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Company Milestones

¢ 2008.09 Oriental Semiconductor is founded. The registered capital is 35.2MRMB.
Located in SISPARK of Suzhou, Jiangsu.
¢ 2012.09 fabricated the world first Semi-Floating Gate transistor (SFGT)
¢ 2013.08 published the achievement of SFG Transistor on {Science) Journal
¢ 201312 successfully developed the test chip using SFGT with SMIC
¢ 2014.01 novel soft-trench SJIMOS — GreenMOS enters mass production
& 2015.06 China 15t 78A 650V GreenMOS released to EV charger customer
& 2015.11 Start production of world" s 15t SFG-transistor: SFGMOS
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Global Locations
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Product Portfolio

HDMOS SFGMOS GreenMOS IGBT/SiC
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Applications

T .
W ! (= Applications :
m L ED lighting
I\ . W adapters
m Quick charger
Flyback Converter  Boost+LLC Half Bridge Forward Converter  Single Transistor Forward Converter | 'FUll “H” Bridge Converter | o Tv power
— m PC power
L L W Server power
I m UPS
e W invertor
“J%p W £V charging pile
BTl Hj W ndustrial power
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Best-in-Class FOM (Rdson*Qg)

NORMALIZED FOM
(THE LOWER THE BETTER)
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Innovative GreenMOS Technology

Emax is reduced by charge balancing

Rdson = 2BV*p/u,.£E 2

High concentration, VDMOS

Lower concentration

n+

depth Charge balance, GreenMOS™
Drain 2
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VDMOS

GreenMOS™MEVDMOSFF 451 &
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GreenMOS Key Features :
Soft-trench technology: Better EMI Performance
Extremely low Qg: reduce driver IC output, extremely low switching loss to

enable high efficiency and high speed applications.
High reliability, high uniformity
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Key Feature 1: Soft Trench improves EMI

Multi-Epitaxy Trench GreenMOS"
Con : Cost Con : Hard Cost
Pro: Soft Switching Soft Swtiching
Switching Pro : Cost

Soft switching

-30.212 s
Trigger o
<

Id out of control i S "’ Smooth waveform
/ oscillation : e i 2
el e ,mD: e xﬁ}{;‘:—g‘_a;,m;
CH2:Vgs CH3:Vps CH4:lp CH2:Vgs CH3:Vps CH4:Ip

GS-Traw ve:164ns DS-Trise ive:94ns

GS-Trauw me:1770s DS-Trise ime:79ns

GreenMOS switching waveform is smooth = improve EMI
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Key Feature 1: Improve EMI at MOSFET level

Customer’s PMIC for 18W adapter —
GreenMOS
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4A VDMOS Competitor’ s 2A SJMOS 2A GreenMOS
DIP , EMI pass SOP , EMI over spec SOP, EMI pass

Novel technology: EMI suppression by soft trench-SJIMOS technology (patented)

GreenMOS improved switching smoothness, enabled system EMI performance as good

as VDMOS. With its small die advantage, customer reduced package cost by 50%.
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Key Feature 2 : Extremely low FOM

" GreenMOS IFX Co*Imos C6 Competitor B
parameters conditions
OSG65R900F XXX65R900 XXX65R900

V(BR)DSS % VGS =0V, ID =250pA 682 680 662
VGS(th) v ID =250uA, VGS =VDS 3 33 33
RDS(on) Q VGS =10V, ID =2A 0.72 0.87 0.71
Ciss 243 280 460
Coss pF VGS =0V, VDS =50V, f=1MHz 26 41 45
Crss 1.5 1.7 3.5
Qe VDD =480V, ID =5A, VGS £ = 13.2

Qgs nC - N 1.6 2.5 3

=10V

Qgd 3.9 9 6.2

trr ns RS ET (RS g 139 144 165
= , IF=DA, al

Qrr uc /dt=100A/ps 0.81 0.92 1.1

Irrm A 10.4 10.1 12.2

91.0

90.5

90.0 /\\ e Original VOMOS e =

895 Extremely low Qg enables

890 \ smaller gate driver to
g8 \\ reduce gate driver IC cost.
- N Extremely fast switching,
£ . reduce switching loss and

s improve efficiency.

86.0

85.5

85.0

90 110 130 150 170 190 210 230 250 264
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Key Feature 2 : Extremely low FOM
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Extremely low FOM : 2MHz switching!

GreenMOS has extremely low FOM
(Ryson*Qg) . close to GaN HEMT.

AC-DC operation frequency up to
2MHz: enables high density power
module.
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Key Feature 3: Reliability and Uniformity

Typical GreenMOS wafer map

1| k== competitor

T~ GMOS

3 i =
IDSS1 Lower Idss
;!2222!33;HEEEE!!;H!!Hﬁ!;ﬁi:ii!ii;%“

— competitor

H

T~ GMOS

! .!
L JQL‘
HHHHHHH Higher
Bvdss

Mass production proven Patented process flow design enables higher
reliability and stability yield and margin
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Key Feature 3: Reliability and Uniformity

Parameter ., Pre-condition . TC. 1 Parameter .
o V0SSV . 7
BVoss. - BVoss.
# Reliability Condition Time Sample Size Standard Fail/Tested
192hr 30 °C /60% RH
1 Pre-condition - 77 JESD22-A113 /77
+ 3 cycle reflow @260 °C Ron(mohm) 7
2 TC -65°C to 150 °C, 500 cycle T JESD22-A104 /77
121°C, 29.7 psi, Rosgen: Roston+
3 PCT 96h 7 JESD22-A102-C /77
100% RH
130°C, 33.3 psi,
4 UHAST 96h 77 JESD22-A110 /77 et Vih(Y) §
85% RH o
5 THT 85 °C, 85% RH 500h 7 JESD22-A101 o/77 i
Vst L Vasan
6 Solder ability 5+0.5 sec - 5 JESD22-B102D 0/5 L
7 HTST 150°C 500h 77 JESD22-B102D /77
8 HTRB 150 °C, Vos=480V 500h 77 JESD22-A108C /77 1
9 HTGB 150 °C, Ves=30V 500h 7 JESD22-A108C /77
Vso. Vso.

High Temperature Gate Bias
High Temperature Reveren~ Ri=c TJ=150°C,Bias=480V HR-1680
Electrical Characteristics @TJ=25°C (unless otherwise specified) 0/7 7 fa i | @ 5 00 h O u r
BVpss Drain-to-Source breakdown voltage v ID= 250uA H T R B H TG B
Rosion) Static Drain-to-Source on-resistance Q ID= 4.0A VGS= 10V S
Vs Gate threshold voltage % Vos=Veslp=250uA
s Drain-to-Source leakage current A Vps=650V V=0V DC-1 .
L Gate-to-Source forward leakage A V=30V 0/77 fa | | @ 1 000 h Ou r
SS
Gate-to-Source reverse |leakage Vgs=-30V
Vsp Diode Forward Voltage A\ 1S=8AVGS=0V H T R B N H TG B
> Summary ‘ Shift Table ‘ Ohrs WGEETH 168hrs Shift e @ i 4]
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GreenMOS Flagship: 80A GreenMOS with FRD

GreenMOS IFX TOSHI** Fairch**d

65R038HZ 65R041CFD 65R041W5 65R041F
Trr (ns) 190 193 230 250
BV (V) 741 740 690 720
Rdson (mohm) 32 34 36 38
Qg (nC) 172 260 172 252
FOM (ohm*nQ) 5.5 8.84 6.19 9.58

Rdson at the same level
GreenMOS has the lowest Qg and Qgd , reduces dynamic loss by 40%

GreenMOS has the best FOM

Overall : GreenMOS/IFX > TOSHI** > Fairch**d

ORIENTAL
SEMICONDUCTOR
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GreenMOS Product Portfolio

500V/550V/600V/650V/800V
super-junction MOSFET

(GreenMOS mass production) ;

1A ( 3.50hm )

2A ( 2.00hm )
3A (1.50hm )
4A (1.0 ohm)
)
8A (0.50hm)

11A

(
(
(

5A ( 0.8 ohm
(
( 0.33 ohm )
(

15A (0.23 ohm)

/~ 20A (0.150hm) \

40A (90 mohm)

60A (60 mohm)
78A (36 mohm)

\ 80A (30 mohm)/

ORIENTAL
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OSG65R580FEZF

Oriental Semiconductor v—‘ |—~ Halogen Free{optional)

GreenMOS with FRD{optional)
Breakdown Voltage/10 EMI Easy(optional)
Rdson Max Package Type

For detail specifications:
http://www.orientalsemi.com/english/?p=50

EV charger, Server

Power, Communication
Power Supplies

GreenMOS Infineon Falrchlid ST Toshiba MagnaChlp | Planar MOS
C - - STF16N50U - - -
OSG55R380F - - STD12N50M2 - MMDS50R380PRH -
OSG55R290F - - STDT6NSOM2 - MMDS50R280PRH -
OSG55R190F - - STDIBNS5MS5 - - -
OSG55R140x - - STDIBNS5MS5 - -
OSG55R160FZ - - STDI8N55M5 - - -
o IPx60R3K3CS - - - - 3N60
OSG40R2K2x - - - - - 4N6O
OSG6OR1KEx IPX60R2K - STX3NMSON - - 4NGO/5NGO
OSG&OR1K2x IPX60R1K4 FCP4N6O STX6NSOM2 - - 6N60/7N60
OSG60R900x IPX60R9S0C - SD7N6OM2 TKSX60W MMX60R900PRH  [BN6O/IN6O/10N6O
STXIN6OM2
OSG60R670x IPX60R750E6 - STX10N6OM2 TKéx60W MMx60R750PTH_| BN6O/IN6O/10N60
OSG60R580x 1Px60R600 FCX7N6ONT STx10N6OM2 TK7X60W MMx60RS80PTH 12N60
FCXINGON STx13N6OM2
OSG60R380x IPX60R380 ECAA8ONGD STOINGOMD TKIOX60W | MMx60R360PTH 15~20N60
o 1Px60R280 FCx13NGONT STX18N6OM2 TKI2x60W | MMx60R290PTH -
FCx22N60N
OSG60R180x IPX60R180 FCx170N60 STX24N60M2 Tlexéow MMX60R190PTH -
TK20x60W
FCx190N60
OSG&0R150x 1PX60R160 FCx130N60 STX28N6OM2 TK20x60W MMx60R115PTH -
OSG60R092x IPX60R099CP FCX36N6ON STx4ON6OM2 TK31x60W - -
FCA36N6ONF | STx45N60DM2AG
OSGe0R07ZXZ ) FCP104NGOF | STW43NMSOND TR3IX60WS ) )
OSG6O0RO70x | IPWEORO70C6 |  FCHAZNGON STWA4BN6OM2 TK39N6OX | MMQSORO70PTH
OSG60R070xZ - FCHO72NOF | STW4BNMSON TK3INGOWS - -
OSG6OR06IH IPX60R070C6 ig:‘;?;zi; STX4BN6OM2 TK39X60W MMX6ORO70PTH -
0sGéorRossHz | sewarneocen | NN srsengooma | Tkasxeows - -
FCxX47N6OF
FCA76N6ON
OSG60R040H IPX60RO41P6 EOHOA3NG STW7ON6OM2 TK62x60W - -
FCH76NGONF | STW7ON60DM2
OSGE0RO4IHZ - FCHO4INGOF | STWS5NM6OND TR62x60Ws )
OSG65R2KAx . E . . . NG5
o - - - - - 4N65/5N65
OSG&5R1K4x IPx65R1K4C6 - STBEN65M2 TKSX65W - 6N65/7N65
OSGO7N65F IPS65RIKOCE - STF7N65M2 TK6QBSW - 7N65
OSG65R700x IPX65R950C6 - STXING5M2 TKéx65W - 8NE5/9NG5/10N65
OSG65RI00XE - - - - - -
OSG65R760x - - STXOHNS5M2 TK7x65W - 8N5/9NG5/10N65
OSG65R580x IPX65R600C6 - STXBNESMS TKIX65W - 12N65
3 - B B B B .
o 1Px65R380x - STx16N65M2 TK11x65W - 15~20N65
OSG65R460xZ IPD5R420CFD - - - - -
OSG65R3402Z | [PB65R3IOCFD | FCPF38ONGSFLI - TK14A65WS - -
OSG65R290x 1Px65R280C6 - STX16N65M5 TK14x65W - -
OSG65R290XE - - - - - -
OSG65R220xZ | IPBSRI90CFD - - TK17A65WS - -
OSG65R200x IPX65R190C6 - STX20N6OMS TKI7x65W | MMx65R190PTH
OSG65R099x IPX65R099C6 - STxAON65M2 TK2Bx65W -
OSG65R099xZ - FCHTIONGSF__ |STWSONSSDM2AG|  TK35x60WS -
OSG65R069H :';::::g;‘;gz FCBO7ON6SS3 STX42N6OWS TK35x65W - -
C IPW65R080CFD - STW56N65DM2 - - -
OSG&5R042H 1Px65R037C6 - STXW6INE5MS TK49x65W - -
OSG65RO4IHZ | IPW65RO4ICFD | FCHOATNGSF |STWESNSDM2AG|  TK49x65W5 - -
OSG65R035HZ - FCX76NGONF - - - -
OSG65R038HZ | IPW6SRO4ICFD |  FCHO4TNGOF - - -
OSG70R2Kéx - - - - -
SS05N70
OSG70R1K4x PRIORIKACE - - - MMx70R1K4PRH 4N70
OSG70R1Kx W:;ggg;; - STPINK70Z - MMx70R900PTH 5N70
OSG70R750x - - STP1ONK70ZFP - MMx70R750PRH -
OSG70R500x IPX70R600CE - - - - -
OSG70R350x - - - - MMx70R380PTH -
OSGBOR4Kx IPD8OR4KSP7. - STF3NBOKS - - 3N80
OSGBORIK4x | IPABORIKACE - STIENBOKS5 - MMF8ORTK2PTH 3N8O
OSGBORIKX | IPASORIKOCE - STUBN8OKS TKZABOW | MMFBORI00PTH -
o IPXBOR650CE - STx10LNBOKS TKIOABOW | MMxBOR650PTH 8NBO
OSGBOR460x | SPPTINBOC3 - STWI3N8OKS TKI2AB0W | MMFBOR450PTH -
C SPBI7NBOC3 FCB290N80 STW23NBOKS TKI7ABOW | MMEBOR290PRH -
C SPWS55N8OC3 FCHO6ONBO STW65NBOKS - - -
OSGSORIK2x | IPIORIK2C3 - - - - N
18
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GreenMOS Product List

L Products are haloge

ree

Class | Product Name | Package | Vdss(V) | Id(A) | Rdson_typ(Q) |Rdson_max(Q) Class | Product Name | Package | Vdss(V) | Id(A) | Rdson_typ(Q) |Rdson_max(Q) Class | Product Name | Package | Vdss(V) | Id(A) | Rdson_typ(Q) |Rdson_max(Q)
OSG55R580A | 10251 550 8 0.5 0.58 OSG6ORISO0P | 10220 400 23 0.12 0.15 OSG65R220FZ | TO220F | 650 | 18 0.18 022
OSG55R580D | 10252 | 550 | 8 0.5 0.58 OSG60R092F | TO220F | 600 | 40 0.083 0092 OSGOSR220PZ | TO220 | 650 | 18 0.18 0.22
OSG55R580F | TO220F | 550 8 05 0.58 OSG6ORO92H | 10247 | 600 | 40 0.083 0.092 OSG6SR2201Z_| TO262 | 650 | 18 018 022
OSG55R580P | 10220 550 8 0.5 0.58 OSG6OR092FZ | TO220F | 600 40 0.083 0.092 gig::j:ggg; T%fg :ig Zg 8' 1 : 8'2
OSGSOR500F | TO220F | 500 9 0.45 0.5 OSG60R092HZ | 10247 400 40 0.083 0.092 OsGesraook | 10263 | 650 | 20 016 02
OSGS5R380F | TO220F | 550 11 0.35 0.38 OSG6ORO7OF | TO220F | 600 47 0.06 0.07 OSG&5R200P | 10220 | 650 | 20 016 02

500/550V | OSGS55R290F | TO220F | 550 15 0.26 0.29 600V | OSG6ORO74FZ | TO220F | 600 47 0.062 0.074 OSG65R099F | TO220F | 650 | 38 0.088 0.099
OSGSSRI190F | TO220F 550 20 0.16 0.19 OSG60RO70H 10247 400 47 0.06 0.07 650V OSG65RO99H | 10247 650 38 0.088 0.099
OSG55R140F TO220F 550 23 0.11 0.14 OSG60R074HZ 10247 600 47 0.062 0.074 OSG65R099FZ TO220F 650 38 0.09 0.099
OSG55R140H 10247 550 23 0.11 0.14 OSG60R069H TO247 600 53 0.06 0.069 OSG65R099HZ 10247 650 38 0.09 0.099
OSGS5R140P | 10220 550 | 23 0.11 0.14 OSGEOR0GOHZ | 10247 400 53 0.06 0.069 OSG65R069H | 10247 650 | 53 0.05 0.069
OSGS55R140R | TO3P 550 | 23 0.1 0.14 OSG6OR04THZ | 10247 600 | 78 0.038 0.041 OSG65R069HZ | TO247 | 650 | 53 006 0069
OSG55R160FZ | TO220F 550 23 0.13 0.16 OSGE0R040H 10247 %00 78 0.035 0.04 OSG65R042H | 10247 650 78 0.038 0.042
OSGEOR2KEA | 10251 w00 115 25 8 OSG65R041HZ | 10247 | 650 | 78 0.038 0.041

OSG6SR2K4AA | TO251 650 2 22 24 OSG65R035H | 10247 650 | 80 0.032 0.035
OSG60R2KED | 10252 600 | 15 25 2.8 OSG65RKAD | TO252 650 2 22 24 . -
. - OSG65R038HZ | 10247 | 650 | 80 0.035 0.038
OSG6ORK2A | TO251 600 2 1.9 22 OSG65R2KAF | TO220F | 650 2 22 24 OSG7ORKGA | 10251 700 2 23 26
OSGEO0R2KZD | TO252 600 2 19 22 OSG65R2KA | 10251 650 3 17 2 OSG70R2K6D | 10252 | 700 2 23 26
OSG60R2K2F TO220F 600 2 1.9 2.2 OSG65R2KD 10252 650 3 17 2 OSG70R2K6F TO220F 700 2 2.3 2.6
OSG0R2K2AS | TO251 600 2.5 1.6 2.2 OSG65R2KF TO220F 650 3 17 2 OSG70RIK4A | TO251 700 4 1.25 1.4
OSG60R2K2DS | 10252 600 | 25 1.6 22 OSGesRIKaA | Toz1 550 7 12 T4 OSG70RIK4D | 10252 | 700 4 125 14
OSG6OR2K2FS | TO220F | 600 | 2.5 1.6 22 0SGEsRIKAD | 10252 50 " T2 Tz 008527%R]Kf T%ZQQOF 782 4 16285 14
OSGEORIKEA | TO251 600 3 15 18 OSGG6SRIK4F | TO220F | 650 4 12 1.4 OSGZOE: ED 102; ;oo 2 o :
gss(ézgilwiig TTS;;OQF zgg 2 : g : 'z esoy  |_OSCONESF | T0220F | 650 | 45 10 12 csarorke T icmor T 00 T2 o :
- : OSG65R900A | TO251 650 5 0.72 0.9 OSG7OR750A | TO251 700 Z o o7
OSG60RIK2A | 10251 600 4 [ 1.2 El S 65 75
: OSG65R900D | 10252 650 5 0.72 0.9 OSG70R750D | To252 | 700 7 07
OSG60RIK2D | 10252 600 4 1 12 700V SG7OR7S S 0.65 s
0sGeorKF T Too20r T 600 2 ] 3 OSG65R900M | TO251s | 650 5 0.72 0.9 OSG70R750F | TO220F | 700 7 0.65 075
Ssceorioor | Toos] 00 S ol o OSG65R900P | 10220 650 5 0.72 0.9 OSG70R750P | 10220 | 700 7 0.65 075
. - OSG65R900F TO220F 650 5 0.72 0.9 OSG70R500A 10251 700 10 0.4 0.5
OSG60R900D | 10252 600 5 0.66 09 05G45r900FE | To20F T 50 s 072 X 0sG70R5000 | To252 | 700 | 10 v Y
OSG60R900F | TO220F | 600 5 0.66 09 : :
OSG60R670A 10251 600 7 0.6 0.67 OSCESR760A 10251 650 z 07 0.76 giggsgggi Tr%?zf ;88 18 g: 8'2
OSG60R670D | 10252 600 7 0.6 0.67 OSCESR760D | 10252 650 / 07 0.76 OSG70R350A | 10251 700 | 12 03 035
OSG60R670F | TO220F | 600 7 0.6 0.67 OSG65R7601 10262 650 7 07 076 OSG70R350D | 10252 | 700 | 12 03 035

600v OSGOOR580A | 10251 500 s 05 0.58 OSG65R760F | TO220F 650 7 0.7 0.76 OSG70R350F | TO220F | 700 12 03 0.35
OSGE0R580D 10252 400 8 05 0.58 OSG65R580A 10251 650 8 0.52 0.58 0OSG70R350P 10220 700 12 0.3 0.35
0sGe0rs80r | To020F T 600 A o5 .58 OSG65R580D | 10252 650 8 0.52 0.58 OSG70R350K_| 10263 | 700 | 12 03 035
03Georse0P | 70220 500 s 05 .58 OSG65R580F | TO220F | 650 8 0.52 0.58 OSGBOR4KF__| TO220F | 800 1 34 4

: - OSG65R580P | 10220 650 8 0.52 0.58 OSGBOR4KA | 10251 800 [ 34 4
OSG60R380A | 10251 600 1 0.33 0.38
OSGBOR4KD | TO252 | 800 1 34 4
OSG6OR380D | 10252 | 600 | 11 033 0.38 OSGG65RS80DE | TO252 | 650 | 8 05 0.58
- - OSGBORIKAF_| TO220F | 800 4 N 14
OSGGOR380F | TO220F | 600 | 11 033 0.38 OSGG6SRS80E | TO262 | 650 | 8 05 0.58 OsGaorikaa T 7o T 80 | = I v
0SGe0R3E0 | To262 <00 0 033 038 OSG65RS80FE | TO220F | 650 8 0.5 0.58 Sscsoras 1oz T 800 . = =
OSG6OR380P | 10220 | 600 | 11 033 0.38 OSG65R460DZ | 10252 | 650 | 10 04 0.46 OSGBORIK4P | 10220 | 800 | 4 T 14
OSG6OR260A | TO251 600 15 0.23 0.26 OSGE5RA60FZ | TO220F | 650 10 04 0.4¢ OSGBORIKA _|_10251 800 5 08 1
OSG60R260D | 10252 600 15 0.23 0.26 OSG6SR380A | TO251 650 1 0.35 0.38 OSGBORIKD | 10252 | 800 5 08 1
OSG60R260F | TO220F | 600 15 0.23 0.26 850V OSG6SR380D | TO252 650 1 0.35 0.38 OSGBORIKF | TO220F | 800 5 08 1
OSGG0R260P | 70220 400 15 023 026 OSG65R380F | TO220F | 650 1 0.35 0.38 OSGBORIKP_| 10220 | 800 5 08 [
OSG6ORI80F | TO220F | 600 | 20 0.15 0.18 OSG65R380P | 10220 650 1 035 038 gooy | _OSCBORG50A | TO251 800 8 0.55 065
OSG60RI8OH | 10247 | 600 | 20 0.15 0.18 OSG65R380 | 10262 | 650 | 11 035 0.38 OSCBORESOD | To252 | 600 | 8 0.59 065
OSGesRaEK | 10263 550 v 0.35 038 OSGBOR650F | TO220F | 800 8 0.55 0.65
OSG60R180K | 10263 600 | 20 0.15 0.18 Sscsoresor 0220 T 800 5 o oo
R340FZ | TO220F 12 . 34 - -
OSGEOR180I | TO262 600 | 20 0.15 0.18 OSGESR340 0220 650 0.3 0.8 OSGBOR460F | TO220F | 800 | 11 04 0.46
OSG60R180P 10220 400 20 0.15 0.18 OSG65R290A 10251 650 15 026 0.29 OSG80R4GOP | 70220 800 m 04 0.46
OSG6ORIS0F | TO220F | 600 23 0.12 0.15 OSG65R290D | TO252 650 15 0.26 0.29 OSGBOR460I | 10262 800 K 0.4 0.46
OSG60R150H 10247 600 23 0.12 0.15 OSG65R290F | TO220F 650 15 0.26 0.29 OSGBOR460K | TO263 800 1 0.4 0.46
OSG65R290P 10220 650 15 0.26 0.29 OSGBOR290F TO220F 800 17 0.26 0.29
OSG65R290K | 10263 650 15 0.26 0.29 OSGBOR290P | 10220 | 800 | 17 0.26 029
OSG65R290FE | TO220F | 650 15 0.26 0.29 OSG8OR290I | TO262 | 800 [ 17 0.26 029
O RIENTAL OSGBOR290K_| 10263 | 800 | 17 0.26 029
OSGBOROGSH | 10247 | 800 | 47 0.06 0.069
SEM ICONDUCTOR 900y | _OSCoORIK2A_| 10251 900 5 1 12
OSG90RIK2I | 10262 | 900 5 1 12
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Original Invention of SFGMOS
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SFGMOS Advantages

SFG-MOS

Shielding gate

Lean process to enable high reliability and
manufacturability for Rectification and Motor driver
applications.

Higher AA utilization

Better process control

Larger current path (1.47X of original SGT technology)

Less oxidation in AA > better thermal conduction > better reliability
Larger current path for better EAS performance—> stronger device

ORIENTAL
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Performance Comparison

BV-Ron ( package : TO263 ) SFGMOS Efficiency

87

10 86.5
86
~ 8 -
CE: 3 85.5
. 6 é 85
5 : 84.5
4 )
84 @@ 200
2 83.5
50 100 150 200 250 300
60 110 160 210 Vin [Vac]
. BV (V)
- —O—IKMFSMOS

Ronsp is smaller than Opt*mos Higher efficiency than A*S
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Reverse Recovery

| SFG10R128 (e

SFGMOS has fastest reverse
recovery time and less oscillation.
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SFGMOS Product Portfolio

Rdson_max(mQ)
Platform ProductName | Package | Vdss(V) | Id(A) Vgs=10V|Vgs=4.5V
SFGO6R12B SOP8 60 12 12 14
SFGO6R12A IPAK 60 50 12 14
SFGO6R12D DPAK 60 50 12 14
SFGO6R12G DFN5*6 60 50 12 14
SFGO6R09B SOP8 60 14 9 13
SFGO6R0O9A IPAK 60 60 9 13
SFGO6R09D DPAK 60 60 9 13
SFGO6R0O9G DFN5*6 60 60 9 13
SFGO6RO5P TO220 60 120 5 7
SFGMOS 60V Family SFGO6RO5A IPAK 60 120 5 7
SFGO6RO5D DPAK 60 120 5 7
SFG60RO3P TO-220 60 130 3 4
SFG60R0O3K TO-263 60 130 3 4
SFG200NO6K TO-263 60 200 1.3
SFG180NO6P TO-220 60 180 1.6
SFG180N06K TO-263 60 180 1.6
SFG150N0O6P TO-220 60 150 1.9
SFG120N06K TO-263 60 120 2.2
SFG110B0O6K TO-263 60 110 2.5
SFGO8R15D DPAK 80 60 13 15
SFG150N08K TO-263 80 150 2.3
SFG150N08P TO-220 80 150 2.3
SFGMOS 80V Family | SFG130N08K TO-263 80 130 4.2
SFG130N0O8P TO-220 80 130 4.2
SFG100NO8P TO-220 80 100 5.8
SFG100NO8K TO-263 80 100 5.8

60V/100V/150V Low Qg FGMOS
100V 10 mohm ( Synchronized Rectification , Vt=1.8V )
100V 12 mohm ( Synchronized Rectification , Vt=1.8V )

100V 20 mohm ( Synchronized Rectification , Vt=1.8V )

100V 4 mohm
60V 5 mohm
0V 10 mohm
60V 2 mohm
150V Class ( Synchronized Rectification,Motor )
200V Class ( Motor )

ORIENTAL
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ALL Products are halogen free

Platform ProductName | Package | Vdss(V) | Id(A) SRR s
Vgs=10V|Vgs=4.5V
SFG10R05G DFN5*6 100 100 5 6.5
SFG10R08B SOP8 100 14 8 10
SFG10R08D DPAK 100 70 8 10
SFG10R08G DFN5*6 100 70 8 10
SFG10R10B SOP8 100 12 10 12
SFG10R10D DPAK 100 60 10 12
SFG10R10G DFN5*6 100 60 10 12
SFG10R12B SOP8 100 10 12 14
SFG10R12D DPAK 100 50 12 14
SFG10R12G DFN5*6 100 50 12 14
SFGMOS 100V Family SFG10R20B SOP8 100 8 20 22
SFG10R20D DPAK 100 40 20 22
SFG10R20G DFN5*6 100 40 20 22
SFG10R26B SOP8 100 6 26 30
SFG10R26D DPAK 100 30 26 30
SFG10R26G DFN5*6 100 30 26 30
SFG200N10P TO220 100 200 2.5
SFG180N10P TO220 100 180 3
SFG180N10K TO263 100 180 3
SFG150N10P TO220 100 150 4
SFG130N10P TO220 100 130 5
SFG100N10P TO220 100 100 8
SFG15R19G DFN5x6 150 50 19 21
SFG15R75A IPAK 150 20 75 88
SFG15R75D DPAK 150 20 75 88
SFG15R75B SO-8 150 20 75 88
SFGMOS 150V Family| SFG110N15K TO263 150 110 5
SFG100N15K TO-263 150 100 7
SFG100N15P TO-220 150 100 7
SFGBON15P TO-220 150 80 10.5
SFGBON15K TO-263 150 80 10.5
SFG8ON20K TO263 200 80 9
SFGMOS 200V Family|  SFG20R0O9K TO263 200 80 9
SFG20R10D DPAK 200 17 100
SFGMOS™Mas Z 1M ([EFE57) SFGMOS™&sZ M (FaH3EE))
SFG10R12DF SFG130N10PF
B TTI1 T—' Halogen Free(optional)

Semi-Floating-Gate™ MOSFE"'—,
Break Down Voltage/10 Package Type
Rdson Max

Oriental Semiconductor - T TTT"
Semi-Floating-Gate™ MOSFET | L. Halogen Free(optionai)
Drain Current Package Type

Type Drain Voltage/10
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User Case - 1

Rz FSEf) B - 10W [RFEHLE

RGEFR: QCOMhiEFREE
IEEIhZE: 10W T | |

hIrEER: Flyback
TEE: WrEE T EE(DCM)

E16. 10W HRiE 75 R 2FMOSFETIR Bf) FL B = R

Ambient temperature:25°C

83.0
3A GreenMOS to replace w5 B i e
. 1 ! / \
competitor’ s 4A SIMOS 7~ ~_
i - RN
GreenMOS achieves higher ™ 7 N
efficiency with even higher 2 N ™~
c
Rdson ;§ o1s / ——SH 11 Ton: 5680, Tof£:0) \\
- —OS@SRZEA (Ton: 1. K, To£:0)
GreenMOS extremely low 81.0 / | |
switching loss compensates Ron
| Vendor Part No. Rds(on) Vth(V)
oss 805
ST AN 0.9680 4.145
oS OSGB65R2KA 1.5Q 298
80.0
90 110 130 150 170 190 210 230 250 264

Vio[Vac]
3A GreenMOS replaces 4A SJIMOS with even higher efficiency due to

GreenMOS extremely Low FOM that reduces dynamic loss.
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User Case - 2

IEEINER: 15W =
MR Flyback g
TH#EX: DCM

&

34 % i 7t it

SFGMOSHUHR 3 Eb
o7 By replacing A*4294 with SFGMOS-

SFGI0R 10 G mupy. SFGIORI12B
SFG10R12B and SFG10R10G, user

86.5

86

achieves higher efficiency by 0.37%

85.5

RE)

and 0.2% respectively.

84.5

- i

o @PwssG10R128
@PmsFG10R10G
83A550 100 150 200 250 300
W|AEE[Vac]
Vendor Part No. BVdss(V) Vth(V) Ron(mQ) | Efficiency[%]

=3 04294 106 21 10.51 85.68

SFGMOS SFG10R12B 113 2.14 9.33 85.88

SFGMOS SFG10R10G 106.2 1.8 7.98 86.05
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User Case - 3

10W % H 28
B {EIHZE: 1 0W ; ;“‘: icfaf AAEH ij‘

= 3| vee Fe L4 Rt L n

h¥MEE: Flyback Ao =
TR DCM “”’i o _ =

3% % 8 A iR

vt e i S GreenMOSELER I L

By replacing IFX SS07N70 with

B35 -
.. GreenMOS
/ GreenMOS OSG70R1K4A, the Ron
B2.5
o / increases from 0.792Q to 1.232 Q.
i
# 815 3 3 o,
i $SO7N70 GreenMOS still achieves 0.31%
efficiency improvement and 3.4°C
BO.S aBe5S07NTO
A0 SGTOR1KAA
80 temperature drop.
50 100 150 200 250 300
i E[Vac]
Vendor Part No. Rds(on) Vth(V) Avg.Efficiency[%l] Avg.Templ[°C]
infineor SSO07N70 0.792Q 3.065 82.19% 70.55
GreenMOS | OSG70R1K4A 1.2320 3.365 82.50% 67.15
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User Case - 4

IB{EINE: 24 W
¥R : Flyback
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OSG60R1K2F |

By replacing VDMOS 4N60 with
GreenMOS 60R1K2F and 60R1K2A,
the efficiency improved by 0.57% and

temperature dropped by 4.7 °C even

without heatsink.

Customer saves BOM cost by

removing the heatsink.

I3 : 85.63%
987t - 68.1C°

ORIENTAL
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YK : 86.18%
F18F : 68.2C°

FHYRE : 86.20%
FI9RH : 63.4C°

Vendor Part No. Heatsink | Rds(on) | Vth(V) | Avg.Efficiency(%) | Avg.Temp(°C)

VDMOS 4NGO YES 2.1800Q | 3.361 85.63% 68.1°C
GreenMOS | OSGE0R1K2A NO 0.989Q | 3.400 86.18% 68.2°C
GreenMOS | OSGB0R1K2F NO 0.982Q | 3.365 86.20% 63.4°C
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User Case - 5

Operating Frequency : 80-300KHz , 20KW EV Charger

i Agilent Technologies  InfiniiVision

1_200v/ 2 200v/ 5.0v/

ErRar0)

= v
WE(2}
_ 264.55kHz
0358 PM
Jun 30, 20168

Compatible with multiple control topologies of high power applications
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Thanks for Attention !

Contact Us

Email: enquiry@orientalsemi.com
Tel : 0512-62534962

Add : 405-406 , NW-20, Nanopolis , 99t Jinjihu Avenue , Suzhou Industrial Park. Suzhou China

CAUTION: This presentation may contain privileged and confidential information only for the use of the addressee intended.
If you are not the intended recipient of this presentation, you are hereby notified that any use, distribution or reproduction of this presentation is strictly prohibited.
If you have received this presentation in error, please notify the sender immediately, permanently delete this presentation from your system, and destroy any hardcopies you may have printed.




