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Features
High-frequency Operation from 50 kHz up to 500 kHz
600 V High-Voltage Floating Driver
Selectable Minimum Switching Frequency with =3% Accuracy

Adjustable Deadtime from 100 ns to 2 us.

Startup Sequence via an Adjustable Soft-start

Brown-out Protection for a Simpler PFC Association

Latched Input for Severe Fault Condirions, e.g. Over Temperature
or OVP
Timer-based Input with Auto-recovery Operation for Delayed
Event Reaction

Enable Input for Immediate Event Reaction or Simple ON/OFF
Control

Ve Operation up to 20 V

Low Startup Current of 300 pA
1 A /0.5 A Peak Current Sink / Source Drive Capability
Common Collector Optocoupler Connection for Easier ORing

Internal Temperature Shutdown

B Version features 10 V Ve Startup Threshold

These are Pb-Free Devices

HV

[I]FHT

X =AorB

A = Assembly Location
WL =Wafer Lot

Y = Year

ww =Work Week

G = Pb-Free Package

PIN CONNECTIONS

css[1] O [16] Vboot
Frmax E E Mupper
Ctimer [ 3| [14] HB
Rt[4]
BO[5| l12] vee
FB E I‘ Miower
DT 7] l10] GND
Fast Fault E E Slow Fault
(Top View)
R23 D4

FB ovp
U%\\ﬁ\\ s
U3A 1 —r 16
o [
2 [ 15
] -
3 ] ! Vout
1 L
I 4 8 R12
— Rt 5{ }%J —
L] [ — — A1
7 }1_0
R7 B ALt || OVP
\ 4
8 9 i
T
Fast Slow Input P ?13 //
Frmax Input it 1 U3B
D6
c9 c8 c10 D3 [c11 : 107 =
e == ; b Y= =c7 == A ——c1 4
T 00 70 1] T |
r19| [R9|R14[ [R1s R13| Re R22 R16 R2
Soft-  Timer Skip BO DT =
start Selection
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FUJIPOWER MOSFET

Super FAP-G Series

B Features
*High speed switching * Low on-resistance
*No secondary breadown + Low driving power
* Avalanche-proof

H Applications

* Switching regulators * DC-DC converters
* UPS (Uninterruptible Power Supply)

B Maximum ratings and characteristicAbsolute maximum ratings
@ (Tc=25°C unless otherwise specified)

Item Symbol | Ratings Unit Remarks

Drain-source voltage Vbs 500 v

Continuous draincurrent D +13 A

Pulsed drain current ID{puis] +52 A

Gate-source voltage VGs +30 v

Non-Repetitive las 13 A Tch £160°C

Maximum avalanche current

Non-Repetitive =] 202 mJ *q

Maximum avalanche energy

Maximum Drain-Source dV/dt dVops/dt 20 kVis | VDSZ500V

Peak diode recovery dVi/dt dvidt 5 KV/ius | *2

Peak diode recovery -dildt -difdt 100 Alus | *3

Max. power dissipation Fo 216 w Ta=25°C
70 Tc=25°C

Operating and storage Teh +150 C

temperature range Tsig -85 to +150 c

Isolation voliage Viso 2 kVims | t=60sec f=60Hz

*1 L=2.20mH, Vce=50V, Starting Tch=25°C,See to Avalanche Energy Graph
*2 IF . -ID, -difdt=100A/us, Voo . BVDSSs, Teh .150°C
*3 IFZ-lo, dVIdt=5kV/us, Vo BYDss, Teh J50°C

M5 Q1,Q2: FET (2SK3696) itk

11

200309

N-CHANNEL SILICON POWER MOSFET

B Outline Drawings [mm)]

TO-220F

10208 % 52D,
& 2.740.3

\m

0sfF
27102

B Equivalent circuit schematic

=

Drain{D)

Source(S)




Permissible current(Arms)

MBRF20H150CTG,
MBR20H150CTG

SWITCHMODE
Power Rectifier
150V, 20 A

Featurez and Benefits

Low Forward Voltage

Low Power Loss/High Efficiency
High Surge Capability

20 A Total (10 A Per Diode Leg)
Guard-Ring for Stress Protection

These are Pb—Free Devices

Applications

® Power Supply — Output Rectification
® Power Management

® Instrumentation

Mechanical Characteristics:
® Case: Epoxy, Molded
Epoxy Meets UL 94 V-0 @ 0.125 in

.
® Weight (Approximately): 1.9 Grams (TO-220 & TO-220FF)
# Finish: All External Surfaces Corrosion Resistant and Terminal

Leads are Readily Solderable
® [ ead Temperature for Soldering Purposes:
260°C Max. for 10 Seconds

MAXIMUM RATINGS

Please See the Table on the Following Page

X6 D40

250MPS

ON Semiconductor®
http://onzemi.com
SCHOTTKY BARRIER

RECTIFIER
20 AMPERES, 150 VOLTS
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TO-220 FULLPAK™ TO-220AB
CASE 221D CASE 2214
STYLE3 STYLEG

ORDERING AND MARKING INFORMATION
See detailed ordering and shipping information in the package
dimensions section on page 5 of this data sheet.

D BEA A F— K (MRBF20H150) D4

F
.
—
\"]
]
N

]
|
"s_\
Ay
e
-
w

Il.ll 1yn III: Trgrprrnd

- N W s 00 O~ 00O o

Frequen

X 7

cy (kHz)

12

Mg 54 (250MPS) DftfE



4. NI ADHE

LLC HIRERD b T v AL, WERIRNA V F 7 X A BE LT H TR e D R T A
EHERALET, BEH2Z, FTUAOEMERLET,

a7 EREVCOIIRICED . —kEE Np) TR, v X7 X ANRED £7,
ETD34, ETD39, ER40 OBV Np BROEE L | A &7 % A(Lr) & OEIFREK 8 1R
LET,

WA T, R B K vk E © £7, @ LLC HREEROERENL, 7T0kHz~100kHz 2
JETHRDET DT, BBILZOMNFEIL, aTICLVRED £,

ETD34 : 150W, ETD39 : 240W, EER40 : 300W L7209, A% v M CiX ETD34 2/ LT,
e EEE L TAT] 32V TEWEAMER CE D L H ICBE L E LT,

A7 ar LT, 380V AST 150W, 240W, 300W O /U—7 v 7% b R LT, AFK
LRAE T TR EBROMEEN TED LI L TVET,

LLC HHREIROZZIT, 24V H A1 TI3iER 90%LL T3, ASTEEN 32V T FET OHiAZE L 85%
L LFET, H7124V1A TOATIERIL. AJIEE 32V Tix
Po 24

Iin= — = ~0.88 (A
nxVin  0.85x32

kA0 Np BTN 2 &M (np) 1%, IR 3H(C12.CIIT LY, BEMN 12 L7220, Eif
Tl & EARBEROBIVAER 111, b7 ADRIRERE SE LT, 24 5L bﬂf@“
Inp=2.4x1lin=2.1(A)

L7209, HEaT T Inp 2L A T2 Ol EWEREEL (Fol) 7% TOkHz FEEE L L, =y
T UV OELEO PP EEERETL L Lizs, Ear T ohossE (Cr) |

2><\/§><Inp V2x2.1
_ _ ~ 0.44(uF)
2 x FolxVin 7 x70x10" x32
L7 ET,

Fol X, FT L ADNA &7 22 (L) EddR= T4 (Cr=C12+C13) OIIREEN S

1 1
" Cr(2aFol)’  0.44x10°°(27 x70x10%)

~ ()

LR FET,

%Wﬂﬁﬁi TV ADPNA L F D B AL IR a T Y ORISR LT,
R L7EGA . AR b AEE & HTEEOHITIE—E L 720 | bEEKOD70

H&ﬁf#

HAEETZ QR E Y FiF5 & ERLETA, BFCHLZUTE TRLEEA,

Z 08 LLC HEER ClE, ANETRKD & X HITEEPBRE O N 725 XT3 GLET,

Z AU LLC IHREIROERRD KL T, AJJETFFANLNER, HETE /28O & 2 R

FTT,

BT, ANZ PFC [BIREEZFA LT EDANIEBETEWESE L7200, K/ A X, mxhR/2ER

ELTELTHEITRDE L,

13



LLC REEE T, HR= 73, RELEMEEERDSRNET, Zo7kd, @HERY) 7'
L arF ot e LT, SSEES O P-P AR KA EERE CRHET 200 BT,

BIEIE, RARATIEED 1.5 R (A7) 380V Tld, 630VIITETY, MFPRIEICIV T, &I
LB T P ORUELINTIH D Z L EHETT,

BB A 25813, DIRWERD a7 Va5 5 LB AT Z LN TEE
¥, WA 258, a7 o a BRI ES I L, Tz Np Bt LT b ARSI
ft LTce LR CIZ72 0 3, AT mEERD D 72 12 5 T OB R LT,

NpéLrD B {%

—_
©
o

—_
(=2
o

—_
'
o

60

T

2120

X

b\\ 100 ——ETD34
S —=—ETD39
-E'\\ 80 ER40
Q

<

i

40

20

0 10 20 30 40 50 60
1 REHIND (T)

8 IR T AD 1 B L IRA 77 2 ADBR

FN—

NV

a7y

ER40 ETD39 ETD34
#) 300W %9 240W #J 150W

HFHE2 LLCIHR T 2 LR

14



H TolEC 61185

m For SMPS transformers with optimum = :
weight/performance ratio at small volume = = !
m Delivery mode: single units B2 |
~| =
Magnetic characteristics (per set)
ZI/A =0.81 mm-! 11.1-06
le =786mm
Ay =97.1mm2 =3
Amin = 91.6 mm?2 =
Ve =7630 mm3 -
25,6414
Approx. weight 40 g/set 344,
FEK0048-F
9 =7 (ETD34) Oft#k
B-H iR B (UMD
#§ : PCa0 i : PCag
IEESS IEESE
500 =" 50'C 500 =1 BO'C
(/ — — T !’ — — T
f—1 g |1 .
Sy gE—— - Rl GE—— T
= — 120°C = — 120C
2 300 =300
Z2 Z2
3 3
% 200 = 200
T i
100 100
Do 800 1600 Dﬂ 200 1800
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