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eMOS - Super Junction MOSFET Technology
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Planar MOSFET Super Junction MOSFET

* Alinear relation between Rpg oy and BVpgg
* Lower Rpgon) In Same die size

* Smaller die size in same Rpg oy
* Low capacitance = Lower switching losses
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FASTER

SJ eMOS Product Strategy SO

PFC LLC /ZVS (DC-DC)
(Hard Switching) (Soft Switching)

V=)

eMOS UF7 by controlling
carrier lifetime
[ Soft Switching Topologies ' ‘

* Robust diode ruggedness

» Smaller Qg for lower spikes
* Better system reliability

* Reduced Epyy

e Typ. Vy=4V

eMOS E7 by optimizing charge balance of pillar

(Hard/Soft Switching Topologies

» Optimized balance between efficiency & easy of use
* Low EMI noise, optimized gate & drain ringing

* Rugged Body diode

* Internal R & optimized Capacitances J
. Typ VTH:3_5V Best Competitor .

-

Low Noise o

<ow EMI / Easy to design / High Performance>
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600V / 180mQ eMOS E7 Benchmark
Well Balanced Performance

Efficiency: Close to Best Performance
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Efficiency Comparison

Power [W] FASTER E7 Comp. A Comp. B
50 86.17 86.20 86.03
100 89.92 89.98 89.84
200 92.57 92.58 92.49
360 91.11 91.01 91.05

Comp. C
86.26
89.87
92.46

90.95

~
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‘/ Best Thermal Performance under full load

Test Condition : 400W CCM PFC, V=110V, Vour=12V, Boost diode : 650V/4A SiC diode, Roy=12 Q, Roee=3 Q
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600V /180mQ eMOS E7 Benchmark
Well Balanced Performance
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MAX DIDT [A/US]

25

20

15

10

w

1000

800

600

400

200

19.56

FASTER E7 Comp. A

i

FASTER E7 Comp. A

Comp. B

Comp. B

18.06

Comp. C

Comp. C

Efficiency

486.0

484.0
Avlanche Ruggedness Case Temp 482.0

Vdspeak [V]
I
~ [o2)
© o
o o

476.0
474.0

472.0

Diode Ruggedness Voltage Spikes

-1.0

-3.0

Vgsnpeak [V]

-4.0

-5.0

EMI Gate noise

-6.0

FASTER E7 (600V) ceeees Comp. A (600V) eeseee Comp. B (600V) «eesee Comp. C (650V)

-2.0 -2.8
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483.3

480.1 480.0

474.2

FASTER Comp.A Comp.B Comp.C

FASTER E7 Comp.A Comp.B Comp.C

= Test Condition : 400W CCM PFC, V=110V ¢, Vour=12Vpc, Boost diode : 650V/4A SiC diode, Roy=12 Q, Ro=3 Q
I 9 ___________J |
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600V / 70mQ eMOS E7 Benchmark FASTER
Lower Switching Losses

Total Switching Loss
900

Lower Switching Loss against the best competitor 800
700
600
500 FASTER
400
300
200
100
0

Etot [uJ]

2A 5A 10A  15A  20A  30A
e FMWGE0NO70E7 | 30 42 77 132 289 625

Comp. A 28 47 119 | 242 383 804
Turn-on Loss Turn-off Loss
500 400
450 350
400 — 200
=) 350 =3
= 300 5 250
a 250 - 200
200 150
150
100 100
0 0
2A  5A  10A  15A 20A  30A 2A  5A | 10A 15A | 20A = 30A
e FMW60NO70E7 = 14.0 22.7  48.8 65.6 171.1 336.4 e FMW60NO70E7 = 16.0 = 18.8 27.9  66.8 117.6 288.7
Comp. A 17.8  34.0 86.7 158.1 236.6 465.8 Comp. A 101 125 327 839 1459 3386

= Test Condition ; Vpp=400Vpe, Ves=10V, Ext.R;=4.7Q, L=390uH
I I S EEESS——
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600V / 70mQ eMOS
Lower Switching Noise

E7 Benchmark 0
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dv/dt @ Turn-off
160
140
120
100
80
60

40
20

0
2A 5A  10A 15A 20A 30A
e FMWG60NO70E7 10 21 43 51 48 45
12 25 92 95 100 | 112

dv/dt [V/ns]

Test Condition ; Vpp=400Vpc, Vgs=10V, Ext.R;=4.7Q, L=390uH

Negative Peak Gate Voltage

VGS [V]
© o NSO A N Bk O

KN
o

2A 5A 10A  15A  20A  30A
e FMWG60NO70E7 0 0 0 0 0 0
0.0 -06 -26 -44 -46 -6.4

Lower Switching Noise against the best competitor

600

500

400

VDS [V]

300

200

100

0

2A

e ENMWGE0NO70E7 429

426

Peak Drain Voltage

/

5A
461
448

10A  15A 20A  30A
507 502 @ 505 508
505 512 504 504
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600V / 70mQ eMOS E7 Benchmark FASTER
Lower Switching Noise
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Available now

On Planning [ Release Target ]

Package

RDS(ON)imax

180mQ
280mQ
380mQ
600MQ
1200mQ

600V/650V eMOS E7 MOSFET
Portfolio

TV /LED
Lighting

«

Server /
Telecom

FASTER
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7 =
UPS ChEV EV(OBC)
Elfe[=lg

| Die | DPAK PQFN88 TOLL TO-220 TO-220F TO-247 3L TO-247 4L

FMWG60NO28E7

FMZ60NO28E7

FMOGONO28E7

FMOG0NO40E7 FMWG60NO40E7
FMOG60ONO70E7 FMWG60NO70E7
FMOGONO99E7 FMPG0ONO99E7 FMFG60NO99E7 FMWG60NO99E7

FML60ON105E7 FMT60N105E7

FMOG0ON180E7 FMPG60ON180E7 FMF60N180E7

FMOGON280E7 FMDG60ON280E7 FMPG60ON280E7 FMFG60N280E7

FMOGON380E7 FMDG60ON380E7 FMPG60ON380E7 FMFG60N380E7

FMOGONGOOE7 FMDG60ONGOOE7 FMFG60NGOOE7

FMOG65N180E7 FMF65N180E7

FMOG5N280E7 FMFG65N280E7

FMOG65N380E7 FMF65N380E7

FMOG65NG600E7 FMF65N600E7

FMOG65N12KE7
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Rps(oN)_max

o00V/650V eMOS UF7 MOSFET Portfolio

TV /LED
Lighting

Server /
Telecom

4

FASTER

SEMICONDUCTOR

FMOG0ONO30UF7 FMWG60NO30UF7
FMOGONO43UF7 FMWG60NO43UF7
FMOG60ONO75UF7 FMWG60NO75UF7
FMOG60ON105UF7 FMWG60N105UF7
FMOG60N193UF7 FMFG60N193UF7

FMOG65N045UF7 FMWG65N045UF7
FMOG65N310UF7

FMOG65N645UF7
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FASTER eMOS E7 & UF7MOSFET Product Portfolio E22LER

P Z\ (O =4 eMOS UF7
Quialification
/ DPAK PQFNB88 TOLL TO-220 TO-220F TO-247 3L | TO-247 4L DPAK PQFNB88 TO-220 TO-220F TO-247 3L

Package

votage » S o4 < & ’ | ' > - o 4 | ’

Rbs(on)_max

FMWG60NO30UF7

FMWG60NO043UF7

FMWG60NO75UF7
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FMPOG0ONI180 E 7 Z A

Ordering System (SJ MOSFET )

MOSFET / Grade

e A Automotive Grade
¢ None : Industrial Grade

4 Zener Diode

4 Generation

g Switching Characteristic

« E:Efficient + F:FRFET -
* H : High Efficiency

UF : Ultra FRFET

g Roson Max [mQ]

g Channel Polarity

g Voltage Rating (x10)

g Package
*B: D2PAK * FW : Wide pitch *U: IPAK
*D : DPAK | : 12PAK *W: TO-247-3L
*E:ISOTOP *L: PQFN88 *Z:TO-247-4L
*F: TO-220F-3L *N:SOT-223 * S PQFN56
*FN : Narrow lead *P:TO-220-3L * O : Wafer (Unsawn)
*T:TOLL *OS : Wafer ( Sawn )

g Super Junction MOSFET Technology

4 FASTER Semiconductor
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