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Fuji Electric

“Step Forward, Raise Value”

HREERE T HESREIERN

Fuji New Smart power device for switching power supply
M-Power 2A, 3A series

QO #E Summary (M-Power 2A)

A% BETREIZEEXERSE
BLE ZIINEE (BRFF K, F541)

= ZERTIERYE: M-Power 2A
ESIP-13##E G SICKR2HBMOSFET
K STLRIFINEE

System : The ideal and Fuiji’s original system
It includes many functions (Soft-switching, stand-by)
Device : Multiple-chip Power Device : M-Power2A contains
and two MOSFET’s in SIP-13pin package.
M-Power2A has various types of protection function.

@45 Features

O 53AE  (a reduction in SMPS size is possible. )
DC/DC: 95.3% (DC input: 385V, output: 24V
PFC+DC/DC: 88.4% (AC100V), 90.7% (AC200V)

o N EF#HIZX  (An auxiliary power supply is unnecessary. )

® {[EIE 3 (a reduction in the noise suppression parts is possible.)
MOSFET's Turn-on: ZVS+ZCS, Turn-off: ZVS
Diodes (secondary side)
Surge voltage does not occur at reverse recovery

o {R#If BE (Built-in protection functions: OC, SC, OV, Tj (OH) )
® B L% 1T (Reduction of design time)

+High efficiency (a reduction in SMPC size possible.)
DC/DC : 95.3% (DC input:385V, output:24V)
PFC+DC/DC : 88.4% (AC100V), 90.7%(AC200V)
« Stand-by mode
(A series : External, Conventional series : Built in)
eLow noise
(a reduction the noise suppression part is possible)
MOSFETSs : Turn-on : ZVS+ZCS, Turn-off : ZVS
Diodes (secondary side)
Surge voltage does not occur at reverse recovery
o Fail-safety
(Built in protection functions : OC, SC, OV, Tj(OH))
eEasy design power supply (Reduction of design time)

Q@ HIELEH Circuit configuration
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@ E Characteristic

DC/DC : 95.3% (DC input:385V, output:24V)
PFC+DC/DC : 88.4%(AC100V), 90.7%(200V)
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Efficiency-Load characteristic at normal mode

Line up of M-Power 2A, 3A series

M-Power 2A series

Type Name [MOSFET(Q1) MOSFET(Q2) Control IC
Vbs RDS(on) Vbs RDS(on) VCClon) Ti(on)
% [Q] vi [Q] vi [cl
MP2A5038 0.38 0.38
MP2A5060 0.68 0.68
MP2A5077 500 0.77 500 0.77
MP2A5100 1 1 16.5 125to 150
MP2A5135 1.35 1.35
MP2A2010 250 0.1 250 0.1
MP2A2013 0.125 0.125
Package : SIP-23
M-Power 3A series
Type Name [MOSFET(Q1) MOSFET(Q2) Control IC
Vbs RDS(on) Vbs RDS(on) Vcc(on) Ti(on)
v] [Q] vl [Q] vl [°C]
MP3A5060 500 1 500 0.6 16.5] 125to 150
MP3A5038 500 0.77 500 0.38 16.5] 125to 150
Package : SIP-23

M-Power2 Aseries

by

. L I ‘\

PKG: H:10.2mm x W:31.0mm x T:3.5mm
(SIP-23pin)

@ze) o
Normal / Stand-by signal
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Fuji Electric

HEHFAP-G&5 T—{XMOSFET FAP-E® %7

“Step Forward, Raise Value”

Super FAP-G series and Next Generation MOSFET FAP-E® series

@ BRFAP-GZ% SuperFAP-G series
(VDS=100~900V)

HEEEAEH Quasi-Plane-Junction

B O P B

Drain

XK AEEEE S SEIRDS (on) FAF B TE4HIE |
FOM:RonQgd& /> B IA{E 7= R4 1/2

@ T—XMOSFETHEABZ Basic Concept

ELIKIEHEH “HiEaE (KiK. RIRF4FE) " iR “5H
" B FERDFRGHNE BETREMNRIT MRS S ERE
FATHER, R AR B AR HH STk

We would offer a higher performance, easy-to-use and
easy-to-design Power MOSFET all over the world. As a

result, it contributes to a ecology by improvement of the
performance and efficiency.

Q@ 4FE Features
o [5] i B G (R iR kAR IR 45 1%

o (RSB r PHYF M
® FF X} DV/DT K[ T4RER PR = Hll I3 5F
® JF XAt VGS HIEER /N

o IR EEEA o5V
S IEEBER , AHIMIF

eLow loss and low noise
eLow on resistance characteristic
«During switching, DV/DT gate resistance
and control function is good.
«During switching, VGS rinking is small.
+Gate threshold voltage: +0.5V
+High avalanche capacity, hard to be damaged.

@ iFM% Features
L YU IkES

o SEHM 2

—B600V/0.750hm/T0-3P = 600V/0.650hm/T0-220

Lower turn-off loss
— L IAE = mPER 75% (600V %)
—75% lower Eoff against conventional type

o B/ FRTE(Qe)
— L IE = mER60%(600V A1)
—60% lower Qg against conventional type

Higher avalanche ruggedness
—~HEAEDE THEHRETE
—Improved avalanche ruggedness at high temp.

® RDS(on)1BREIRIESR T E 2 E /.

Smaller package with same RDS(on)

Lower gate charge (Qg)

k. (KRS

Higher Performance

SR
Easy to design
Easy to use

Q iR TEB T—RIFUELERIR T
Next Generation MOSFET (Plan)

Type Name Vbss Ip | Vas(th) | RDS(on) Package Note
| w | m | @

FM[ JO5NSOF I 1.5 }9;%2‘}& “T’jgggi-(s) Under Develipment
FHL J07NSOE | 65 | 0.85 [1220A8 T?:f,ﬁgiv(s) Under Devel ipment
FNL 108NSOE 7.5 g | MR Under Devel ipnent
FML T12N50E | 500 Z 3+0.5V| 0.52 }9;%&’{) T‘T’jgggi-(s) Under Devel ipment
TR R B i i

e | (o] [ow [CATE]

FM 123N50E 2 0.245 [To-220F, T0-3P (@, Under Devel ipment
FHL 128N50E |2 | @i | Under Devel ipment
FN 103N60E I 2.3 Eﬁgggﬁ) ,T?Zﬁﬁi’i'(s) Under Devel ipment
FM 105N60E 55 | 1.3 Eﬁii‘k’?f) T‘T’jgﬁ‘c";'(s) Under Devel ipment
FHT J0BNGOE 6 Lo | A Under Devel ipment
FML 110N6OE I 0.79 }9,;§§3QE) ,T?Zﬁﬁgi'(s) Under Devel ipment
FLITINGOE | 600 | 11 |30.5V| 0.75 Er_ﬁgg?ﬁ) T?Zr%igi'(w Under Devel ipment
Tarr R B i

o | [w] oo SRR

FM 119N60E 19 0.36 [1o7220F T0-37 @, Under Devel ipment
FHL 123N60E |25 | 0.28 |10-3P(@. TO-3PF Under Devel ipment

[ 1 : Package type
: T0-220AB
: T0-220F
: T-Pack (L)
: T-Pack (S)
: T0-3P(Q)
: TO-3PF

P
B
A

C
H
R

EIRBEFRATERIRAT




——
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= LRFHREEFEPWM IC

Fuji Electric

PWM IC for low standby power
FA5526/27/28, FA5536/37/38

Q45 Features

e N & 500V it [EEzhct , At , BidE{Ek pwm iz
S IR, @ATIEA S 0w
o NH|=F&E S /) PWM SHiZE
FAB526/27/28 : 130/100/60kHz T H1 T §i7E
FA5536/37/38 : 130/100/60kHz T H T H shik & FASSZBN’ FASWN’ FA5528NQ
® MOSFET JXzhgE g (MHEEM 160, KM 50) A&

200w Bl EHR{ER

e vce TERRESERER 10~26V, A iFiHB%E -~ E A
REIAT S

® MOSFET RIE PR &8 0.5V, R TIKIIR KR @IHE  Low wait electricity

o EFWEaNIhRE (IZTNET BRI %E )

o T ATRIF (U EAMAR , th AT EER T EATEE )

® \VCC FTE 28V EFER T B [ERIFINEE

® 5.5 8PIN £ (DIP/SOP) 250

FA5527P

FA5528P

300

200

o i/
AN NEH RS RE, fmETE/ TV B ACcDC iR

150

Input power (mW)

100 AN
eInternal start-up circuit with 500V. Linearly reduced
frequency for lighter load achieves small output 50
capacitance and 0.1W input at no load
eLine-up of 3types for frequency at full load 0
FA5526/27/28 : 130/100/60kHz Latch OCP 75 100 125 150 175 200 225 250
FA5536/37/38 : 130/100/60kHz Auto-Recovery OCP .
«MOSFET drives ability is high (output 16Q of a HIGH Line voltage (Vac)
side, 5Q of LOW side ) can be used in 200W flyback
*VCC operating range is 10 to 26V, VCC allows no series
regulator for auxiliary winding to clamp Vcc voltage.
«0.5V threshold for MOSFET drain current limit
The shutter resists lose is low @ FzFAEE B% Application circuit
«Soft start function ( time can be adjusted )
«Over-voltage protection 10,
( Above two kinds of methods, also can do the adjustment e @
of delay time ) By g mmerns o = R
«VCC terminal 28V over-voltage protection function Uﬂg Tl wh TR e :|
2200 " voscTe gt gF gE i

1000 uF *3

+10v.
0to5A

( Timer Latched ) 13 W
«8 pin package ( DIP/SOP ) n

con
R0z [Cloa_ cio 350uH
S 220008 0.220 o

GND

e
o] 5l st
m

200k

can
- 01uF
10k

R202

16

10k 0,01uF,
R205 G205

e Applications s .
PC adapter, LCD Monitor / AC-DC Power Supply for TV

R1n?<3 ] Np:Ns:Nsub=57:15:12
108 r
X 10e Riz | Lp=550uH

: a
c110 3 T+
4. Lo s
5
& L
0.220F) PC1 FASS28 " C 106
33uF

IC2
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=ESBDFEIEELLD

Fuji Electric

High voltage SBD and Soft recovery LLD

@ EE4%¥ Forward Characteristic (typ.) @ HxELLD Ssoft recovery LLD
(300, 400V LLD)

Tooerc | | SR TR I (R SEHUrR B
- Circuit simplification by low noise and low
YG865C08R spike voltage (VRP)
10
= YG865C10R T
g
S L |
5
&)
2
g 1 / / | IF=10A,di0dt=-200A/ust VR=160%), Ti=100°C._|
e I/ -
w / // (1) Low dir/dt and low dV/dt : simple snubber circuit,
Decrease of number of noise control parts
r ‘ 1 (2) Low spike Voltage (VRP) : There is a possibility
that the rated voltage of the diode used is lowered.
0.1 L L L

0.3 0.4 0.5 0.6 0.7 0.8 0.9 O mgﬂ.uﬁé%iﬂzm

VF Forward Voltage (V)

ESAD92-03
[ Other Company A
Other Company B

et ==r YG98503R (300V SRD)
i | I Y G985C4R {400V SRD)
@ @A Line up 1
65
60 -
Line up Plan (Tentative) = 55 7 .
Device type SMD i rating Thermal rating Package E 2 77 x", g
VRRM 10 *1 Tj and Tstg = 4 L -
Volts A, c o e "\ [ Conventional
YG862C20R 200 10 4010 +150 TO-220F bl 77 | 1
YA862C20R 200 10 -40 to +150 TO-220AB bl /," L
TS862C20R SMD 200 10 -40 to +150 T-Pack(S) Lot ) A "\ e
YG865C20R 200 20 -40 to +150 TO-220F 25 Now products| n
YAB65C20R 200 20 -40 to +150 TO-220AB 23 oo
TS865C20R SMD 200 20 -40 to +150 T-Pack(S) [Hz]
PA865C20R 200 20 -40 to +150 TO-3P
YG868C20R 200 30 -40 to +150 TO-220F
YA868C20R 200 30 -40 to +150 TO-220AB
TS868C20R SMD 200 30 -40 to +150 T-Pack(S)
PA868C20R 200 30 -40 to +150 TO-3P
| @ 300V, 400V¥txELLDZ 51
*1 50Hz Square wave duty=1/2 L] * 238
(Average forward current of centertap full wave connection)
Maximum rating Thermal rating [Electrical Characteristics (Ta=25°C) Package  |Net
Line up Device type | SMD. [yry lo " | | TR +3 [t ** [Rth G=c) 2::;5
Volts Amps. MaxVolts __[Max.uA | psec|'c/w
Device type SMD Maximum rating Thermal rating Characteristics Package TS982C3R [] 300 0 to +150 20 0.04 175  [T-pack(S) |1.6
VEED lo*1 IFsw2 | Tjand Tstg Vi RRM'3 Ringo) Ts982C4R | @ 400 40 to +150 20 | 005 | 175 [T-pack(s) |16
Volts o — °c Max. Volts  MaxyA  “CW YA982C3R 300 40 to +150 |1.3 ( 20 | 004 | 175 |T0-220AB |2
YA982C4R 400 40 to +150_|1.45(IF=5A) 20 | 005 | 175 [10-220AB |2
YG862C08R 80 10(Tc=109°C) 125 -40 to +150 0.76 0.15 35 TO-220F Y G982C3R 300 40 to +150 |1.3 (IF=5A) 20 0.04 3 To-220F |2
'YA862C08R 80  10(Tc=126°C) 125 -40 to +150 0.76 0.15 20 TO-220AB YG982C4R 400 —40 to +150 [1.45(IF=5A) 20 0.05 3 [TO-220F |2
TS862C08R SMD 80  10(Tc=126°C) 125 | -40to+150 0.76 0.15 2.0 | T-pack(S) TS985C3R | @ 300 |20 (Te=118°C)[ 110 | -40to +150 |1.3 (IF=10A) 35 | 004 | 125 |T-pack(S) 1.6
Y G865C08R 80  20(Tc=89°C) 145 | -40t0 +150 0.76 0175 25 | TO-220F TS985C4R | @ 400 100 | -40to+150 |1450F=10A) | 35 | 005| 1.25 |T-pack(s)[1.6
YA865C08R 80  20(Tc=107°C) 145 | -40to+150 076 0175 175 | T0-220AB YAS85GSR €m 10 | ~40to+150 |13 (IF=10A) | 35 f 004 | 125 [TO-220AB 2
N YA985C4R 400 100 | -40to+150 |1450F=10A) | 35 | 005 | 125 |10-220AB [2
TS865C08R SMD 80 20(Tc=107°C) 145 -40 to +150 0.76 0.175 1.75 T-pack(S) YG985C3R 300 10 40 to 4150 |13 (IF=10A) 35 0.04 175 |To-220F |2
YG868C08R 80  30(Tc=72°C) 160 | -40t0+150 | 076 020 20 | To-220F \Go8504R 400 100 | 40 to +150 35 | oos | 175 |ro-2zor |2
YA868C08R 80 30(Te=105°C) 160 -40 to +150 0.76 0.20 1.25 | TO-220AB PG985C3R 300 110 40 to +150 |1.3 (IF=10A) 35 0.04 3 [TO-3PF  [6
TS868CO8R SMD 80  30(Tc=105°C) 160 -40 to +150 0.76 0.20 1.25 | T-pack(S) PGI85C4R 400 20 (Te=64°C)[ 100 —40 to +150 |1.45(IF=10A) 35 0.05 3 [TO-3PF |6
YG869C08R 80 40(Tc=86C) 190 -40 to +150 0.71 0.20 1.2 TO220F
'YA869C08R 80 40(Tc=98°C) 190 -40 to +150 0.71 0.20 1.0 TO220AB

() Conditions

*1 50Hz Square wave duty=1/2 (Average forward current of centertap full wave connection)
*2 Sine wave, 10ms per element  * 3 IF=0.5lo per element

*3 VR=VRRM per element

EIRYBEFRATERIRAT




E =1 “Step Forward, Raise Value”
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Fuji Electric

Power Supply Solutions

Q@ HAFHAXHEMELHETZFRES FDT Recommended Devices for Switching Power Supply application

500V / 600V MOSFET Low VF, Soft Recovery Diode
Super FAP-E3 series ’ 6023’ E:_ES: Lb_%?{l_':,f;c 100 to 200V High voltage SBD
Super FAP-G series P : : Low IR SBD, 300V/400V LLD
/ ;k_‘ N
PH- Pt & F92V-AUX : MIB
x + Buck Converter -> CPU
A2 A +12V : Peripheral
_*gV: Peripheral( pC/DC Control IC
Secondary Circuit “FAT7 series”
e
P ﬁ% +.3V : Memory
2 A ! North / South Bridge
Synchronous Rectification
PFC Trench Gate series
PFCIC Smart Power Devise "M-power2”
Critical conduction mode FA13842/43/44/45 500V / 600V MOSFET
: FA5500/01 PWM Green Mode IC Super FAP-E3 Series
Average current control FA5526/27/28/36/37/38 Super FAP-G series
: FA5502 FA5546/47/53/54/66/67 900V MOSFET
: FA5550/51 Quasi-Resonant IC Super FAP-G series
FA5530/31/32
FA5540/41/42 \

FA5571/72/73/74

Q@ AT RRBEHMNELTHETFEEE FDT Recommended Devices for LCD-TV application

PFC circuit Converter DC/DC
Inch | Output ;
i or
Size power R ;
IC MOSFET Diode IC MOSFET Diode intermediate bus
4 E3-MOS ¥
SO0 FA5502M *FMA23NGOE M-Power2 .
2pcs Super LLD3 Current Resonant 24V&19V rail
50” — s00v0282 | -YGOB5CER MP2A5038 Y&
600V/20A 500V/0.38Q 1 é:: ;r:g:lt
*FMA19NGOE 12V rail MOSFET
300W -+ FCA?;" 3pes YG865C04R
N 600V/0.365Q Super LLD2 45V/20A FA7701V
8pin Y MP2A5050 5V/3A
40" G972S6R R 12.v&2'4v
600V/10A input,
FMA20N50E 24V819V rail N?(‘)"S"F:T
g MP2A5060 YG865C10R
37’ 200W + 500/0.31Q Pl 9o o
24V819V rail F‘},Z,Zf’ : N
2 FAS500AN/ FREERROE | MP2AS077 - MP3B5038 | ' Ssguson”
32 120V/20A S )
150W + 01AN Super LLD2 500V/0.77Q 500V/ 12V rail 24V input,
26" YG971S6R 0.389,0.77Q YG862C04R SVI2A  Externa
DR FMA16NS0E g2vie0 Sy "
500V/0.38Q R * MP3B5060 12V rail S
"’ ' YG862C08R FA7703V
= 100W + SRS 80V/10A 3310V13A
ua
Quasi- 24V rail
20 ’ Resonant 2SK3677-01M YG865C15R FA7711V
700V/0.93Q 150V/20A RLS- 1V HS
Triple
FAS571N 25K3673-01M 15V rail
RESSTEN 700V/1.18Q YG862C10R
*=under development 100V/10A
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