to fully indemnify and hold Vishay and its distributors harmless from and against any and al claims, liabilities, expenses and
damages arising or resulting in connection with such use or sale, including attomeys fees, even if such claim alleges that Vishay
or its distributor was negligent regarding the design or manufacture of the part. Please contact authorized Vishay personnel to
obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

Material Category Policy

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as RoHS-Compliant fulfill the
definitions and restrictions defined under Directive 2011/65/EU of The European Parliament and of the Council
of June 8, 2011 on the restriction of the use of certain hazardous substances in electrical and electronic equipment
(EEE) - recast, unless otherwise specified as non-compliant.

Please note that some Vishay documentation may still make reference to RoHS Directive 2002/95/EC. We confirm that
all the products identified as being compliant to Directive 2002/85/EC conform to Directive 2011/65/EU.

Revision: 12-Mar-12 1 Document Number: 91000
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TC4420
MICROCHIP TC4429

6A HIGH-SPEED MOSFET DRIVERS

FEATURES GENERAL DESCRIPTION
N Latch-Up Protected ........... Will Withstand >1.5A The TC4420/4429are 6A (peak), single output MOSFET
Reverse Qutput Current drivers. The TC4429 is an inverting driver (pin-compatible
B Logic Input Will Withstand Negative Swing Up with the TC429), while the TC4420is a non-inverting driver.
fo 5V These drivers are fabricated in CMOS for lower power, more
M ESD Protected 4KV efficient operation versus bipolar drivers.
B Maiched Rise and Fall TImes .....ccoucvcenermenne 25nsec Both devices have TTL-compatible inputs, which canbe
W High Peak Output Current ..... .. BAPeak  drivenashighas Vpp + 0.3V or aslow as - 5V without upset
B Wide Operating Range ............ -4.5V1018V  or damage to the device. This eliminates the need for
W High Capacitive Load Drive ................... 10,000pF  external level shifting circuitry and its associated cost and
W Short Delay TiMe wuwcrecciiuseses -..55nsec Typ.  size. The output swing is rail-to-rail ensuring better drive
B Logic High Input, Any Voltage ...........24Vto Voo voltage margin, espedially during power up/power down
B Low Supply Current With Logic "1" Input... 4504A  sequencing. Propagational delay time is only 55nsec (typ.)
W Low Quitput Impedance ... emrereenesssesons 250 andthe output rise and fall times are only 25nsec (typ.) into
B Output Voltage Swing to Within 25mV of Ground 2500pF across the usable power supply range.
orVpp Unlike other drivers, the TC4420/4429 are virlually
latch-up proof. They replace three or more discrete compo-
APPLICATIONS nents saving PCB area, parts and improving overall system
reliability.
N Switch-Mode Power Supplies
8 ke i ORDERING INFORMATION
N Pulse Transformer Driver
B Class D Switching Amplifiers Temperature
PartNo.  Logle Package Range
PIN CONFIGURATIONS TC4420CAT Noninverting 5PinTO-220  0°C10470°C
TC4420COA Noninverting  8-Pin SOIC 0°Clo +70°C
TO-2205 8-Pin SOIC =
. TC4420CPA  Noninverting 8-Pin PDIP 0°C to +70°C
- v TCAMZ20EOA Noninvering 8PnSOIC - 40°C lo +85°C
Tota ;ﬁg‘: oo TC4420EPA  Noninverting 8-Pin PDIP -~ 40°C 1o +85°C
5] oho TC44201JA  Noninverting 8-Pin CerDIP  -25°C {o +85°C
m ; TC4420MJA  Noninverting 8-Pin CerDIP - 55°C to +125°C
gs NOTE: Duplcate pirs must bolf be connected for proper operation.
ig’ g TCA4429CAT  Invering 5-Pin TO-220 0°C to +70°C
TC4429C0OA Inverting 8-Pin SOIC 0°C to +70°C
TC4429CPA  Inverting 8-Pin PDIP 0°C 1o +70°C
FUNCTIONAL BLOCK DIAGRAM TC4429E0A Inverting 8PinSOIC  -40°C1o +85°C
T 0 Voo TC4429EPA  Inverting 8-PinPDIP  -40°C1o +85°C
s Town TC44291JA  Inverting 8-Pin CerDIP - 25°C fo +85°C
'y H TC4429MJA  Inverting 8-Pin CerDIP - 55°C to +125°C
30 myY
}ODUTPU'
T L
I -
INPUT Ot
i ‘] 4 TC4420
T
GND O—+
EFFECTIVE
INPUT
C=38pF

2001 Mierochip Technology Ine.  DS214194 TCH2085 101696
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TC4420
TC4429

6A HIGH-SPEED MOSFET DRIVERS

ABSOLUTE MAXIMUM RATINGS*

SUPPlY VOHEGE ..covivverrsssscncmssssssssssssesiiessercessnnanes 20V
INPUE VORAGE ..oovvviireienscvenninisssnrensssanenns = BV 10> Vop
Input Current (Vi > VBD) wvevvveesamimssssscsmiamnnsinen 50mA
Power Dissipation, {Ta <70°C)

PDIP

SOIC

CerDIP

2PN TERZAN e sk 1.6W
Package Power Dissipation, Tg < 25°C

5-Pin TO-220 (With Heat Sink) ..........cc.cco..o..... 12.5W
Derating Factors (To Amblent)

PDIP... OO NPT RORRNE 111 ¢/1

2. 0] — 4mWreG

CerDIP ... 6.4mW/°C

5-Pin T0220 iR 12mW/eC
Thermal tmpedanoes D’ 0 Gasa}

5-Pin TO-220 Ryy.0 10°C/W

Storage Temperature Range ..............~ 65°C to +150°C
Operating Temperature {Chrp} - .. +150°C
Operating Temperature Range (Ambzeni)
C Version ... —_— .. 0°Cto +70°C
T 1o T - 25°C to +85°C
BV B IO s e -40°C1o +85°C
M Version ........ -55°C to +125°C
Lead Temperature (So!dermg, 1 0 sec) .. +300°C

*Static-sensitive davice. Unused devices must be stored in conductive
material. Protect devices from static discharge and static fields.
Stresses above those listed under "Absolute Maximum Rafings® may
cause permanent damage lo the device. These are stress ratings only
and functional operation of the device at these or any other conditions
above those indicated In the operation sections of the specifications is
not implied. Exposure to absolute maximum rating condtions for
extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS: Ta = +25°C with 4.5V < Vipp < 18V, unless olherwise specified.

Symbol Parameter Test Conditions | | Typ [ Max [ Unit

Input

Vi Logic 1 High Input Voltage 24 1.8 e Vv

Vi Logic 0 Low Input Voltage — 1.3 08 v

Vi (Max) Input Voltage Range -5 — | Vo403 | V

In Input Current OV ViV -10 - 10 HA

Output

Vo High Qutput Vetage See Figure 1 Vpp-0.025| — — v

Vou Low Qutput Voltage See Figure 1 — - 0025 |V

Ro Output Resistance, High lout = 10 mA, Vpp = 18V - 2.1 28 0

Ro Output Resistance, Low lout = 10mA, Vpp = 18V — 15 25 Q

Ik Peak Output Current Vpo = 18V (See Figure 5) e 6 — A

lnev Latch-Up Protection Duty Cycle <2% 15 - — A

Withstand Reverse Current t < 300usec

Switching Time (Note 1)

t Rise Time Figure 1, C| = 2500pF — 25 35 nsec

te Fall Time Figure 1, CL = 2500pF — 25 35 nsec

tos Delay Time Figure 1 - 55 75 nsec

tn2 Delay Time Figure 1 e 55 75 nsec

Power Supply

I Power Supply Current V=3V - 045 15 mA
Vin=0V - 55 150 pA

Voo Operating Input Voltage 45 - 18 )

TC44209.6 1011896

© 2001 Micrechip Technology Ine,  DS214194
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6A HIGH-SPEED MOSFET DRIVERS

TC4420
TC4429

ELECTRICAL CHARACTERISTICS: Measured over operating temperature range with 4.5V < Vpp s 18V,

unless otherwise specified.

Symbol Parameter Test Conditions | Min [ Typ ’ Max | unit

Input

Vi Logic 1 High Input Voltage 24 — - A

Vi Logic 0 Low Input Vollage — — 0.8 v

Viy (Max) Input Vollage Range -5 — |Vpp+03 |V

Iy Input Current OV <ViN< Vop -10 — 10 HA

Output

Vox High Quiput Voltage See Figure 1 Vop-0.025| — - v

VoL Low Output Voltage See Figure 1 - — | 0025 |V

Ro Qutput Resistance, High loyt = 10mA, Vop = 18Y — 3 5 Q

Ro Qutput Resistance, Low loyr = 10mA, Vpp = 18V - 23 5 Q

Switching Time (Note 1)

ta Rise Time Figure 1, C| = 2500pF — 32 60 nsec

te Fall Time Figure 1, Cp = 2500pF — H 60 nsec

to1 Delay Time Figure 1 —_ 50 100 nsec

to2 Delay Time Figure 1 - 65 100 nsec

Power Supply

Ig Power Supply Current Vin=3V — 0.45 3 mA
Vin =0V — 60 400 HA

Voo Operating Input Voltage 45 — 18 v

NOTE: 1. Switching times guaranteed by design.

Vpp =18V

.'—1
$1}lF
1 [s
INPUT

45V = —

0.1pF == = 04pF
F ’- OV lm._ ‘ii D2
INPUT -2 De § L ++00uTPUT e
7 OUTPUT \
C, = 2500pF
TC4429 6 N w ——— %K
INPUT: 100 kHz, square wave,
4 5
lage = by, < 10nS€C.

@ 2001 Microchip Technokgy Inc. DS21419A

Figure 1. Switching Time Test Circuit

TCH20E 6 101896
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6A HIGH-SPEED MOSFET DRIVERS

TC4420
TC4429
TYPICAL CHARACTERISTICS
Rise Time vs. Supply Voltage Fall Time vs. Supply Voltage  Rise and Fall Times vs. Temperature
120 100 50 —r——
. Cp.=2200 pF
100 2 Vpp= 18V
\ 80 N 4
™ C1.= 10,000 pF | N
. 80 S SNCL=10,000pF | . >
- 8§ 60 §3° ———
$ ol 1 £ D g (| [t
u w T w 'RisE
= CL=4700pF- = C =4700pF | =
" "‘\hL L |E® g
e ] ==l [C, = 2200pF
” o CL = 2200 pF 2 M P W
0 0 0
5 7 9 11 13 15 5 7 9 11 13 15 60 -20 20 60 100 140
Voo (V) Voo (V) Ta(C)
Propagation Delay Time
Rise Time vs. Capacitive Load Fall Time vs. Capacitive Load vs. Supply Voltage
100 y. 100 8
80 " — 80 - e
60 A 60}
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§ A |2 T ao— Pidll
H rd /// g Vpp =5V, “d w \ ton
5 /4 W 1 g NN
£ Vpp= 12V, = Vop =12V, . >
m é Vop= 18V F Tope Ry % \
2 Y 20 @ \l{
w o T
10 10 3%
1000 10000 1000 10000 4 6 8 10 12 14 16 18
CAPACITIVE LOAD {pF) CAPACITIVE LOAD (pF} SUPPLY VOLTAGE (V)
Propagation Delay Time
vs. Temperature Supply Current vs. Capacitive Load Supply Current vs. Frequency
50— 84 T T 1000 === H
| Cp=2200 pF | Vpp=15V — CL= 2200 pF HH
Vpp= 18V 7 " 18V
40— e g A
) - g £ A
g |-o2 = E 100 10v
§ L. Lo E 56 z =
E30 1 i il 5
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il 4
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6A HIGH-SPEED MOSFET DRIVERS

TC4420
TC4429

TYPICAL CHARACTERISTICS (Cont.)

High-State Output Resistance Low-State Output Resistance
5 25 "
: \
\1|00 mA \\
a1 | 2 l
z | toma 50 mA 3 \fOO mA
=}
@
3 15 ‘
10 mA
2 1
5 7 8§ 11 13 15 5 7 9 11 13 15
Vop (V) Vpp(V)
Effect of Input Amplitude
on Propagation Delay Total nA«S Crossover*
200 ———— 4
LOAD = 2200 pF
Y, e
160 - g
g oy s /
5 @
w 120 —INPUT 24V <
PN i /
™
INPUT 3V Lt <
3 80 Q = 5 1/
o N INPUT 5V H 7
a | @ 1
g
4 INPUT 8V AND 10V & | LA
L
0 0
5678 9101112131415 56 78 9 101112131415
Voo (V) SUPPLY VOLTAGE (V)

* The values on this graph represent
the loss seen by the driver during
ong complete cycle. For a single
transition, divide the value by 2.
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6A HIGH-SPEED MOSFET DRIVERS

TC4420
TC4429
PACKAGE DIMENSIONS
8-Pin Plastic DIP r'/— Rl
ke M e |
( 260 (6.60)
240 6.10)
045 (1.14) 070(1.78)
030 (0-75]-—! |- -‘l I-MD(I 02) 310 (7.87)
400 (10.16) —o 290 (7.37)
348 (8.84)
200 (5.08) = E
140 (356) oo
. 020 (0.51) 015(0.38) 3°MIN
150 (3.81) f - ;
A15(2.92) o08(020)” J
J L -
A10(279) 022 (0.56) t
080 (228) 015 (0.38)
e
8-Pin CerDIP ( PIN'1
N |—| m r[
300(752)
230{534)
I_I L
085 (1.40) MAX.—- Loao (0.51) MIN.
400 (10.16) 320(8.13)
.370‘(9.40) _'| 290(7.37)
.040(1.02)
200 (5.08) 020 {0.51) L
160 (4.06) l
e 9881 g Eggg; ‘l “MIN.
125 (3.18) : SRR
__t
__“__ L_Aaono.m)
320 (8.13)
065 (1.65) 020 (0.51)
045 (1.14) 016 {0.41)
Dimensions: inches (mm)
TCA4209:6 10°1896 6 © 2001 Microchip Technology Inc.  DS214194
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6A HIGH-SPEED MOSFET DRIVERS

TC4420
TC4429

PACKAGE DIMENSIONS (Cont.)

/

8-Pin SOIC
A T ,
157(3.9) 244 (6.20)
150(3.81) 228(5.79)
050 (1.27) TYP.
197 (5.00)
F 089(1.75)
e Mm%-@%'ﬂfﬁfﬁfii
020(051) 010 (0.25) 0—45012.]
013(033) 004 0.10) Ims{afdog
102 14 13)
5-Pin TO-220 415 (1054) 7
170297 330(991)
103(262) 156 3.%6) 822{%?32+ r"
| 140 (3.56)
I DIA
2304 | 1.
B T @ T fa
13(1557) s g}'&g
569 (1445) TSRS
037 (0.95
590 {14.99) T 025 }n.&sg
4% (1224) -
J 012 (030
PIN1—/" _.4 .ggq.gm 2 |__
Heltan 115 (292)
273(693) 087 (221) Dimensions: inches {mm)
263 (6.68)
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HIGH SPEED-10 MBit/s

LOGIC GATE OPTOCOUPLERS

SEMICONDUCTOR®
o T 1 B T A B et A et T A BT 32, A S e e e e |
SINGLE-CHANNEL DUAL-CHANNEL
6N137 HCPL-2630
HCPL-2601 HCPL-2631
HCPL-2611
o T o T M P e e =1 3 o Py =t e e
DESCRIPTION

The 6N137, HCPL-2601/2611 single-channel and HCPL-2630/2631 dual-channel
optocouplers consist of a 850 nm AlGaAS LED, optically coupled to a very high
speed integrated photodetector logic gate with a strobable output. This output
features an open collector, thereby permitting wired OR oulputs. The coupled
parameters are guaranteed over the temperature range of -40°C to +85°C. A
maximum input signal of 5 mA will provide a minimum output sink current of 13
mA (fan out of 8).

An intemal noise shield provides superior commen mode rejection of typically 10
kV/ps. The HCPL- 2601 and HCPL- 2631 has a minimum CMR of 5 kV/us.

The HCPL-2611 has a minimum CMR of 10 kV/us.

FEATURES
+ Very high speed-10 MBit/s
+ Superior CMR-10 kV/ps
+ Double working voltage-480V
+ Fan-out of 8 over -40°C to +85°C uell T V..
* Logic gate output
+ Strobable output - v,
+ Wired OR-open collector g }_
+ U.L. recognized (File # E90700) 7 o
o
APPLICATIONS
+ Ground loop elimination
+ LSTTL to TTL, LSTTL or 5-volt CMOS
+ Line receiver, dala transmission 6N137 HCPL-2630
+ Data multiplexing HCPL-2601 HCPL-2631
+ Swilching power supplies HCPL-2611
+ Pulse transformer replacement
+ Computer-peripheral interface
TRUTH TABLE
(Positive Logic)
Input Enable Output

H H L

L H H

H L H

L L H

H NC L

E NC H

A 0.1 HF bypass capacitor mus! be connected between pins 8 and 5.
(See note 1)

o e e e Pt B e T Al S A e ot

© 2001 Fairchild Semiconductor Corporation
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EAIRCHILD HIGH SPEED-10 MBit/s
AT e S o LOGIC GATE OPTOCOUPLERS

SEMICONDUCTOR®
e e e e

SINGLE-CHANNEL DUAL-CHANNEL
6N137 HCPL-2630
HCPL-2601 HCPL-2631
HCPL-2611
T e e T e e e ey ey

ABSOLUTE MAXIMUM RATINGS (No derating required up to 85°C)

Parameter Symbol Value Units

Storage Temperature Tsta -65to +125 °C

Operating Temperature Torr -40 10 +85 °C

Lead Solder Temperature TsoL 260 for 10 sec °C

EMITTER

DC/Average Forward Single channel I W mA

Input Current Dual channel (Each channel) 30

Enable Input Voltage Single channel v i v

Not to exceed Vo by more than 500 mV E '

Reverse Input Voltage Each channel Vg 50 v

Power Dissipation Single channel B 100 W

Dual channel {Each channel) ' 45 -
DETECTOR v
Spely Yehage {1 minuclg max) i X
Qutput Current Single channel 50
Dual channel (Each channel) lo 50 A

Qutput Voltage Each channel Vo 70 v

Collector Output Single channel 85

Power Dissipation Dual channel (Each channel) Po 60 i

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Max Units

Input Current, Low Level Iy 0 250 A

Input Current, High Level =N 6.3 15 mA

Supply Voltage, Output Vee 45 65 v

Enable Voltage, Low Level VeL 0 0.8 v

Enable Voltage, High Level Vey 20 Vee v

Low Level Supply Current Ta -40 +85 ’C

Fan Qut (TTL load) N 8

" 6.3 mA is a guard banded value which allows for at least 20 % CTR degradation. Initial input current threshold value is 5.0 mA or less

e o e e e e e e s e o . e L e e s TSP PP i sy s
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A | LOGIC GATE OPTOCOUPLERS
SEMICONDUCTOR®

SINGLE-CHANNEL DUAL-CHANNEL
6N137 HCPL-2630
HCPL-2601 HCPL-2631
HCPL-2611

ELECTRICAL CHARACTERISTICS (T4 = -40°C 1o +85°C Unless otherwise specified.)
INDIVIDUAL COMPONENT CHARACTERISTICS

Parameter Test Conditions | Symbol | Min Typ* Max Unit
EMITTER {IF = 10 mA) 1.8
Input Forward Voltage Th=2sC | VF 14 | 175 v
Input Reverse Breakdown Voltage {lp = 10 pA) Byr 5.0 v
Input Capacitance (VE=0,f=1MHz) Cin 60 pF
Input Diode Temperature Coefficient (lF=10mA) | AVE/ATA -14 mV/°C
DETECTOR
High Level Supply Current _Single Channel | (Vo =55V, lr=0mA) | ooy 7 0 | ma
Dual Channel (VE=05Y) 10 15
Low Level Supply Current _ Single Channel | (Voo =55V, I = 10 mA) 9 13
Dual Channel Ve=05v) | loot 14 21 mA
Low Level Enable Current (Vee =55V, Ve=05V) leL -0.8 -1.6 mA
High Level Enable Current (Voo =55V, Ve=20V) len -0.6 -1.6 mA
High Level Enable Voltage (Veg=565Y, [r=10ma) | Veu 2.0 v
Low Level Enable Voltage (Voe =55V, Ir= 10 mA) (Note 3) VeL 08 Vv

SWITCHING CHARACTERISTICS (T = -40°C 10 485°C, Vg = 5 V, I = 7.5 mA Unless otherwise specified.)

AC Characteristics Test Conditions Symbol Min Typ** Max Unit
Propagation Delay Time (Note 4) (T4 =25°C) 20 45 75
to Output High Level (RL=3500, C = 15pF) (Fig. 12) |  TPH 100 i
:ngp:tﬁlﬂ. .,ET_I:XJIM e {Noﬂte 5)|(Ta .:25 C) Tont 25 45 75 =
L =350 00, Cy = 15 pF) (Fig. 12) 100
Pulse Width Distortion (RL=35010), C_ =15 pF) (Fig. 12) | [Teu-Teru 3 35 ns
. (RL=35010, C_ = 15 pF)
Oulput Rise Time (10-90%) Note8) e 2] t 50 ns
(RL=350 03, C, = 15 pF)
Qutput Fall Time (90-10%) (Note 7) {Fig. 12) i 12 ns
Enable Propagation Delay Time (lF=75mA Ven=35Y)
to Output High Level (R =350 0, Gy = 15 pF) (Note 8) (Fig. 13) teLH 20 i
Enable Propagation Delay Time (lp=75mA Vey=35V)
o Outpul Low Level (R, =350 0, Gy = 15 pF) (Note 9) {Fig. 13) teHL 20 ne
Common Mode Transient Immunity (T =25°C) [Vowi = 50 V, (Peak)
(at Output High Level) (Ir = 0 mA, Vo (Min.) = 2.0V) [
6N137, HCPL-2630 (R, =350 1) (Note 10) |  [CMHI 10,000 Vips
HCPL-2601, HOPL-2631 (Fig. 14) 5000 | 10,000
HCPL-2611 Vol = 400V 10,000 | 15.000
(RL =350 ) (I = 7.5 mA, Vi (Max.) = 08 V)
CommonMode  GN137,HCPL-2630  [Vou| =50V (Peak) 10,000
Transient Immunity  HCPL-2601, HCPL-2631 (Ta=25cc) | IOMU Vi
{at Qutput Low Level) (Note 11) (Fig. 14) 5000 | 10,000
HCPL-2611 (T4 =25°C) Moyl = 400V 10,000 | 15,000

e B Y T e gy
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FAIRCHILD HIGH SPEED-10 MBit/s
LOGIC GATE OPTOCOUPLERS

SEMICONDUCTOR®
SINGLE-CHANNEL DUAL-CHANNEL
6N137 HCPL-2630
HCPL-2601 HCPL-2631
HCPL-2611

TRANSFER CHARACTERISTICS (7, = -40°C to +85°C Unless otherwise specified.)

DC Characteristics Test Conditions | Symbol Min Typ* Max Unit

High Level Qutput Current (Vg =55V, Vg=55V) | 00 A

(=250 pA, Vg =20V) (Note ) | O b
Low Level Quiput Current (Voo =55V, Ip= 5 mA) Vo e Bl i

(Ve=2.0V, I =13 mA) (Note 2)
(Vee =55V, Vg=06Y,
Ve=2.0V, g =13 mA)

Input Threshold Current

ISOLATION CHARACTERISTICS (7, =-40°C to +85°C Unless otherwise specified.)

Characteristics Test Conditions | Symbol Min Typ** Max Unit
Input-Output (Relative humidity = 45%)
Insulation Leakage Current (Ty=25°C,t=5s)
I[_o 1.0* uA
(Vi.o = 3000 VDC)
(Note 12)

Withstand Insulation Test Voltage (RH < 50%, Ty = 25°C)

V V
(Note 12) (t = 1 min.) %0 i S
Resistance (Input to Output) (V.0 = 500 V) (Note 12) Ro 1012 0
Capacitance (Input to Output) {f=1MHz) (Note 12) Cio 0.6 pF

** All typical values are at Voo =5 V, Ty = 25°C

NOTES

1. The Vs supply to each optoisolator must be bypassed by a 0.1F capacitor or larger. This can be either a ceramic or solid tantalum

capagilor with good high frequency characteristic and should be connected as close as possible to the package Vi, and GND pins

of each device.

Each channel.

Enable Input - No pull up resistor required as the device has an intemal pull up resistor.

4. lpyy - Propagation delay is measured from the 3.75 mA level on the HIGH to LOW transition of the input current pulse to the 1.5 V
level on the LOW to HIGH transition of the output voltage pulse.

5. tpy, - Propagation delay is measured from the 3.75 mA level on the LOW to HIGH transition of the input current pulse to the 1.5 V
level on the HIGH to LOW transition of the output valtage pulse.

6. I -Rise time is measured from the 90% to the 10% levels on the LOW to HIGH transition of the output pulse.

7. I -Fall time is measured from the 10% to the 90% levels on the HIGH to LOW transition of the output pulse.

8. ey~ Enable input propagation delay is measured from the 1.5 V level on the HIGH to LOW transition of the input voltage pulse
to the 1.5 V level on the LOW to HIGH transition of the oulput voltage pulse.

9. gy - Enable input propagation delay is measured from the 1.5 V level on the LOW to HIGH fransition of the input voltage pulse
tothe 1.5 V level on the HIGH to LOW transition of the output valtage pulse.

10. CMy - The maximum tolerable rate of rise of the common mode voltage to ensure the oulput will remain in the high state
{ie., Vour > 2.0 V). Measured in volts per microsecond (V/s).

11. CM_ - The maximum tolerable rate of rise of the common mode voltage to ensure the output will remain in the low output state
(i.e., Your < 0.8 V). Measured in volts per microsecond (V/ps).

12. Device considered a two-terminal device: Pins 1,2,3 and 4 shorled together, and Pins 5,6.7 and 8 shorted together.

B e e e e e P A N Y RS |
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SEMICONDUCTOR®

e e ey

SINGLE-CHANNEL
6N137

HCPL-2601
HCPL-2611

HIGH SPEED-10 MBit/s

LOGIC GATE OPTOCOUPLERS

DUAL-CHANNEL
HCPL-2630
HCPL-2631

TYPICAL PERFORMANCE CURVES

Fig.1- Low Level Outpul Voltage vs. Ambient Temper ature
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Fig. 2 Input Diode Forward Voltage

vs. Forward Current
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R LOGIC GATE OPTOCOUPLERS

SEMICONDUCTOR®

SINGLE-CHANNEL DUAL-CHANNEL
6N137 HCPL-2630

HCPL-2601 HCPL-2631
HCPL-2611

Fig.7 Pulse Width Distortion vs. Temperature Fig. 8 Rise and Fall Time vs. Temperature
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Fig. 11 High Level Output Current
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6N137 HCPL-2630
HCPL-2601 HCPL-2631
HCPL-2611
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i

Input
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Fig. 13 Test Circuit tgy and tg .
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SINGLE-CHANNEL DUAL-CHANNEL
6N137 HCPL-2630
HCPL-2601 HCPL-2631
HCPL-2611

,
cc E + 0 +5V
i ﬂ Ap l gason
}\‘ii bypass
E Output
] 6 (Vo)
GND |
VCM
Pulse Gen =
—iEepue e Peak
ov
sV CMy
\/Switching Pos. (A), | = 0 \ﬁ/
Yo
--------- Vo (Min)

--------- Vo (Max)
" /\Swltchlng Pos. (B, | = 7.5 mA
0
)5V CML

Fig. 14 Test Circuit Common Mode Transient Immunity
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e e e LOGIC GATE OPTOCOUPLERS
SEMICONDUCTOR?
SINGLE-CHANNEL DUAL-CHANNEL
6N137 HCPL-2630
HCPL-2601 HCPL-2631
HCPL-2611
Package Dimensions (Surface Mount)

R s D

4 3 2 é{ v

Bz

S4B
om ae‘» 0918501 s R0
n:w nuﬂs% T s mx—-T b sem

0208 20) W10 i) 040810
028 TYe I,_m:m} e ten

Lead Coplanarity : 0.004 (0.10) MAX.
Package Dimensions (0.4”Lead Spacing)
d

&3

S 838

lelely

%:Wlim
204178

NOTE
All dimensions are in inches (millimeters)
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SEMICONDUCTOR®
*
SINGLE-CHANNEL DUAL-CHANNEL
6N137 HCPL-2630
HCPL-2601 HCPL-2631
HCPL-2611

e e e T e o e et e T T o e et At s e o Eomstroemiop s mraga m b ere. |

ORDERING INFORMATION

Ord
Optio ge 8 De ntio
] S Surface Mount Lead Bend
SD .SD Surface Mount; Tape and reel
W W 0.4” Lead Spacing

12.0£01

] 4.90+0.20
4.0£0.1| 01552005
0.30+0.05 40204 -l l— / l.1.75:(1 10

DOODDOOA&O&OG’O—‘-

r T 75401
U U 1l i a |
T 1 | A | t60+03
g ae o Bfq f 10.30 £0.20
1 1 | 1] ) 1 *
\
LY
0.1 MAX 10.3020.20 \—91.510.1

Usar Direction of Feed
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Rt RO AR LOGIC GATE OPTOCOUPLERS
SEMICONDUCTOR®
m
SINGLE-CHANNEL DUAL-CHANNEL
6N137 HCPL-2630
HCPL-2601 HCPL-2631
HCPL-2611
_
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO
ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME
ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HERE-
IN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. Acritical component in any component of a life support
systems which, (a} are intended for surgical device or system whose failure to perform can be
implant into the body,or (b) support or sustain life, reasonably expected to cause the failure of the life
and (c) whose failure to perform when propery support device or system, or to affect its safety or
used in accordance with instructions for use provided effectiveness.

in labeling, can be reasonably expected 1o result in a
significant injury of the user.

L e B ey P TSR Y S e s e

DS300202 79001 1OF veww.fairchildsemi.com
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W Pulse duty consfruction

B Self-hedling

B Very low dissipalion factor

B Negotive capacitance change
versus lemperature

B According to RoHS 2011/65/EU

Typmni)\pphcuﬁuns R

For pulse applications e.g.

B Switch mode power supplies
B TV and monitor sets

B Lighting

W Audio/video equipment

Construction

Dielectric: Polypropylene (PP} film
Capacitor elecirodes:
Double-sided metallized plastic film
Internal construction:

WIMA MKP 10

Polypropylene (PP) Capacitors for Pulse Applications with
Double-Sided Metallized Electrodes in PCM 7.5 mm to 52.5 mm. Capacitances
from 1000 pF to 47 yF. Rated Voltages from 100 VDC to 3000 VDC.

MEP 10: 63 VAC, 180 VAC, 250 VAC, 280 VAC
& Plogic film

Elacirode carrier
pastc ki metolized
on both sides.

Medol contod layar
chocpage]

ing wre

Capacitance range:

1000 pF 1o 47 yF IE12-values on request]
Rated voltages: 100 VDC, 250 VDC,
400VDC, 630 VDC, 1000 VDC, 1600 VDC,
2000 VBC, 2500 VDC, 3000 VDC
Capacitance folerances:

L X20%, 10%, 5%
- Operating temperature range:

=55°Cto+100°C
Insulafion resistance ot +20° C.
C<0Bpk = 1x 10°MQ

H el

Climatic test category:

55/100/56 in accordance with IEC
Dielectric absorption: 0.05%
Voltage derating:

A volioge derating factor of 1.35 85 per K
must be applied from +85° C for DC
voltages ond from +75° C for AC
voltages.

Reliability:

Operationel life > 300000 hours
Failure rate < 1 fit (0.5 x U, and 40° C

Plestic film
techods catriet

plosiic flm metallizes)

on both sides.

Plastic film melalzed|
ohone s

Metol centact loyer
{schoopnge}

Terminating wire

Encapsulation:

Solvent-resistont, flome-retordant plastic
case with epoxy resin seal, UL 94 V-0
Terminations: Tinned wire.

Marking: Colour: Red.

Morking: Black. Epoxy resin seal: Red

Pull test on pins:

d < 0.8 ¢: 10 N in direction of pins

d > 08 @: 20 N in direction of pins
aceording to IEC 60068-2-21
Vibration: & hours et 10...2000 Hz and
0.75 mm displocement omplitude or 10 g
in accordance with IEC 60068-2-6

Low air density: IkPa = 10 mbor in
accordance with IEC 40068-2-13

Bump test: 4000 bumps ct 390 m/sec?
in accordance with IEC 60068-2-29

Imeon value: 5 x 105 MQ) Specific dissipation:
o> 035y 2 SO0 soc AR ) Bocsize®  [Spacifc dssipation in Watts per K
Imean valve: 100000 sec) WakixLin . i
Measuring velioge: 100 V/1 min. - dal B e
| Test voltage: 2 sec. B x50x57 0132
] 45x55x 57 0.164
L [=2000VDC| 2500VDC |>3000VDC] | 45 465 x 57 0.184
<415 16U, | 14U, | 12U, ¥ aihe box dons o0 poge 11
$15] 14y, | 14y, | 12y,
57 | 12y, | 120 | 1ev,
Dissipation factors of +20° C: ton &
ot f C <01 pf 0. yF<C < 1O pF C> 10 pf
1 kHz < 6x 104 < 6x 104 <6x 104
10 Hz < 6x104 <6x 104 -
100 kHz < 15x 104 - -
Maximum pulse rise time for pulses equal to the rated voltoge
Copacitance max. pulse rise time V/psec o Ty <40° C
pF/uF | 100VDC | 250VDC] 400VDC | 63080C [10COVDC] 1800VDC|000VBCRS00VDC 000 V]
1000 ...2200] 1250 | 2300 | 2300 | 2300 [ 3500 | 7000 | 11500 | W500| -
3300 ..6800 1150 | 1500 | 1500 | 1500 | 3500 | 7000 [ N500 | H500 | -
001 ..00221 900 | 1400 | 1500 | 1500 [ 2700 | 3800 | 4400| N500| -
0033..0068 500 | 1000 | 150 | 1400 | 2700 | 2700 | 2700 2700| 2700
0.1 ..022| 250 650| 50| 150 | 1800 | 1800 | 1800 1800 1800
033 ..068 | 130 390 500 00| n50 [ us0 | us0| nso0f 150
1.0 .22 90| 250 | 250| 500 500 | 450 | 650 650 500
33 .47 65| 100 130 190] 230 30| - - -
48 .15 45 65| 90 10| - - - - -
2 .47 30 45 451 - - - - - -
‘Mechanical Tests Packing

Availoble toped ond reeled up to and
including cose size 15x 26 x 315/
PCM 27.5 mm.

Detoiled faping infomation and graphs
at the end of the catelogue.

For further details ond grophs plecse
refer to Technical Infomation.
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Continuation
General Data
; 100 VDC/43 VAC* 250 VDC/180 VAC®
quuqtcmte W H e Part nu'nber ] W H L [PCM™Y Part number
1000 pF 4 9 |10 J5 MKRPIDONIC0O2C_ | 4 | 9 |10 | 75|MKPIFONIOO2C.
1500 , 4 9 |10 75| MKRIDOTIS02C 4 g |10 75 | MKPIFONIS02C
200 , 4 .19 |10 | 15| MEPIDOI20XC dissi vl 7.5 | MRPIROT2202C
3300 , 4 19 |10 75| MKPIDO1302C___ | 4 9 |10 7.5 | MRPIROIS302C_ .
4700 , 4 s 7.5 MKPIDOI4702C___ | 4 9 |10 | 75| MKPIFOI4702C_
16800 , 4 9 |10 5 W_ e 9 110 1 7.5 MKPIFOI6BO2C
001 pE 4 19 10 15| MKPIDO2I002C__ | 4 onE0 7.5 | MKPTFOZI00C. .
i ! 5 4 19 113 110 |MKPIFO2I003C. .
0015, 4 9 {10 | 75! MKPIDO21S02C__ [ 4 | 9 110 | 75| MKPIFORIS0C. &
! 4 @ 3 110 0 [ MKPIFO2IS03C.
0022, 4 9 |10 | 75| MKPIDO2202C_ 4 9 |10 1.5 | MKPIFO22X02C.
: : 4 9 |13 |10 | MRPIR2203C |
0033, 5 | 105103 75| MKPIDOZ33RE 5 [ 105 ]103 | 7.5 | MKPIFO233026
4 9 113 [ 10 |MKPIDOZ233BC._ 4 9 |13 110 [ MKPIRO23303C. .
0047, 5 11051103 | 7.5| MKPIDO4702E ~| 5 | 105|103 ] 75 |MKPIFO247028
4 9 113 | 10 | MKPIDO2470C. 4 9 |13 110 | MKPIRR4703C
0068 , 5 [0 |13 |10 | MKPIDOSSE Sl 13 110 | MKPIFOR6803F_
K Sl 18 |15 | MKPIFO26804B_.
01 pf 6 |12 |13 |10 [ MKRPIDO3I0OSG. |6 |12 [13 |10 |MKPIFORI00AG. __ |
: St 18 {15 | MKPIFO31004B.
015 , | 6 (125 |18 | 15 [MKPIDO3ISMC. 6 125 {18 |15 | MKPIRBIS04C: o
: ' 6 |15 265|205 | MKPIFO3IS058 .
022 , 7114 118 |15 | MRPIDO32204D_ . | 7 |14 |18 |15 |MKPIFOS204D.
6 15 1265|205 | MKPIFO322058_
02300 8 |15 {18 |15 | MKPIDO3R34F 8 [15 |18 |15 |MKPIFOS3304F
: | | 6 115 | 265 [ 225 | MKPIFOS33058.
047 , ¢ |16 |18 |15 | MKPIDO4ZO4) 9 {16 [18 |15 | MKPIFOG4704)_
7 | 165 (265 | 225| MKPIDO3470SD______ | 7 | 165 | 265 | 225 | MKPIFO34705D: SRl
048 , 85 | 185 | 285 | 225 | MKPIDO3KBOSE 85 | 185 | 265 | 225 | MKPIFOGG805F
9 119 |315 275 | MKPIFOGSBOSA
10 (F 105 {19 | 265 | 225 | MKPIDO4I0GSG. 1121 285 | 225 | MRPIFO4I00SE
1|21 [ 315|275 | MKPIFO4I006B.
p5 e A 21 1315 | 275 | MKPIDOAISOSB . |13 |24 | 315 | 275 | MKPIRO4ISOSD. &
| 13 |24 |415 375 | MKPIRMIS07C. .
2 13 |24 [ 315 | 275 MKPIDO42206D_ 15 (26 | 315|275 | MKPIR42206F
13 |24 |[415 375 | MKPIRO42207C__
33 17 |2 | 315|275 | MKPIDO43306G. 17 1345 | 315 | 275 | MKPIRO433081
17 |29 415 | 375 | MKPIO43307E
i 20 3951315 | 275 | MKPIDO44704) 20 395 | 315 | 275 | MKPIRO44706).
17 129 1415 375 MKPIDO44707E_ 19 132 [4151375 | MKPIRM4707F_
68 19 (32 [415 | 375 MKPIDOAGBOZE. 20 | 395|415 | 375 | MKPIFM6807G.
10 pF 20 | 395415 | 375 | MKPIDOSIO07G____ 24 | 455 | 415 | 375 | MKPIFOSI00/H..
T5 5k 24 | 4551 415 | 375 MKPIDOS1SO7H._ 35 |50 | 415 375 | MKPIFOSIS07)
|31 |46 [415 ] 375] MKPIDOSISO71. . ___ 35 |50 |57 | 525 MKPIFOSISCRF.
R 35 |50 |415]375] MKPIDOS207)___ 35 |50 |57 | 525| MKPIFOSZ209F
Sap 40 |55 | 415 375 MKPIDOS3R07K_ . . 45 | &5 |57 | 525 MKPIROS309)_ .
35 |50 |57 | 525 MKPIDOS309F
- AT 45 165 |57 | 525 | MKPIDOS4709)_
AC voltege: < 1000Hz 14x U, +UDC < U, R PonTber EomelaRey
** PCM = Printed circuit module = pin spacing Version code: 2-pin =00
< aill; 4-pin =D4
Bims. in mm. Tokerance: ~ 20% =M
lenisation inception level in isolated cases moy Ig;:; f JK
be lower than admissible roted AC voltoge. Pocking: bulk o g
Pinlength: 62 =8D
Rights reserved to omend design data without prier netification, TUFnd Rk e pogt .

Continvation page 66
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WIMA MKP 10

Continuation

General Data
3 : 630 VDC/400 VAC*
_F_OPUQW". W H LoH L e Part number !
1000 pF 4 9 9 |10 | 7.5% MKPLONOO2C.
1500, 4 |9 9 10 | 75 MKPUONSOC.
220 , 4 9 9 |10 | 75 MKPUOIZ0C_
390 Sl g 9 |10 | 7.5 MKPLIOIB30C.
4700 , 4 9 | 9 110 | 7.5% MKPHOI4702C_
4800 , 4 9 9 110 | 7.5* MKPLIOISSO2C.
9 118 |10 | MKPLIOISBO3C_
001 pr 7] 9 105 1103 ] 7.5%| MKPLIO2I002E._
| 4 9 1 2 113 [10 | MKP1J021003C
0015, 5 1105}
4 9
002, S0g
4 9
0033, 571125
Sl
0047 , 6 112
| Sl
0068 , G125
e 1S
01 pf 7 |14
Ol
015 , i
6 |15
02 9 |16
7. 11165
HeRki, 85 | 185
g |19
047 , 105 | 19
9 119
068 , )
nof21
10 pf 13 [24 29 | 315|275 | MKPUOAIOOSG.
13 |24 26 | 415|375 | MKPUO4I007D__ .
15 17 | ® 395 (315 | 275 | MKPUO4IS0AL
13 |24 32 | 415|375 | MKPLIO4ISOZF
el 20 | 395 305 | 415 | 375 | MKPHO2207G
aa s }
3 an 20 | 305 | 415 | 375 | MKPICO43307G___ 24 1455 | 415 (375 | MKPLO43307H__
A7 20 | 395 | 415 | 375 | MKPIGO44707G_ 35 |50 | 415 (375 | MKPLIO44707)__
68 24 | 455 | 415 | 37.5 | MKPIGOASROMH. 40 |55 |415 375 | MKPIIO4SSO7K_
35 |50 |5 |525 | MKP1JO4&809F
10 pf 135 |50 | 415|375 | MKPIGOSI007)__ |45 |55 |57 [525 | MKPLOSIOONH. _____
3 |0 |57 |525 | MKPIGOSI009F
1550, 4 |55 415 | 375 | MKPIGOSISOZK
B |50 |57 525 | MKPIGOSISORF
Po 45 |65 |57 | 525 | MKPIGOS2209)
* AC voltoge: | 1000 Hz; 1.4 x U, +UDC < U,
** PCM = Printed circuit module = pin spacing | Part number completion:
* Admissible AC volloge 280 VAC mar. Version code: f'PE“ =$
-pin =
Dims. in mm, Tolerance: 2% =M
0% =K
lenisation inception level in isolated coses may 5% =)
be lower than odmissible rated AC voltoge. Packing: bulk =§
Pinlength: 62 =5D
Topedversion see page 143.
Rights reserved 1o amend design data withou price notfieation.

66

Continuation page 67

01.16

115



0l.1é6

WIMA MKP 10

Continuation
General Data
’ 3 ! 1000 VDC/600 VAC* 1600 VDC/650 VAC?
Copactoncs | w | H | L[] ot runber W[ H [ L Jrewe|  Por imber
1000 pF 4 9 10 | 75 MKPTQHIO:J?C,,”,,,,__ 419 113 |10 [MKPITONORC. .
4 9 (13 |10 |MKPIOTIOOAC. |
1500, 4 19 [0 4 |9 [13 |10 [MkeiTomsosc.
4.1 9. 118 '
2200 , e R 4 9 13 110 [MKPITOI2203C__
ze e Rk
300 , 4 19 o 9 113 {10 |MKPITOIS08C. ..
4 19 i3
4700 , 45| 95 }gﬂ S ) 13 110 |MKPITONZ03F.
4 Qe )
4800, 57 1125 | 103 6 112 |13 |10 |MKPITOIGBRG.
. 5 1 13 Sl 18 |15 |MKPITOI6BO4B.
001 yF S 13 |10 MKPlOT?iL‘G(iF__”.___ 5 Il 18 |15 |[MKPITO21004B.
g 1 18 |15 | MKPIOI21004B i
0015, 6 12 |13 |10 WP‘O!Q]SDSG‘,M____ 6 | 125118 115 |MKPITO2IS4C.
Bt 1l 18 [15 |MKPIOI2IS04B__ 6 115 | 2651205 |MKPITO215058
0022, 6 [ 125118 |15 [MKPIOI2ZX0MC. 7 114 |18 |15 |[MKPITOZ224D___
& |15 1265225 |MKPIOI220SB_ | 6 |15 | 265 | 225 |MKPITOZ220SB.
0033, 7 |14 118 15 |MKPIOI23304D__ 8 [15 [18 |15 |MKPITOZ23304F .
6 |15 265|225 |MKPIOI23305B | & |15 | 265|225 |MKPITO23305B
0047, 8 |15 |18 [15 |MKPIOI24d704F 7 1165|265 | 225 | MKPITO24705D.
6 |15 | 265|225 [ MKPIOI247088. 9 19 [ 315 | 275 |MKPITO4706A_
0048, % 165 | 265 | 225 | MKPIOI2680SD_ 105119 | 265|225 | MKPITO26806G.
4 9 119 3151275 | MKPITOZ6806A
01 wF 85 | 185|265 |25 MKFIOIS](DSF ______ 1L 121 | 265 | 225 | MKPITO3I00SL
1 21 | 315 | 275 | MKPIOI31006B_ 11 21 | 315 1275 [MKPITO310068.
015 1L |21 (265 | 225 | MKPIOI3IS0SI. 13 [ 24 | 315|275 | MKPITO3I508D.
1121 [ 315|225 | MKPIOI315068.
D22 1l 21 | 315 | 275 | MKPIO1aZ0G8. 15 126 | 315|275 |MKPITO2206F
13 |24 | 415|375 |MKPITOS2207C__
033 , 13 |24 | 315|275 [MKPIOIA330&D. 17 | 345 | 315|275 | MKPITOR3306L
15 |26 | 315275 |MKPIOIS306F 17 |2 [415 375 |MKPITOR307E.
13 124 |415 375 MKPIOI33307C_
D47 17 129 315|275 | MKPIOI370&G. 20 395 (315 275 | MKPITO34706) .
13 124 |415)325 |[MKPIOI34707C. 19 32 | 415375 |MKPITOS4707F
068 , 20 395|315 [ 275 | MKPIOI36R0AL 20 | 395 | 415 | 375 |MKPITO3SS07G. _
17 |29 [ 415|375 | MKPICI36R07E .
10 pF 20 [395]415 375 | MKPIOMION/G_ 24 | 455 | 41.5 | 375 | MKPITO41007H_
15 24 | 455 | 415 | 375 [ MKPIOMIS0PH__ 31 |46 | 415 | 375 [MKPITO41S07.
995 31 |46 | 415 375 [MRPION42207I_ 40 |55 | 415 1375 |MKPITOA2207K__
| 35 |50 |57 [525 |MKPITO220F
St 40 1585 415 (375 | MKPIOM3OZK . 45 165 |57 | 525 [MKPITO43309)
35 |50 |5 |55 |MPIOMZ0F
A7 45 |55 |57 | 525 |MKPIOI447209H ___ _ _
3
AC voltoge: < 1000Hz 1.4x U, +UDC < U, ok B sonplerion
** PCM = Printed circuit module = pin spacing Version code:  2-pin =00
i 4-pin =D4
Dy Thrance: 0% =M
lonisation inception level in isolated coses may 10% =K
be lower thon admissible roted AC voltoge. 5% =l
Pocking: bk =$§
Pnlength: 62 =30
Rights reserved 1o amend design dala without price nctification, e oo e 1
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g IMA MKP 10 )
Continuation
General Data
s 2000 VDC/700 VAC 2500 VDC/700 VAC*
W R POt  Part number W I H | L oW Part number
1000 pf 4 19 113 110 | MKPIUONOOSC. 5 |1t [18 |15 |MKPIVOTICO4B.
i | 6 |15 265|225 | MKPIVOTIOOSB.
1500 , 4 9 |13 |10 | MKPILOTISBC. - o] 18 |15 | MKPIVOIISO4B.
1 | 6 |15 | 265|225 | MKPIVONSOSB.
D005 55t 13|10 | MKPIUOI2203F. . 5 18 |15 | MKPIVOI22O4B.
S H 18 |15 [MKPILOI2204B. | & |15 |265 |225 | MKPIVOI22OSB.
3300 , 5 (N 18 |15 [MKPILOIR04B. |5 |N 18 |15 | MKPIVOI3304B.
_ : | 6 115 1265|225 | MKPIVO13305B_
4700, S5 L1 {18 [15 @ MKPIUOI4704B. 6 125118 ['I5 |MKPVOIZ04C_
6 |15 1265 225 | MKPIUOI4Z05B_ __ | 6 |15 |265|225 | MKPIVO147058
| 6800 , & [125118 |15 | MKPIUQISBO4C. . 7114 (18 [15 | MKPIVOISBO4D_
| 6 |15 265|225 | MKPIUO1680SB. 7| 165|265 | 225 | MKPIVOISBOSD
001 pF 7 |4 |18 [15 |MKPIUO2IOMD. | 85 | 185 | 265 [ 225 | MKPIVORIOOSF
6 |15 | 265|205 | MKPILO2I00SB . _
0015, 8 |15 |18 [15 |MKPILO21504F . 105 | 19 | 265 | 225 | MKPIVO21S0SG_
6 |15 | 265|225 | MKPILO21505B.
0022, 9 |16 |18 |15 |MKPILOZ2204S 0121 [ 265|225 | MKPIVOR20SI.
7 | 1651265 1 25 | MKPIUOZ2205D_
0033, 85 | 185 | 285 | 225 | MKPIUD233OSF______ 11l |21 | 1265 225 |MKPIVOZ330SI. .
9 |19 |815]275 | MKPIUO2330GA_ 9 |19 | 3151275 | MKPIVO23306A.
0047, 105 | 19 | 265 | 225 | MKPIUO24705G_ N 121 [ 315|275 [ MKPIVO24706B.
W |21 | 315|275 | MKPIUO247058. | e :
0048, 121 | 265 1225 | MKPIUO2680S] 13 |24 1315|275 | MKPIVO2S80SD. |
I [ 21 | 315|275 | MKPIUO2680SB ! | [t
01 pF 13 124 315|275 | MKPIUOSIODSD_ ___ |15 |26 |85 | 275 | MKPIVOSI00SF.
1300124 1 415 (375 | MKPIVOBIOOZC_
015 , 15 |26 | 3151275 | MKPILOBISOSF. . |17 11345 | 315 | 275 | MKPIVOSIS06L.
13 |24 1415375 | MKPIUORISOZC____ |15 |26 | 415 [375 |MKPIVBISOZD.
02 , 17 | 345 | 315 {275 | MKPIUOZ22061 19 132 1415 (375 | MKPIVOGR207F.
17 |2 | 415 (375 | MKPIUGS22O7E______ LA _
033 24 19 32 |[415|375 | MKPILOSB307F_ 24 | 455 | 415 [37.5 | MKPIVOR33O7H.
047 , 20 | 395 | 415|375 | MKPIUOR4Z07G_ 31 146 | 415 | 8375 |MKPIVOZOZI.
068 , 24 | 455 | 415 | 375 | MKPIUGBS807H 35 150 | 415|375 | MKRIVO3S807)
10 pF |35 |2 [415]375  MPIUMIOZ. _____ |40 |55 | 415 375 |MeIVOHIooZE.
35 |50 |57 |525 |MKPIVO4IOO9F.
TS 4 55 | 4151875 | MKPIUGATSOZK . 45 |55 |57 525 |MKPIVOAISORH. .
35 |50 [ 57 525 | MKPIUOAISORF. i
P90 45 |55 |57 |525 | MKPIUOHQUOSH
* AC volloge: f < 1000 Hz; 1.4 x U, + UDC < U,
New values Part number completion:
** PCM = Printed dircuit module = pin spacing Version code: 3‘9"% =0
Lpin =
B Tolerance: QUP% =
L b 0% =
5% =]
lenisation inception level in isolated cases may Packing: bulk =
ba lower than admissible roted AC volioge. Pinlength: &2 =3D
Taped version see poge 143.
Rights reserved 10 omend design data withou! priee noffication.
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WIMA MKP 10 )

Continuation
General Data
Copocioncs| * AC voltage: § € 1000 He; 1.4 Uy, + UDC < U,
ggg.. 3':?555: e | MKPIVY ** PCM = Printed dirculf module = pin spacing
aom, |n | | MPIW Dims. i .
9 |19 [315 |275 | MKPIWO23308A. 3 i ! 4
0047, I 1 |21 | 315|275 | MKpIWO247068 | The boxsizs according o the moin cotologue 2015
0068, |13 |24 |315 275 | MKPIWORSBOD_ 06 Ul dvlole o ety
(YIS el B TR B Y T ey | S G e
1B |2 415|375 | MeWOSIOOZC. ot poegtien ot nomber compleion:
T 1B 1A (T8 el | commorbelover  [Nenincods 290 =00
02, | |2 |45 |F5 | Mewoerys | henodnisble o i
08 . |24 |455 | 415 |a75 | MeWORAOZH. It Roloos St e
047 , a1 |4 | 415|375 | mkewosazoz 50 =)
066 , |35 |50 | 415|375 | MKPIWORSEOZ. e
10 W |40 |35 |415 375 | MKPIWDAIOOZK _____ B longihi &30 D
35 |50 |57 [525 | MKPIWOAI00RF ¢ 143
15 , |45 |55 |57 |505 | MKPIWOAISOOH Jopedvetsionsee page 143,
: ;
! PCM wikcM| b |ed| ¢
el
a "5-3'%'5 20[375|125) 10]04
2413751125/ 1.0]04
31 g;,g 20 11.0104
35 20 |1.0j04
—{ b fe— i 40(375|20 | 10f04
oa '-'*f;;;l'md i 351525|20 |12f08
Rights reserved 1o omend design dota without prier motification. A9]525120° | 12105
Permissible AC volloge FH FE— - = N
in relotion fo frequency T NI 4 e \ BN
at 10° C intemal temperoture rise = S " ;z wwell Ny N %
Igeneral guidel. i A AN gv"%“ 1] ot N o A
3 o g “'54,4::: = "’\ ; ::: N
a =
2 fa"m% ‘)%%M :i zﬁim“f z". W\ \
: TN
10! e 1ot f N
i 0 2 5 100 2 50 2 snL.:W‘ 7 ERRT A | 5 108 2 s#w
7 ==zl R ™ G
(W11~ AL G TS N
Tovoe | ] N BN, AN
L 2 N v,* /% i LN, J%
1 ! 10t \ X %h g 100 '.,3“ 'o;@f' a1
Q= TR = - q% XN = )
T ANONENE Q‘%ﬁ%" i BaVRCITIT % X *Famwe o
B O N i AN V5 O i e 1 0N
VRO ) % f
NERIRRSR L1 \
uw: 5 1ot 2 5 108 2 sﬁzoﬁ w2 s o1 s w2 SHLlW‘ W2 5 2 5 w2 siib‘
== = o e\ e
1 o 0, L A
ni R i < =114 Y N o:?), ':!:% V'! i :;% !\\
N 4 "r '% N 2 o N, N ‘%\
o D) .
15_'0("; 20 el e e \@g?
—=T NN = SN *Casmowne N
e NG RN 45 W L I
: R N ‘T ‘]“" R e
Rl N L [NNNY 1T I _
w2 s 02 5 105 2 540 2 5 106 2 510 2 s;ﬁw‘ 0 2 5 1 2 5 10 2 ;d_‘w
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and Application of
Through-Hole Capacitors

— Recommendation for Processing

Soldering Process

Internal femperature of the copacitor must

be kept as follows:

Polyester: preheating: T, €125°C
soldering: T 135°C

Polypropylene: preheoting: Tpay, <100FC
soldering:  Trge S110PC

Single wave soldering
Soldering both temperature: T< 260°C

Dwell time: < 5sec
Double wave soldering

Soldering bath temperature: T< 260°C
Dwell time: It < 5sec

Due to different soldering processes and
heat requirements the grophs are to be
regorded as a recommendation only.

IS0 900112008 Corifction

150 9001:2008 is on intemational bosic
standard of quality assuronce systems

for all branches of industry. The opproval
according 1o 15O 9001:2008 of our focto-
ries by the infaz (Institut fir Auditiersng und
Zertifizierung| certifies that orgonisation,
equipment and menitering of quality assu-
ronce in our foclories correspond 1o inter-
nationolly recognized stendards,

WIMA WPCS

The WIMA Process Control System WPCSI
is @ quality suveillonce and optimization
system developed by WIMA. WPCS is o
maijor part of the quality-oriented WIMA

production. Points of application of WPCS
during production process:

¢ incoming material inspection
metallization

film inspection

schoopage

pre-healing

pin attachment

cast resin preparation/
encapsulation

100% final inspection

® Testing as per customer requirements

o o o 0 0 0

—WIMA Quality and Environmental Philosophy

Wave soldering

T , rq -]
260 n.m:h
240 askargormant
20

20
180
160
s
120
100
BT i
> :
40

t

20Tt

Typical temperature/time graph for doubls wava soldering

+—+ IiO;H

WA Environmonta Py

AllWIMA capacitors, irrespective of
whether through-hole devices or SMD,
cre mode of environmentally friendly
materials. Neither during monufacture
nor in the product itself any toxic sub-
stonces are used, e.g.

~ lead - PBB/PBDE
- PCB - Arsenic

- CFC - Cadmium
- Hydrocarbon chiaride = Mercury
= Chromivm 6+ - ele,

We merely use pure, recyclable materials
for packing our components, such as:

® carfon

® cardboard

@ adhesive tape made of paper
@ polystyrene

We almost completely refrain from using
packing materials such as:

® foumed polystyrene (Styropor®)
® adhesive lapes made of plostic
¢ metal clips

RoHS Compliance

According to the RoHS Directive 2011/65/8)
ceftain hazardous substances ke e.g. lead,
codmium, mercury must not be used any
longer in electronic equipment as of July 1st,
2006. For the sake of the envircnment WIMA
has refraind from using such substances since
years alreody:

Tape for lead-free WIMA capacitors

DIN EN ISO 14001:2004

WIMA's environmental manogement hos
been esioblished in occordonce with the
guidelines of DIN EN ISO 14001:2004 to
optimize the production processes with
regord to energy and rescurces.
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" Diometer ol pine see General Date.,

* FCM 10 and PCM 15 con be crimped 1o PCM 7.5,
Pesiticn of compenents according to PCM 7.5 Isketch 11, Py= 127 ar 150 & possible

®
. » .
— Typical Dimensions for
- . »
Tapmg Conftguraiton
Diagrom 1:
PCM 2.5/5/7 5mm
[—F—¥
Diagram 2: PCM 10/15 mm Diogrom 3: PCM 22.5 and 27,5 mm
*PCM 27.5 toping possible with two feed holes betwaen components
; ! Dimensions for Radial Taping
Desgrofen |Syball IOM25oping | POMStoping | POM 7S1cping | ACM 10kpiog” | PCM 15 toping” | PCHZ25loping | POM 225 eping
Corret lope widh W | 18Dz 180 205 1 180208 18 208 180 208 By 180208
: s : forhokseakng for botseliog | 1 dorhobsealng | krbobealing | L brhobseieg | 1 for hetssaing forhotang
Tl | S raion |2 kit | 2 i e | b O e A 12 e
Hole pasifion | W, | 7005 90103 90185 9008 9018 9003 20 205
Foddombpeesion | Wa [ 08%30mee [ 051030moc [ D5k30mx  [0S030nec | 05b3Dmax | 05kd0mex | 03tedDner
Foord hos Comater Dy | 4042 40402 A0 40242 | 4020 4022 40101
Fich o} componient P | 12720 127 210 | 1274 | %54 10 B4z Blas 5&3*!5_0!503*!:
Foad holepich (el [ el s el S e B e e e B
; 1B 1) 10 2 itk 195w/ pech Wowlprh| T eeioh Wi
x,nm et P |50 as 385 407 Zbatr 7797 | 52 407 | 78 105 53407
me:m Py | 435413 : 435413 635413 127 213 .12.7 21 1905 413 1906413
fead hols cenie 1o boltom H 165 203 &5 165208 165 a8 185 204 | 185105 165 248
#dga of e corpenent 185205 185 408 | 185205 | 185 185295 185288 135208
Fead hole csnke lo ko i <ty | Bt <y <Hy FH ot H | Bopn <H) | Fiomer<Hy | B <Hy
d of e compenent ! | 225 . U5k 35 2501315 %0k T0 10410 3501450
Fin spoding of 12 ] ; B i
boist skl oaras b F o] 25205 S0, 751 10D 208 ‘S:ﬂ.f D5 /L
P diomaiat d fodsom 051008 10502 06'5% | ‘05 mn08% | 0872 08 08%5%
Compereniaigment | b | £20ms +20mex. +30 *30mox +30ma +30mc +30mox,
Total fope thickness 1| 07s2 | 0742 07 412 07202 07 s 07 202 07202
OO A
facioge o
bize oo page 1441 R 3T HEL S i REL S0 sarn |Gt
422 Gk Carpenecs Sraminn
Unit ses dtails poge 145,
Cims in mm.

Plaase darly customer-spacific deviations with the manulachurer,
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— Types of Tape Packaging of
Capacitors for Automatic
Radial Insertion

M ROLL Packaging

B AMMO Packaging

..
e
* » ‘~
N
340 mox
N TR

B REEL Packaging

¢ Customer’s P/Q number

* Customer’s port number

* WIMA confirmation number
* WIMA part number

¢ Date code

In addition part description of

- arficle

- copacitance valve Immllm
- roted volioge

- dimensions

Purchosn Ordar Na. (P/0): Saplallung

Cantamar Part No.: KUNDETEILENUMMER
¢ ot b llliilllllllllllﬁll

* Quonfity Confirmation Na.: 0001004030800

IIIM Part Ko.: MXS20034701000)

~BAR CODE (Labelling)
Labelling of package units in Tl
EIELLT:LS,TJQ, Code W’MA Best Capacltors Made (n Germany SR
S deceding of Bupptnt-1D: 123488784 RoHS Dt Cod: €8.10.10
'CS‘:;;\ suppli:rg :unber [IBHEEIHII 2011?55’&] mllﬂl'll“

Quantity: 6.000
IR

Customat No.: 0009108002
Gross Waighl [} 1870

Y500 | oo0: OF |

ﬂlﬂlﬂﬂ“lm 388 5x7.2 RME

L]

1000087325 | Veringa Debee s

L] L = Bt Bwb-?

Wark 032011

- copacitance toleronce
- packing

as well os gross weight ond customer’s
name are indicaled in ploin text,

BARCODE ,Code 39"

144

0l.16

121
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— Packing Quantities for Capacitors with
Radial Pins in PCM 2.5 mm to 22.5 mm

e, per packing Ui
REEL

: il ROLL AMMO
FCM buk _ 830 250 | 30x30 | 40x370
- H165[HIBS|HIA5[HIAS [H165 | HI8.5 | Hig 5[ HI85 |HI65 | HI85
W T H T [Cas] & [NJO[FIV1IH I [Alc|BID
95 [ 7 | 45| 08| 5000 200 500 = 260 =
3 | 75] 46| 0c | s000 2000 2300 H 200 o
2.5 mm a8 | 85 46| op | 000 1500 1600 i 1800 2
450 9 | 46| 06 |  som 1200 1500 o 1500 a
55110 | 45| oF | soo0 500 1200 i 1200 L
25 | &5 | 72| 1A | 500 700 200 5 2800 B
3 | 75| 72| B | s00 200 2300 5 230 :
35| 85| 72| 1€ | 5000 1600 2000 . 2000 !
45 6 | 72| o | o0 1300 1500 “ 1500 J
45| o5 72| 1 | 4000 1300 1500 s 150 =
5 [0 | 72| ® | a5 100 1400 . 1400 &
5 55 7 | 72| 16| 4o 1000 1200 i 1200 .
s5 s | 72| w250 1000 1200 2 1200 ol
65| 8 | 720 u | 20 800 1000 - 1000 2
72| 85| 72| 1w | 20 700 1000 L 1000 2
2ln | 20wl 20 70 950 & 1000 ”
g5l | 72| 1w | oo &0 30 & 500 u
8514 | 720 wm| 150 &0 30 ; 80 :
100 - 20 ) 500 800 - 400 L
2% 7 [0 | 2A | 00 % 2500 4400 2500 e
3 | es)wo | 2| s000 - 2200 4300 20 4150
4 |9 fwo || 00 - 1700 3200 1700 3100
7.5 mm 450 95 03| | 20 & 1500 2900 1400 2700
A 15, ‘Im
i 1000
- 900
o

10 mm
15 mm R PR
it AR el lo) imy 740
14 & 450
A L) = 630
008 - BT
1l 14 _ 540
5 14 i 770
6 15 25 | 5B 1000 - 700 G0
7 | 165 | %5 | 5D 780 = 600 = 350
85 | 265 | 5F - 4
22-5 mm oo i it 570 e 420 s 380
105 | 19 %5 | 5G 54 - 400 - 350
105 ] 05| 25| H 504* - 40 o %0
11 21 265 | 51 561¢ - 380 - 350
i2 24 128 El 480" = 350 i 310

* TS fTroy-Pocking-Systerm). Plate versions may hove different packing ueits.
Somples and pre-produclicn reeds on request.

0 Moulded rersions.

Rights tesetved o amend design datc without prior natiliention,
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— Packing Quantities for Capacitors with
Radial Pins in PCM 27.5 mm to 52.5 mm

. pcs perpacking unif '

S j o | REEL AMMO

PCM M bulk : 3360 o500 | 30x340 | 40x370

. / o H165 [H185 [ H165 ] H1g.5 [H165 | Hiss | Hiss | H185 | Hiss [Hiss

s v T DT T B s S R R
S g . e

380/280" i

27.5‘ mm

37.5 mm

25 £ :
(B A B ROy PR el
B e e P e L
ST e L ks b ey
ISR i U s A e

48.5 mm

2
Sl bt L 8 5
E 3] Bt GG

| A0 e PR S |
SR B U B

=}

I
i

9E

57 9H 20 = T
57 9 20 = r

52.5 mm

kot ‘;|’|’l=l|7|1|sl|s|%|
i
—

Ea8LG 2ESR2IRBE E@ﬁﬁ

* for 2-Inch fransport pitches. T05 Moulded versions.  Rights reserved k amend dasign dta without price natification
" TPS (Troy-Pocking-Systeml. Plote versions may have different pocking unis,
Sermples end pre-production needs on request,

Updated data on wwwwima.com

ol.1ée -
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The data on this poge is not complete and sewves only fo explain the part number system. Part number information is listed on the
pages of the respective WIMA range.

®
—WIMA Part Number System
AWIMA part number consists of 18 digits and is composed os follows:
Field 1- 4:Type description
field 5- &:Ratedvolioge
Field 7 - 10: Capocitance
field 11 -12: Size ond PCM
Field 13 - 14: Version code le.g. Snubber versions!
Field 15:  Capoacitance tolerance
Field 16:  Pocking
Field 17 - 18: Pin length luntoped)
| 2 3 4 5 & 4 8 9 0 0 12 B 4 15 1 17 18
Ml Kol S 2 8 i 1 0 jof1 A0 [0 |M|S]|S]|D
MKS 2 | swc 001 | 25x65x72| [z bk | 62 |
Type description: Rated voltage: | Capacitance: Size: Tolerance:
SMD-PET =SMDT |50VDC =B0 |2pF =0022 |48x33x3Sizel812 =KA | [t20% =M
SMD-PEN =SMDN [63VDC =C0 [47pF =0047 [48x33x45ze1812 =KB | [+10% =K
SMD-PPS =SMDI [100VDC =DO0 |I00pF =0100 |57x5.1x3551262220=QA] |£5% =)
FKP 02 =fKP0 |250VDC =F0 |150pF =0150 |57x51x4.581202220=QB | |#25% =H
MKS 02 =MKS0 [400VDC =GO [220pF =0220 [7.2x6.1x35ize2824 =TA | [#1% =E
FKS 2 =fKS2 |450VDC =H0 [30pF =0330 |72x6.1x552e2824 =TB | |..
FKP 2 =FP2 |520VDC =H2 [470pF =0470 |102x7.6x5 Size4030 = VA
FKS 3 =fKS53 |00VDC =10 |4B0pF =0680 |[127x102x6 Size 5040 = XA
fKP3 =fP3 |630VDC =J0 |1000pF =100 [153x137x7 Szed054 =YA | |Packing:
MKS 2 =MKS2 |700VDC =K0 |1500pF =1150 |25x7x46PCM25 =0B | [AMMO H165340x340 =A
MKP 2 =MKP2 [800VDC =10 |2200pF =1220 |3x75x4.6 FCM25 = AMMO H16.5 490x370 =8
MKS 4 =MKS4 [B50VDC =MD [3300pF = 1330 [25x65x72PCMS = 1A | |AMMO HI85 340x340 =C
MKP4C =MKPC |900VDC =NO |4700pF = 1470 [3x7.5x72PCM5 =18 | [AMMO H18.5 490370 =D
MKP 4 =MKP4 | 1000VDC =Q1 (6800 pF = 1880 |2.5x7x10PCM75  =2A | [REELHI6.5340 =
MKP 10 =MKP1 [1I00VDC =PO (001 pf =2100 |3x85xI0PCM75 =728 | |REELHI6S 500 =H
FKP 1 =fPl  [1200VDC=Q0 (0022 uF=2220 |3x9xI3PCMI0  =3A | |REELHI8S5 30 =|
MKP-X2 =MKX2 |1250VDC =R0 |0047 pF=2470 [4x9x13PCM 10 =3C | [REELHI8.5 500 =)
MKP-XT R =MKXI | 1500VDC =50 (0.1 pF =3100 [SxNxI8PCMI5S  =4B | [ROLLHI4S =N
MKP-Y2 =MKY2 [1600VDC=T0 022 yF =3220 |6x125x18PCMI5 =4C | |ROLLHIBS =0
MP 3-X2 =MPX2 |2000VDC=U0 |047 yf =3470 |5x14x265PCM225 = BLISTER W12 180 =P
MP 3-X1 =MPX1 [2500VDC=V0 [1pF  =4100 [6x15x265PCM225 =58 | [BLISTERWI12330 =Q
MP 3-Y2 =MPY2 13000 VDC=WO0 [22pF =4220 [9x19x315PCM275 =6A | [BLISTERW16 330 =R
MP 3R-Y2 =MPRY [4000VDC=X0 (47 pF =4470 [11x21x31.5PCM27.5 =68 | |BLISTER W24 330 =T
MKP 4F =MKPF 6000VDC=Y0 [10uF =5100 |9x19x41.5FCM375 =7A | |Bulk/TPS Stondord =§
Snubber MKP = SNMP |250VAC =0W |22 pF =520 |11x22x41.5 PCM37.5 = 7B
Snubber FKP =SNFP | 275VAC =W [47 pF  =5470 [19x31x56 PCM 485 =8D
GTO MKP =GTOM |300VAC = 100 yf =6100 |25x45x57 PCM 525 =90
DCUNKMKP 3 =DCP3  |305VAC =AW (220 pF =620 |..
DC-UNKMKP 4 =DCP4  [350 VAC =BW | 1000 pf =7100
DC-UNKMKP4S=DCPS  [440 VAC =4W 1500 uF =7150
DC-UNKMKP 5 =DCPS  |500VAC = Version code: Pin length (untaped)
DC-UNKMKP & =DCPé Sonderd =00 35405 =C9
DCUNKHC  =DCHC Version Al = 1A 62 =5D
DCUNKHY  =DCHY Version AlL11= 1B 1611 =P
Version A2 = 2A
Pin length {taped)
none =00
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High Frequency Half-Bridge Generator for Electrical Surgery
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bstract

A paper presents design and construction of a High
equency Half Bridge Generator in Electrical Surgery which uses
ywer electronic circuit including a single phase full wave rectifier and
half bridge inverter. It works by using a high frequency signal passes
rough the knife to cut the sample with no burnt and electric shock. So
> use 300 kHz as a switching frequency in the High-Frequency Half
idge Generator in Electrical Surgery which supply by AC single
ase 220 V 50 Hz from Metropolitan Electricity Authority (MEA).

eyword: High Frequency, Half Bridge Inverter, Electrical Surgery,

sonant Converter, Electrosurgical Generator
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1. 299313 0anszuanuuU3Ad (Single Phase Full Bridge Rectifier)

2 ’N‘nﬂlﬂﬁ&ﬁuh]ﬂﬂid-'lﬂﬁﬁ'uLLUU%JU?ﬂ{(HaIf-Bridge Inverter)

3. 299390gUn3 sl aIN (Drive Circuit)

4. 239313 TaunuFnoUNBIADT (Resonant Converter)

5. wifouilaq N 1ANuA g9 (High Frequency Transformer)

6. an3adni1 i (Blade)

PWM

Control
220vims | AC Half Bridge Resonant \ransformer
50 Hz Dc Inverter Converter Ao
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