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AI %:E*'l\-’“h s m (~2030) - I}J%% *: Under Development

B\
. | Si | Si Si Si :
Grid : 10~35k Vac i 0 v\ (80V) (80V) 25V Chip: <1V
MV Transformer | PDU !, AC/DC(PSU Bus Bar LV-IBC VR GRY
"~ 7| Mvac to 480~240Vac | 240Vac > 240Vac t(o 48V) asvac [T 801 o<V ] ICE 20(305(;;)2 6
i L BBU 4gv Mother Board
. ' (80~100V)
SiC HVDC
(650V, 1200V)
HV-IBC 2026
|, AC/DC(Side car) | Bus Bar Hot |.| pc/pepsyy | - Wv-iBC . VR | GEY
480Vac to HVDC HVDC Swap T T gy 48 to 12V 12 to <1V JC1E| 2027

SiC Si
(1.2~33kv) | @569

L BBU HvDC
DC/DC [e» o !

| SiC
= “g>

HV-IBC =

L SST . ,| Bus Bar Hot |.{ DC/DC(PSU) | » LV-IBC VR . ~2030
I MVac to HVDC HVDC Swap HVDC to 48V 48 to 12V 12 to <1V D E

BESS 1500V BBU HVDC
AC/DC |<* L »| DC/DC |¢> i SiC )C : £400V or +800V (Diablo 400, OCP) VRM : Voltage Regulator
‘ ' (650V, 1200V) : Solid State Transformer BBU : Battery Buckup Unit
Gray Space | Server Room . Intermediate Bus Converter PDU : Power Distribution Unit
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EEQEi%Al%b%%ﬁM&E (—)
Al [RSSEEFBIE R HV-IBCAZ B

AC-DC 54Vout HVDC PSU DC-DC HotSwap + DC-DC
5.5kW~12kW 800Vin to 54Vout +400Vin to 54Vout
ORV3 iskw~27%kw o0V

1200,
it

QDPAK

600/650V 8ov

BDD\.;En_,]—-E

600/650V
|

sogﬁ-m’ 54Vout
L N e ________________,
JE} Jé} ;  HVDC PSU DC-DC 16: 1 i
g | 1 '
i ; LLC Rectifier \
i
v i
i |
:

|
800Vin

HotSwap + Isolated DC-DC 16: 1
Bridge
650V/750V

RDS(ON)
Part No./ Package VDSS Ves=
Prototype No. (V)
Topology: PFC I Part No./ Package
TK55U60Z1 TOLL 600 55 Prototype No.
TW048U65C TOLL (SiC) 650 48
TW027U65C TOLL (SiC) 650 | 27 2polos It o b ap Part No./ VDSS ROS(ON)
Topology: LLC Under Investigation : Prototype No. Package V) Ves= 10V
TK55U60Z5 TOLL 600 55 sl Full-B (+400Vin) or max
TW048U65C TOLL (SiC) 650 48 LLC(800Vin) Topology: HotSwap
TW027U65C TOLL (SiC)ﬁ - 650 27 Under Development QDPAK (SiC) 750 (3) Under Investigation
Topology: Synchronouis ey Under Development QDPAK (SiC) 750 (6,10,14) L polomy: Full-B (+400Vin) or
TPH2R408QM SOp A@arﬁe(N) 0 243 Under Development QDPAK (SiC) 1200 (7,12,17) pology: LLC(800Vin)
TPM1R908QM SOFA(Tvance(E) 80 1.9 Topology: Synchronous rectifier Under Development TOLT (SiC) 750 (6,10,14)
TPM1R408RH SOP Advance(E) 80 1.4 TPM1R408RH SOP Advance(E) 80 1.4 Under Development QDPAK (SiC) 750 (6,10,14)
Topology: Oring Under Development| SOP Advance(E) 80 (1.2) Under Development QDPAK (SiC) 1200 (21,25,30)
TPM1R006PL SOP Advance(E) 60 1 Topology: Oring Topology: Synchronous rectifier
TPH2R408QI\}|7 \ SOP Advance(N) 80 2.43 Under Development| SOP Advance(E) 60 (0.75) Under Development DDFN5060 80 (1.4)
TPM1R908QM SOP Advance(E) 80 1.9 TPM1R408RH SOP Advance(E) 80 1.4 Under Development|  DDFN5060 80 (1.1)
TPM1R408RH SOP Advance(E) 80 1.4 Under Development| SOP Advance(E) 80 (1.1) Under Development| DDFN5060(SD) 80 (0.92)




FZLEZIAIEHRBEHNER (2)
AIZEARRIC HV-IBC/LV-IBC (12V/6V i) & EiEss

. . HotSwap HoiSwap
52\{(::\‘/ leZr\il:; t 5;\{(&1’ ,/ler\i/:kUt 800Vin to 12Vout 800Vin to 6Vout
: : 10kW 10kwW

QDPAK
TOLT

LLC Rectifier

1200V/750V 40\?’_2%‘_
|
1 é 1

800Vin

5x6DC, ﬁ
5x6SDDC ==

3x3SDDC

12/6Vout

Primary Switch Rectifier ! High-side  Mid-side Low-side , ===
54Vin sov 4oy : L 60V 80V 40v/25V ! ! i
: : R e B R ' : U iT !
! 5% | =3 : VT LEL \ L&l TLET ! g — i
i 'lziout i K E I i
wwx_-Ll 12{6Vout \ Y P—
B T i /\ é. |: VGs = 10V
s z g el 1 =
i Hi=3 —if' = i Al 1el = Topoiogy: HotSwap
: orve ] Under Investigation
S RGRREEEEEE Gt [Feemem e n e Topology: Full-B (400Vin) or LLC(800Vin)
RDS(ON) Under Development TOLT (SiC) 750 (6,10,14)
ROSON  Wpart No./ VDSS :
Package VRS i . . Package 9 \}GS Under Development QDPAK (SiC) 750 (6,10,14)
Prototype No. V) rototype No. (V) s Under Development QDPAK (SiC) 1200 (21,25,30)
— . ; ; ; Topology: Synchronous rectifier
Topology: Primary switch Topology: Hybrid Switched Capacitor pology y
Under Development | DDFN3333(SD) | 15 (0.45) Under Development DDFN5060 40 (0.49)
TPW4R008NH DSOP Advance 80 4 d |
e R N 80 = Under Development | DDFN3333(SD) 25 (0.65) Under Development DDFN5060 40 (0.49)
vance | Under Development | DDFN3333(SD) 40 (1.35) Under Development DDFN5060(SD) 40 (0.396)
Topology: Synchronous rectifier Under Development | DDFN3333(SD) 40 (1.4) Under Development DDFN5060(SD) 40 (0.396)
TPWR8004PL | DSOP Advance | 40 0.8 Under Development | DDFN3333(SD) | 60 (1.7) Under Development DDFN3333(SD) 15 (0.45)
TPMR4904RL | SOP Advance(E) | 40 0.49 Under Development | DDFN3333(SD) 60 (1.8) Under Development DDFN3333(SD) 25 (0.45)
TPMR4904RL SOP Advance(E) 40 0.49 Under Development | DDFN3333(SD) 80 (3.7) Under Development DDFN3333(SD) 25 (0.65)




FZE2ERISAITBRHIRRE (2)
SST(ESEERS): Solid State Transformer~1MW

Discrete Solution

Multi-level cascade

(4.5~6.5kV)

SST
Mvac to HVDC

Module Solution

pcoc  beoc 2-level cascade s e =, N
connection e —a N—7, - connection wae —— | _
(*:x 2pcsin 1 o T = =
40kw SSTce"Ev?/E?cnrf)l per - =T =\l 110kW SST Cell (*:1).7kVSiC [
R | ﬁ L I
ﬁk i ] gﬂ L] _ T y HVDC ]JE} JE} Jé} J%”g J,": Jﬂ e
' o = T — an otuase | — T — — — T r- B
J%ugﬁ iy e L e e
] ] i | N\ 1
~ 1 = M = T = %
=|T = %‘ M

W

30 Cells = 1.2MW

(13.2kVac - 800Vdc)

\‘
Part No./ @
Protot@

9 Cells = 990kW
(4.16kVac - 800Vdc)

Part No./ Ros(on) Package
Prototype No Ves = 18V

' a%¢

Topology: Primary switch

Topology: Primary switch MG800FXF2YMS3 iXPLV 3300 800
TWO015Z120C TO-247-4L 1200 15 IX500FXF2YMS4 iXPLV 3300 500
TW007D120E Q-DPAK 1200 7 MG250YD2YMS3 E3D 2200 500
Topology: Synchronous rectifier Topology: Synchronous rectifier
TWO015Z120C TO-247-4L 1200 15 MG600Q2YMS3 E3D 1200 600
TWO007D120E Q-DPAK 1200 7 MG400Q2YMS3 E3D 1200 400 5
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LVMOSHA&IRZE (SiHiAR)

Target
Topology

Synchronous
Rectifier

1

! : | | s

e product) U-MOSAH1-H (32inch)

Primary SW

. U-MOS11-H (12inch)
Synchronous ! ' : ' -~
Rectifier U-MoS\-H : U-MOS11-H (12inch)

Inverter

Buck converter '

Oring

U-Mos\i-H U-MOS11-H STD/HSD
1

| | = | | | |
BV U-MOSX-H STD/HSD ,
| | : | | | |
200V U-MOSII-H
| | | | | |
250V U-MOSVI-H :
| e | | |
30/40/60v | Protection SW  BYEVIRIY!
Motor | - [ | | | |
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LVMOSH&RIREZE (Fi%E
| . Package Name

SOP Advance
SOP Advance (N)

SOP Advance (E)

Interconnected source
terminal

<)

_ SOP Advance(N)

SOP Advance(N)
Thailand (TST)

Future

SOP
Advance(E

DSOP Advance
DDFN5060

Interconnected source
erming

|
Q} DSOP Advance

DDFN5060(SD)

DFN5060(SD)

Surface
mount

1H 2028 ~

DDFN5060

DDFN5060(SD)

}DFNSOGO(SD)
Idea

series TSON Advafice *}

TSON Advance

DDFN3333(SD)

I IEEESEESS—S————

% Starting development ;1

Q 2024 ~ 00

il

DDFN3333(SD)

DFN3333

Interconnected source
termmal

DFN3333

V4 Idea

DFN3333(SD)

}DFN3333(SD)
,(o Idea

L-TOGL (12 x 10)
Top sided coolmg

}TSC 10x12
Idea

TO-220 TO-220AB
T0, type
TO-220 F | TO-220SIS

v TO-220AB
] TO-220SIS

-

1
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U-MOS11-H 80VZE5% I SZEl T
HiER U-MOS11-H 80VRIIZH—TRIIEEEFHRS =R

(IR D AT 3 EmiEs

* Rosonyx QR (BRTTiRitH L) * Rosonx QswbEHE (BTTigit{iit) * RosonyxQossBHE (EBITIRITHUIL)
- S FREEE, THETRREIE - S FREEE, THETRREIE - BEITEEBENAF, FESN
AN R MOSFETIRFE
S5AKXBIMFOM (Figure of Merit) LEE BE20256128 (REVEEEIE)
& SRR ESFFXIRAE ESFRIREWRSIRGE
RosonyxQq Rosony * Qsw Rosony % Qoss
150 40 250
E ~ E 30 ~ £ 200 g
EIGD (9% E {%27% ~ 2 150 K7%
z z 20 5
Z 50 3 b’ %100
x :-Sr 10 % 50
J 0 S o cr 0
(ALE)) U-MOS11-H (ARE]) U-MOS11-H ) U-MOS11-H
(TPM1R408RH) (TPM1R408RH) (TPM1R408RH)
Roson): SiEBREE (ESIRFENREREED Q,, : B XEBEFXIFFENmRERR)
Qq: MREETT (AREHRFERYGRREED) Qoss: IHEETT (FFRIENREEED)
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FHAE2U-MOS11-H 80V: TPM1R408RH
TPM1R408RHTE Roson) FIQ, A HFIRMIETE

U-MOS11-H
TPM1R408RH

Rpsontyp- @Ves=10v
Q, * Rpsontyp-
Qs * Rosontyp-
Quss* Rosomtyp.

Q;*Rpsonytyp-

175 deg. C
2.4V~3.6V

Drive voltage : 8V

1.17*T mQ
94*1 nC - mQ
27*1nC - mQ
188*" nC-mQ

135*1 nC-mQ

ARG

175 deg. C
2.4V~3.5V

Drive voltage : 8V

1.23*1 mQ
100*" nC - mQ
36*" nC - mQ
197*1 nC-mQ

132*1 nC-mQ

*1 Measured value on same condition (Toshiba devices are equal to datasheet)

The earliest part schedule (CY)

Package

Assembly

site

X W W

175 deg. C
2.4V~3.6V

Drive voltage : 6V

1.28*1 mQ
102*T nC - mQ
32*7nC - mQ
164*1 nC-mQ

133*1 nC-mQR

SOP Advance(E)

Thailand |Under Mass production

© 2026 Toshiba Electronic Devices & Storage Corporation 10



FHAE2U-MOS11-H 80V: TPM1R408RH

TPM1RA0SRHIFAS L FI RIS MR

RN PR IR AU A - =) .‘ DUT.

3 5 1
TPMTR408RH Commensoucs H é =
Company A Ib=12mA N .
. ComEani B 4 Pulse test MRS
B < Vout: 12V B Y|
o 2 =
&g P Freq: 150kHz - 1
zE. g Parallel: 1pcs — =
& g
H 2’ Y
g% 1 &
. 05 Common source % 1 1C—PM1 R408ARH 97.0
Ves=10V ompany
. Pulse test . U Company B TPM1 R408RH
80  -40 0 40 80 120 160  20( -80 40 0 40 B0 120 160 200 96.5
Ambient temperature T, (°C) Ambient temperature T, (°C)
Rosoonyvgs) - Ta Vin - Ta 96.0
(Confidential) (Confidential) =
=
1000 2 955
o g
TPM1R408RH >‘; TPM1R408RH g
< ' jCompany A 4 195 || Company A o 95.0
e Company B & Company B G
5 10 p 100 = 94.5
€ E L ]
2 E L
=1 1 95
= g 94.0
g 3
S o § 0
8 3 — 93.5
0.01 Co\r?[r]'gtlnssgtjlrce § 85 Cor{;r;sog So\t;rce
Pulse test "é’ |S:|;eot;i\ 93.0
o 40 80 120 160 w 0% 80 40 0 40 80 120 150 200 0 5 10 15 20 25 30 35
Ambient temperature T, (°C) Ambient temperature T, (°C)
loss - Ta Veross - To Output current (A)

(Confidential) (Confidential) 11



U'MOS 80VF ﬁlg% (1 / 2) >nm:]s':ig:;rtio>>evl<:|':;ilo(-ewraen>Ava:lable>>Ava|IabIe>ReC§‘:i er > Under >>s/‘-\t:;c|(|eas;re (CY)

Package
DDFN5060 SOP Advance(E) SOP Advance(N) SOP Advance TS@N Advance L-TOGL DPAK - TO-220SIS
(5x6 dual sided.cooling) (5x6) (5x6) (5x6) 3x3) (TOLL leaded) (TO-252) (Fullpak®

Ves=10V ‘ ‘ g
(mO) ' ~ | O~ v @«

N 10 x 12 mm2 6.5 x 10 mm? . l” I”

Rpsionymax

~ [TPN3000BNH 30 | |
 [Ntooosam 19 | |
- ~ |TPH12003NH - 12/ TPN13008NH IRE | |
~ |TPN12008QM 12 | | |
I ~ |TPH8R80BQM  8.3TPHBROOSNH 8/TPNSR40BQM 8.4 |  |TK7ROEOSQM 7 |
- I (GEED 66  |TKeroPO3QM 69  |TKeRsAOBQM 63
~ |TPH6ROOBQM = 6 E | i
- Juarm 45 ~ |TK5R1P0SQM 5.1/ TK5R3E08QM ~ 53|TK5R1A08QM 5.1
TPWAROOBNH : g ! | ]
W 0P Advance 4TPM3RT0SQM 37 TPHAROOBNH1 4 : |
. TPH4ROOBQM 4 | | | | | |
e] UL (11-H) 3|TPM2R808QM  2.8TPH3R008QM 3 |  |TK3R3E08QM  33|TK3R2A08QM 322
UL (11-H) - 2.5|TPH2R408QM 24 | | E | TK2R4E08QM ~ 2.4|TK2R4A08QM 24
TPM2R40BQM 24 | | | |
UL (11-H) o | |
TPM1RO0BQM 19 | |
STVMS5(11-H) * *
N 00 14U T-H) 1.7 E ;
" IPMIR408RH 14 | |
U.I. (12-H) sz 1 | |
: (ES 2Q 2027) i | |
m XPQR8308QB 08 |

T TR ROISHIA RSB, IR, BARSE U+ Under Investigation

© 2026 Toshiba Electronic Devices & Storage Corporation 12



U-MOS 80V~=amzk (2/2)

Under Under Read
nvestigation /Developmen Ava|IabIe Avanlable Or er

Packade
SOP Advance
(5x6)

Under Successo
Availabkle

L-TOGL
(TOLL leaded)

(CY)

DDFN5060
(5x6 dual sided cooling)

SOP Advance(E)
(5x6)

SOP Advance(N)
(5x6)

DDFN3333(SD) TSON Advance

(3x3)

DPAK

DDFN5060(SD)
3 (T0-252)

",-'0*‘({' - e . & - . ‘ \‘l\

6.5 x 10 mm?Z

TOWXNL2 pim?

| | | | | | TPN30008NH 30 ? |

~ [TPNT9008QM 19 | |

TPH12008NH 12 - |TPN13008NH IRE | ;

. ~ |TPNT12008QM N & 3

| 8 ~ ltPHeRsosQM  88[TPHeRoOBNH 8  |TPN8R40BQM 84 jﬁ i
' ' UL (11-H) 66 ‘ ~ |TKerR9POBQM 69

- TPH6R008QM 6 i §
UL (11-H) 45 | | ! ~ |TKSR1POSQM 5.1

TPWA4RO0BNH 4 TPM3R708QM 3.7| TPHAR008NH 1 § 4 S DAY 37 ? |

"/l DSOP Advance ’ 3 (ES 10 2027) L@ & |

. |TPH4RO08QM 2 4 § 2

el U (11-H) 3 TPM2R808QM 2.8/ TPH3R008QM ; g

UL (11-H) 2.5|TPH2R408QM 24 f |

e TPM2R408QM 2.4 § ;

; UL (11-H) 2 ; ;

TPM1R908QM 19 & !

STVM5(11-H) i i |

M 12007, 14 Ul (11-H) 1.7 | ;

TPM1RA408RH 14 i 3

u.|. (12-H) 1aful, (11-H) T 1 2 2

: (ES 2Q 2027) ! |

STXWO(12-H) 09 i §

(ES 2H 2027) g ﬁ i

| og] XPQR8308QB 08 |

T FEFEPRIMEMHENABR, WEEH, BARBITEN U.I: Under Investigation

© 2026 Toshiba Electronic Devices & Storage Corporation 13




U-MOS11-H 40VE5%
RN U-MOS11-H 40VERFIBA—iRaa R SIS

(IR HRFE

* RosonyxQgf#(k (EBTiRiTHILWL)

- EEM MREER, THEERREE

AN

2 SIEFFRIRE

* Rosonyx QossPHE (BTTigitiit)
- B P RENEE, EERREREIE

5ALTIFOM (Figure of Merit) b

(ESFIIREHRFE
Roson) % Qg
50
: -
S Same
£ 30
; 20
X 10
g
0
(A/ZA\E_I) U-MOS511-H
(TPHR6704RL)

Roson): SHERBE ((ESHRAERIRREZD)
Qq: HIRERTT (ARENIRFERYGRIEREEN)

S
(ESTIFFXIRGE
Rpson) % Qoss
60
g so ~
2 40 H11%
z 30
o
€ 20
X 10
S 9
(A/&ﬁ]) U-MO511-H
(TPHR6704RL)

Qoss: HIHEf (FFRIRFEHIMEEER)
Qr: REKERE (KIRERERERFERNIMEEL)

3 ERARERE

© QufFE (RTigitiiit)

« FERREIRERIT RMIELSEAT AR RS STk

BE20245F128 (RZHEEHIRE)

ESFR _REIREIRGE
& Rpsony x Qur

50 ~

40 {€12%
30

20
10

Qrr ® Rosjony (nC=mi)

U-MO511-H
(TPHR6704RL)

(ARE])

© 2026 Toshiba Electronic Devices & Storage Corporation
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B0

#FhreamU-MOS11 40V: TPHR6704RL 2

#ME—%Arm, Roson HIQAHEIHAFTRF:IF

Fz

U-MOS11-H (4.5V) 9. D U-MOSIX-H
TPHR6704RL s ' TPHR8504PL
Teh 175°C W 175°C PCICIC 175°C ) . 0.0.1
y 1.0V ~ 2.0V - 1.3V~23V - 1.4V ~ 2.4V -
4y Drive voltage: 4.5V “C Drive voltage : 4.5V o0 Drive voitage : 4.5V o
Rosony Typ. at 10V 0.52*TmQ R Bt 0.55*'mQ S 0.7*'mQ ¢
Qg - Rosion) Typ. 46*'nC - mQ yC PV 46*'nC - mQ e 72*71nC - mQ .
Qsw - Ropson) Typ. 12.5*"nC - mQ A 10.3*'nC - mQ PO 16.1*'nC - mQ At
Qoss * Rosion) Typ. 52*'nC - mQ PCICIC 55*1nC - mQ ' 60*'nC - mQ g
Qrr - Roson) Typ. 55*1nC - mQ PCPCIC 67*'nC - mQ PCPC 65*'nC - mQ AP
“1 EERSE TRNERE (FRZ/SEEFI—E)
FrkiHR (CY) | ,
Vpss (V) e 0 v Package ; : . \t: A AUO op 0 0 De
an. - :
U—_MO_S11—H TPMR4904RL 0.49 SOP Advance(E) 12 Thailand Unde_rMass production
U-MOS11-H |TPMR4904RM 0.49 SOP Advance(E) 12 Thailand |Ready to Order ‘ MP
M U-MOST1-H |TPHR6704RL 0.67 SOP Advance(N) 12 Thailaﬂd |Under Mass production

¥ E?Eﬁﬁﬁ:ﬁﬂ%mff%%nﬁfg{yﬂg Bir, WEEH, BARBTEN. © 2026 Toshiba Electronic Devices & Storage Corporation 15



Fz

B0

#ir=@mU-MOS11 40V: TPMR4904RL =
F—#ahmm, Roson RRERSIFIEIRIILE

U-MOS11-H (45V) 9. > U-MOS11-H (4:5V)
TPMR4904RL 556 mm? " TPHR6704RL
Ten 175°C PN 175°C 0. 0.1 175°C RS A A
Vin Dr;lv.eov\gl';gze.:oﬁ\f./SV bex Dr?v.ezv\cfl’:a‘g’le.:8l./5v X Dr;Iv;eO\/\O/I’:a’g%:OXSV Rl
Roson) Typ. at 10V 0.39*1mQ fedede 0.42*1mQ) 0.52*ImQ) Je
Qg - Roson) Typ. 42*1nC - mQ Je e e 57*1nC - mQ e 46*'nC - mQ Jeslele
Qsw - Roson) Typ- 12.1*InC - mQ 8.8 14.7*InC - mQ Je 12.5*InC - mQ
Qoss * Roson) Typ. 47*'nC - mQ I 70*1nC - mQ e 52*1nC - mQ I
Qrr - Roson) Typ. 48*'nC - mQ AOADAS 68*1nC - mQ e 55*1nC - mQ RS A

1 ERSE FIURE (RS SEETMR—E)
FAat%l (CY)

Vpss (V) Pa . 0

m
Feb a AD 0 AUCQ ep

an U 0 e
L \\

TPMR4904RL 0.49 SOP Advance(E) 12 Thailand |Under Mass production
|

U-MOS11-H [TPMR4904RM 0.49 SOPAdvance®) | 12 | Thailand |Readyto Order | MP
N U-MOS11-H [TPHR6704RL 0.67 SOP Advance(N) 12 Thailand  |Under Mass production

¥ Ezgﬁyiq:ag;mgmﬁrg{wg Bir, WEEH, BARBTEN. © 2026 Toshiba Electronic Devices & Storage Corporation 16
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U-MOS11-H 40Vi= R Dimitsion ety Avaisble ) Avaiable) Grder: ) WP ) mestabty (1)

Package
DDFN5060 DDFN5060(SD) SOP Advance(E) SOP Advance(N) S@QP Advance DDFN3333(SD) TSON Advance L-TOGL DPAK
(5x6 dual sided cooling) - (5%6) (5%6) (5x6) (3x3) (TOLL leaded) (TO-252)
.‘-'.‘ % e i g \' \
10% 12 min? 6.5 x 10 mm?
| | \ _ |TK15504N1Ly, 18
8 | TPH7R204PL, 72 * TPN7R504PLy, 75 ?
[ 6 ~ |TPHEROO4PL, 6 ‘ :
 [PH3R7O4PL, 37 ~ [tPn3r704PL, 37 a
5 5 ~ |TK3R1PO4PLy, 31
|  |[TPN2R304PL, 23 !

N

5 I (TG TPH2R104PLy, 21 ;
| LUl (a1-H), 138 |

! | SIXV7(11-H) |
i ; o UL aT-H) i 14 g 14 TK1R4S04PB 1.4
15 | i | i { (ES Oct. 2026) ;
' | o [sIXVB(11-H) f 4
| s Oct. 2026) |

Ul (11-H)y  1.3|TPH1R204PB (LS) 1.2

' : z  Fenirooerliy 12 3
MUl (11-H) K Ul a1-H) I ‘ 1 ;
U.L (11-H)y, _09 Ul (11-H), - 0.9|TPHR8504PL1, - 0.9|TPHR7404PU (LS) f 0.7 z z
0)5:] TPWRB004PL, 08 i U.l. (11-H) ~ 0.8|TPHR8504PL, 09 ; ‘f
| UL (11-H)y 07 ! | 3
0.6 U.L. (11-H) ‘ 0.7 [TPHR6704RL, , 0.7 2
. U.l. (11-H), | 06 | =
S1UB6(11-H), ‘ | x
L 05 .~ [TPMR4904RL,, 05 ! . \ ‘;
] Es 4Q 2027) ‘. | | | |
STXA2(11-H) s ~ [TPMR4904RM e | | |
(ES 4Q 2027) (MP_lul_202A) : | \’ 3
S;;;”;SJ;)“ 04 | | o : Logic(.5V)drive device
0.4 S, o | ; (LS) : Low Spike
| (ES 3Q 2027) : i { ! |
l ~ |xPQR3004PB (1S) 03
iE: FEFETRIRSIIHER OB, MEEN, BABTEMN U.l.: Under Investigation
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SIC MOSFET
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ZRZ 4337 SiC MOSFET

HZSiC MOSFETR& "B/ RIH—iRaYERE" ARIES

Toshiba existing 3@ Gen SiC MOSFET

shows low Ry o) and high reliability

Concerns of SiC: SiC crystal defects leads to

characteristics fluctuation
Before current flow After current flow

Toshiba’s Solution: SiC MOSFET
with embedded SBD

MOS Area

V7 : LA

SBD Area

Thanks to current flowing on SBD, Body Diode
current (bipolar) that degrades SiC crystal does
not flow.

@®SBD embedded
150%
Improved
22 | reliability
=
<8

100% ¢

@Rpson) Temp. dependence

2.0

o 3G Toshiba
Company A
Q18 Comp v
pany B
% Company C
o 1.6
=]
©
N
T 1.4
£
I
212
g 1.0
o i
& TOSHIBA
0.8
0 25 50 75 100 125 150 175
Ta (C)

*All data is based on 650V/750V rating produ—cts_

Toshiba Next Gen SiC MOSFET

shows Low cost & Best in Class performance

Toshiba’s Solution:
Original Trench structure
Gate ., ssource

2

Plan to release various kinds of

packages
: Jom
' uf“ 'lu.."
ol /4 Vrr., It
/7 /// Top Bottom
0 o5
'\\Iz < ’!II/,E‘L Lhiiiiy.
S ~
m /
ity iy ‘..,,,““i' -
Top  Bottom Top Bottom

B Rp50nyxA (Chip size) Comparison

8

®RonA[25C] RonA[175C]

RonA@25°C(1.2kV) (mQcm?)

o

3d Gen Next Gen TrenchA  Trend

TOSHIBA
B Rpson) X Qgyq Comparison

1200

W i I

1000

800

RonQgd (1.2kV) (mQnC)

3d Gen Next Gen TrenchA Trench B Planer C

TOSHIBA

600

400

200 I
0

*All data is based on 1200V rating products

© 2026 Toshiba Electronic Devices & Storage Corporation
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237SiC MOSFETH & igZ:El

T—{RSiC MOSFET%@;@@_%:M, A REQDPAK i3t

CY:2028 CY:202© CY:2030

Gen.  Vpec CY:2025 CY:§026 CY:2027

TO-247 / TO-247-4L(X) |

e A s —————————
o™ |

TO-247 / TO-247-4L(X)
0 @ ¥ oo [IREETS
4

QDPAK  TOLL TO-247-4L L, ES (1Q 2028) IVZEOENED))

Expansion of the Ron lineup
,g ES (1Q 2029) W\Y/IXEIORAerL))

TOLT

S (1Q 2027) MP(3Q 2027)

ES (1Q 2028)

Expansmn of the Ron lineup

1200V
» | oo

TO-263-7L TO-247-4L
I—> ES (3Q2028) MVILWIORPirr)

Expansion of the Rpg gy, lineup
© 2026 Toshiba Electronic Devices & Storage Corporation 20

650V
3

(Planar)

1200V

750V

Next
(Trench)




FZH=1{SiC MOSFET45=

Toshiba SiC MOSFETEHIKIR1E.

2 {&Roson) x Qgd

F=Cr=mseil 7 W FRm5ThY
Rpson) x QgdfhEE.

© ZERTRE, FXMEEEE.

- BEICERAEEREL, BliIavst .
Elj—_l:mzl-ﬁ:-l:v EFERE (Roson)) EAF
BN

Rosony M25°CHZE175°CAHXIEIN17 %,

2.0

e —TOSHIBA 1600

% 1.8 Company A G 1400

.§ 1.6 Company B & 1200

N 14 Company € E 1000

® Company D -

€ o 800

s 1.2 X

Z / > 600

£1.0 S 0

z TOSHIBA 3

X 0.8 200
0 25 50 75 100 125 150 175 0

T, (°C) TOSHIBA Planar A Planar B Trench C

* TSRS E T RUERE/9650V / 750VEYF=fm.

* T SIRIE T EEREN1200VAYF= M.

11T REFIFUE

3 2 VessIKEEE

- SHf{Z=SXIFRISIC MOSFETHEEL, BF

BRAYVessENE(E.
Vess: -10V ~ 25V (¥EFF: 18V)

FRAERE =S Tigit!

Wider voltage Need
25 margm negative bias
20
515
>(m910
~ 5
3
< 0
-5
10

w0 (I)
n
1Y
>

TOSHIBA companyA

VGSS
VGSS

a &
Y
>
Company C Company

* IR T AR EN650V / 750VATFE G,

U)
>

VGSS

Company B
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IRICEERRIP IR (G ISR

BPDSHIEREIS] RFIIEGEIRIC

Crystal defect impact on device Stacking fault due to bipolar operation
Source I ;“Q

v | I } ’—‘ N rresticmdede | Fo 4 o
pase | /éjéi?’a’ ? \ Stacking
— k ? fault

N
Electron-hole
recombination
Reverse current flows parasitic Electron-hole recombination

B i §

Drift layer p-n diode (bipolar cperation) generates and expands stacking fault.
Buffer layer " . —
Expansion obdefect and device characteristics

Drail'l 150 Ny = Te10™ om? ::*Muf“ 3

basal plan¥ Threading screw Threading edge . § " ’."‘W.;w

dislocation(BPD) dislocations (TSD) islocations | z

@epi: <0.5cm=2 @ ~500cm—2 (TED) % £

bulk:~500cm—2 @ Leakage current @ ~3000cm™2 = sof

@degradation due to  increase @ small §

bipolar operation e - ‘

/Resistance increase Initial: After:BPD <\ S 45

/Leakaae current I defect d ty BPD expar)ds to Forward Voltage (V)

inCKPJ‘Ee atirA Tl Sta(k|ng fault The Jagan Society of Appled Physics. ‘Aaplod:’h,wbmﬂ 120101 (2020,
<.aevice limpad Defect enginaerning in SIC technology for Ngh-volzage power Sevices™, 120101411,

Fig17
(he2ps /fopsTience lop org/ article/ 10 35848/1882.0786/abc 787 /paf)
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EFiSRE i RIDEIERAE R RN RR LI R

RAE&SBDEeEHMGLEYUNEW, HRNRFTTR

‘ -
] m Simple MOSFET (w/o SBD
«—— MOSFET o SBD —» I 1.5
Source M I I 1.4
[ o | I_
| g§13
‘ » 9.2
p-base | 1.1
- 10
_ reverse
Pn diode doesn't current 0 200 400 600 800 1000 cCondition
operate Drift layer 1 Time(h) ; .==215705,§écm2
Buffer layer m SBD-embedded MOSFET '
- 1 I
Drain ! (b) SBD-embedded MOSFET
14 +
Q=§1.3
1 15 ‘
- 11 |
1.0 ]
0 200 400 600 800 1000
MOSFET SBD SBD-embedded MOSFET Time(h)
SED connected in parallel with MOS needs large SBD area to avoid Vsd , _ _ _
Mesago PCIM. PowerConversion and Intelligent Motion(PCIM) Proceedings. p.1. 07-08July (2020)
exceed Vf Of paraSitiC diOde Furukawa et al. “Improved reliability of 1.2kV SiC MOSFET by preventing the intrinsic body diode operation” Fig.11
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ST ZL2EE=1SiC MOSFET

LRSI LERSRZE={SiC MOSFET!!

BHIVessEEE (Vess=-10V~25V) VosfEFR (Bdv/dt) &5 \Ves (IRiE) . BEAFBR
=>RiCE, ZTIRBEIRLT. TEAE, HVes (Riff) BIVult, IeREBES
18
EE'ﬁ )
J\}_%Hﬁ VGs(surge) & % %xVps = Vin
(#EFEVes: 0V/18V) Ciss
= s ‘4
>R NIRRT AILIREE. SEMERE (Vin) VNCroo/ G BB BN TR S 2B,
Vs ratings and recommended Vs Comparison >EBRTFEEFX.
Wlder voltage
25 margin Minimum Vth and potential V¢(surge) Comparison
20 . 6
= 5
. 15 ?05')0 4
>8 10 % 3 High safety
2 5 = 2 I
= 0
-5 T o c o c o c o T o
10 Wldervoltage Need E %D g %D E %o é %D E 050
v n i %) %) %) %) negative bias E % E % E % § % E c%
0 O U) ©) 0 O 0 O 0 O O O] O O O
o > o > o > o > o > => > => > >
- = - =~ =~ TOSHIBA
TOSHIBA -~ -~ -~ - ~n ~
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HZ B =1CSiC MOSFET=gm%Z (Vpss=650V / 1200V)

VDSS - 650V

(CY)
T0-247-4L(X) TOLL DFN8x8
Ros(on)
Typ.
(mQ)
3rd generation
TWO15N65 | two152z65¢
15 C MP - -
MP
o7 | TVO2INOS | rwoa7zesc | TWo27U65C | TWO31VESC
MP MP MP
MP
" TWO‘?N“ TW048Z65C | TW048U65C | TW054V65C
MP MP MP
MP
gz | VO8N85 | rwosszesc | Twossuesc | Twoo2vesc
MP MP MP
MP
TWI07NGS | rw1o72z65¢ TW123V65C
MP

Under
Investigation

Under ES
Development Available(*1)

Ready to
Order(*2)

Under
MP

Vpss =1200V

Robs(on)
Typ.

= L

TO-247

TO-24724L(X)

3rd generation

15 TW0i15N120C | TWO015Z120C
MP MP

30 TWO30N120C | TWO030Z2120C
MP MP

45 TWO045N120C | TWO045Z120C
MP MP

60 TWO060N120C | TW060Z120C
MP MP

140 TW140N120C | TW140Z2120C
MP MP

© 2026 Toshiba Electronic Devices & Storage Corporation
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FZTF—IL SiC-MOSFETHAiT¥!

T—1{SiC MOSFETERAIE513,

Rds(on) KizEBE(.

=25 v

BERAZUSBD

Normalized Rppsjon-AA
(MQ-CM2) @25°C

Ripsjon'Qgd (Q2'nC) @25°C
Rips)on'Qoss (2:-nC) @25°C

HEFEAIREE (V)
papdl

Yes (Stripe pattern)
1.0

0.48
6.54
18

B20225 a5

Planar

L7y

Yes (Check pattern)
0.77 (-23%)

0.52
5.78

18

Trench

r'th

No

0.41 (-59%)
(0.26)
(3.60)
15-18

(3Q 2027 @CY)
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EEREIERISIC MOSFET TW007D120E E#3JEk

He=
P/N (TWO07D120E) 1200V/7mQ
Structure Trench Trench(G2)
Package QDPAK QDPAK
Absolute Maximum Vbss 1200V 1200V
ratings Vs -10V ~ 25V(DC) -7V ~ 23V(DC)
Recommended Gate Drive Voltage -5-0V, 15-18V -5-0V, 15-18V
lpss @VDS=1200V, Tvj=175°C (typ) 5.0uA 13.6pA
Vp, (Min/typ./max) 3.0V /4.0V/5.0V 3.5V /4.2V/51V
Rosion) @Ves=18V,Tvj=25°C (typ.) 6.7mQ 7.5mQ
Rosion) @Vas=18V,Tvj=175°C (typ.) 16.1mQ 17.7mQ
Rpsiony @Ves=15V,Tvj=25°C (typ.) 7.0mQ 9.3mQ
Rosony @Ves=15V,Tvj=175°C (typ.) 16.8mQ 22.3mQ
Rg (internal ry) typ. 0.7Q 4750
Qs @VDS=800V 691nC 449nC
Q,@V5=0-18V typ. 380nC 197nC
Qyq typ. 33nC 47.1nC
Vep @Ipr=70AVgs=0V, Tvj=25°C (typ.) 3.2V 4.0V

Note : Specifications and schedule of under development is just target and is subject to change without notice.
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BH =

T—{% SiC MOSFET: AIREEEIES

mRpson) —VeskbER

pep S

(Y3—4%) Rosion) (MQ)

BUMEERES, SEMVes = 15VAIIREIEE

Rpson)-Vas

HiER
Tc=25°C
Bk gl
Ip=30A

\
A\

N

N

DA S

10 15

R EVes (V)

20

25

v BUHGfsfg, BMEFE15VEEE MBS EMAYIRE]

v RNXSIXFNERERTRE], RABREIRIFSRERIRDsON)
v SHft @8, Vet BB RBRIRF T

Ron Ron 18V=>15V | Vi (Typ.)
@18V @15V Ratio [V]
[mQ] ImQ]
Toshiba
Trench 22.3 234 +5% 3.6
Trench A 384 44 1 +15% 4.2
Trench B 22.6 27.1 +20% 3.8
Planar C 26.3 33.0 +25% 3.0

-— Trench A 36mQ @18V

- Trench B 26mQ @18V
- Planar C 27mQ @18V

— Toshiba (Trench) 22mQ @18V

© 2026 Toshiba Electronic Devices & Storage Corporation
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HZF—1X SiC MOSFETHA&i1%!
BEESHEHQDPAKIIE R

B EFHRRonARET = miigRELeEL
Vpss =1200V
TO-247-4L

[ ED S
()
QDPAK

(CY)
QDPAK

TOLT TO-263-7L

Top Bottom

ES: 3Q/27
CS: 4Q/27

Vpss =750V
TO-247-4L TOLL
Rpscon) & 0
typ. \.b% '9/’7@
(mQ) \‘i“
Tj=25°C
Ni_ type
, | Esi1Q/28 _
CS: 2Q/28
6 10mQ: T/SSepi6
10 ES: 2Q/27 ES: 1Q/27
CS: 3Q/27 CS: 2Q/27
14 |
17
20 ES: 1Q/28 ES: 2QQ/28
CS: 2Q/28 CS: 3QQ/28
24

ES: 3QQ/28
CS: 4Q/28

6mQ: T/S Sep/26
10mQ: T/S Sep/26

ES: 1Q/27
CS: 2Q/27

ES: 3Q/27
CS: 4Q/27

RDS(ON)
typ.
(mQ)

70”7,”

s —
5 ”
l
| ““l [ ,,

Tj=25C !
NL type ] Bottom Top U Boltl’:gm
4 ES: 1QQ/28 i ES: 3Q/27
CS: 2Q/28 CS: 4Q/27
7mQ: T/S OK
7 7mQ: ES Oct/26
12 i ES: 1Q/27 ES: 1Q/27
CS: 2Q/27 CS: 2Q/27
1
21
25 ES: 1Q/28 ES: 2Q/28 ES: 3Q/27
CS: 2Q/28 CS: 3Q/28 CS: 4Q/27
30

Note: The information in this table is subject to change without notice.
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SIC Module
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#=SiC Modulef= gk

e SO IX500FXF2YMS4
Sl MG80OFXF2YMS3
3300V
800A spfegns MG80OFXF1ZMS3 |  MP
o MG80OFXF1JMS3
2200V 250A i MG250YD2YMS3 MP
400A MG400V2YMS3 MP
1700V o7 Fo
250A . MG250V2YMS3 MP
600A Tq:&njﬁn:—oz MG600Q2YMS3 |  MP
1200V R T R <
400A - MG400Q2YMS3 MP

31



Z=SiC Modulef)3E Rz NZREE S

AIEBEE ESIE]

5 | REE " Chopper Chopper

(BMMOS) ({EMMOS)
5 o_,% High:(i;de , 0_4 Hig::de
2-144A1A o 2 : e
(iXPLV) o T I e B & e
o o5 .
3 s o—t4 | L
144%x99.5x40 mm ﬁ_é N_é

2-153A1A
(E3D)

—
OJK-— 2
" — Low side

152x62%20.5 mm
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F=SiC ModulefF=: {KFE1BRk

[EsReR (FRMBE) fSRiThSEERR

« IRZSICIERIFEEAIZVEERRAEREME (12nH) |, X - TRN"ES 3B E R, NTb(EEES

a] LN S<RTHABI R RiB R £, ZVEREB R,
FEZER iXPLV E3D IXPLV Conventional 1in1
DC = .
SN |
A AC
ZEFR R 12nH Typ. 12nH Typ. O
FEEIEE 6000V (3.3KVEE(H) 4000V |
Reh 0.032K/W 0.060K/W ACD)
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7RZSiC MOSFETY34E: WESBD

RE&SBD, ~miYalEEXKIES

m A~ SBDEYMOSFET m NESBDEYMOSFET
B N IR
. —ﬂ)-i EEERREEE _IRE - _IREREARIBSEE_IRE (SBD) 150%
- SPFIERFERRESFE_RE - QEEBRFHERAYBSE_IRE (SBD)
: fﬁ/ T BB S SICRATRIERIY B - SICRIMMSRERERZET/ER -
z 2
B [
Parasitic diode SBl‘) o Tj )
E Gate Gate I H Eale | I— N ‘- lﬂﬂ% '
electron MOSFET MOSFET
QL?lrle'ent electrotn cu |rrent (A&SBD) (WE&SBD)
curren onty 4
Expands =.7%  Does not affect Does not affect

crystal defect

MOSFET MOSFET
(A#SBD) (RESBD)
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#ZSiC MOSFETHHIE: VinteiElE

1000/ BIFBRIJTMIRNEESR : Vinimts <0.2V

StEsELL, BAChESHMAXIRRN 5 [BRISIERE (Vi) ZHENEU.
RZITR T — SRR KPR E R BB EAYRE],

10 1.0
n=5 samples n=5 samples
05 05
S >
— e ——
"_.:; 0.0 o— — % 0.0 O o .
= =
05 05
-1.0 10
0 =00 400 600 800 1000 0 200 400 600 800 1000
time (h) time (h)
ELIE MR REREUN TRV inm AR R E R EUN TRV inw
(MG800FXF2YMS3, Vgs=25V, Ten=175°C) (MG800FXF2YMS3, Vgs=-10V, Th=175°C)
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7= SiC Moduler=5 Bt

}iz% HH =
B SHESTE :
MGBOOFXF2YMS3 | 1 oo o oo MGSO0OFXF2YMS3 ,{;‘é’ggg@(g;{“ﬁs‘;
3300V | MGBOOFXF1JMS3 MG800FXF2MS3 MGSO00FXE1JMS3 Yo
MG8OOFXF1ZMS3 MGBOOFXF1ZMS3 WS
2200V MG250YD2YMS3 MG250YD2YMS3 | MG250YD2YMS3
MGA400V2YMS3 | MG400V2YMS3 MGA400V2YMS3 | MGA400V2YMS3
1700V MGA400V2YMS3 | MGA00V2YMS3 | \iessovoyms3 | MG250v2YMS3 MG250V2YMS3 | MG250v2yms3 | MG250V2YMS3
MG600Q2YMS3 | MG600Q2YMS3 | MG600Q2YMS3 | MG600Q2YMS3 | MG600Q2YMS3
1200V MG600QZYMS3 | \1c400Q2YMS3 | MG400Q2YMS3 | MG400Q2YMS3 | MG400Q2YMS3 | MG400Q2yms3 | MG600Q2YMS3

Solid State Transformer
Power Electronic mmm (m-)
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SSThzF

2200V#13300V SiC-ModulepFFSST

10~35kV
MVEIA

Sl State Transfommer ss)

O MG600Q2YMS3 1200V EEzg: ey
Q MG250YD2YMS3 2200V AC/DC, DC-DC .
Q MGS800FXF2YMS3 3300V  AC/DC, DC-DC
AC-DC DC-DC e
T 2, N B FISE @ E A1 7 0
MVAC ._/l -
= LT =\ |_
v +10kW, SST Cell ﬁ [
|J¢: I JE} F:ﬁ?“ f =l L TN [T 800V DCigyH
4 L i = = ] Voltage
TR Bk | 3 oF == e =1 |
LA NG
= | T = %

Ii\r 9 Cells = 990kW

(4.16kVac - 800Vdc)
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1200V SiC MOSFET ModuleXdtt (EFH=3Hi)

v,
| TosHBA Compatiy A Company B
| Characteristics / Symbol MG600QYMS3 | _ (3200V 500A 1200V 600A

Drain-source voltage Voss (V) 1200 1200 1200 =
2
Gate-source voltage Vess (V) +25/-10 +23/-10 +22/ -4 ;ﬂﬁ{ﬁg
Absolute Drai
rain current(DC) Ip (A 600 500 600
Maximum (DO o (A) M &A% Voc =720V, loutrms) = 300A
Ratings Channel temperature Tch (°C) 150 175 175 IH=RE%=0.8, fow=20kHz, T;=100°C
Gate threshold voltage Vi (V) (Typ.) 4.6 4.3 @ —%.176;25A.6V B Loss Simulation
@Tch=25°C @Ip=0.6A, Vps=10V @lp=0.224A, Vps=Ves oy
Tum-off Loss
Drain-source on-voltage (sense) 0.9 (Ron=1.5mQ) 0.85 (Ron=1.4mQ) 1.3 (Ron=2.2mQ) 5 3323 Tum-on Loss -36%
Vibson sence (V) (TYD.) @T = 25°C Dlp=600A, Ves=+20V  @Ip=600A, Ves=+18V. @Ip=600A., Vgs=+18V EBSOO ® Conduction Loss
Source-drain on-voltage (sense) 0.8 0.73 1.5 £ iiﬁﬁ 10%
VSD(ON) sense (V) (Typ) @Tch=25°C @Is=600A, Ves=+20V @Is=600A, Ves=+18V @Ils=600A, Vgs=+18V % 2000
Source-drain off-voltage (sense) 1.6 4.6 1.7 J: 1222
Electric Vsp(oFF) sense (V) (Typ.) @Tch =25°C @Is=600A, Ves=-6V  @Is=600A, Ves=-6V @Is=600A, Ves=0V - - - -
Character _ Turn-on switching loss Eon (MJ) (Typ.) 16 15 29 MG50002YMR.  Company A Company &
istics Turn-off switching loss Eoff (mJ) (Typ.) 28 36 39 2732W 3027W 4272W
Ip=600A, Vps=600V, Ip=600A, Vps=600V, Ip=600A, Vps=600V, ﬁ;“ﬁ* *;“ﬁma
Ra(on) = 2.4Q), Ra(on) = 2.4, Raon = 1.8Q, 1BIRFEFI IRt
Switching Condition Raoff) = 3.9Q, Raoffy = 3.9Q), Raofy = 1.8Q0,
Ls=28nH, Tch=100°C Lext=20nH, Tch=100°C Ls=30nH, Tcn=100°C
(Ls=Lpn+Lext) (Ls = Lpn+Lext) (Ls=Lpn+Lext)
Stray inductance Lspn 12 20 10
Package

Package name/Outline E3D

EconoDUALW3W,1‘;;' ’ o G-type ’
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2200V SiC MOSFET ModuleXltt (BEFH=mi®)

] e —— MG250YD2YMS3 2000V 300A

Drain-source voltage Vpss (V) 2200 2000 o rea
Gate-source voltage Vass (V) +25/-10 +20/-7 ;F's*" Eﬂ‘i E
Absolute - 0 5
Maximum JE GITe L) b L) 2oL Clon 245 @175°C MR Voc=1000V, lourms) = 180A
Ratings Channel temperature Tch (°C) 150 175 IhE=E#=0.8, fsw=10kHz, T;=150°C
Gate threshold voltage Vi (V) (Typ.) 4.5 4.3
@Tch=25°C @!p=250mA, Vps=10V @Ilp=168mA, Vps=10V Loss Simulation
Drain-source on-voltage (sense) 0.64 (Ron=2.6mQ) 0.87 (Ron=3.5mQ) = Turm-off Loss
VDS(ON) sense (V) (Typ) @Tch=25°C @Ip=250A, Vgs=+20V @Ip=250A, Vgs=+18V = 2000 Turn-on Loss
1 ? ® Conduction Loss 1694W
Source-drain on-voltage (sense) 1.46 4.55 8 oo
Vspon) sense (V) (Typ.) @Tch =25°C @Is=250A, Ves=-6V @Is=250A, Ves=-3V g -44%
. Source-drain off-voltage (sense) 8 o0 948W
Electric Vsporp sense (V) (Typ.) @Ten =25°C 12.1 30.7 g

500

Character]  Turn-on switching loss Eon (mJ) (Typ.) 10.3 20.0
-istics

Company B

Turn-off switching loss Eoff (mJ) (Typ.) 2.7 3.5 0

MG250YD2YMSY

Io=250A, Vps=1100V, Io=250A, Vps=1100V,
R =0.5Q, R =7.1Q,
Reverse recovery loss Eq (mJ) (Typ.) Rz((zf:)) -300 RS((Z;)) =430
Ls=38nH, T =150°C Ls=60nH, T4 =150°C
SiEin SIS

Package “
9 Stray inductance Lspn E3D ’ 62mm
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3300V SiC MOSFET ModuleXitt (EFFH=)

T voswea | companya
i sy | wosmoramss |00 1508 P——

Drain-source voltage Voss (V) 3300 3300
- Gate-source voltage Vess (V) +25/-10 +23/-10 * S LR BRI RAE S PR A IELUAG IR FtTH.
solute :
Max.imum Drain current(DC) Ip (A) 800 750 MRS Vo = 1800V, lourws) = SO0A
Ra’éings Channel temperature Tch (°C) 175 175 ThEEE# = 0.8, fow=5kHz, ZEXESA=10ys, T;=175°C
Gate threshold voltage Vi (V) (Typ.) 4.8 4.3
@Tch=25°C @Ip=0.8A, Vps=10V @Ip=0.675A, Vps=Vas Loss Simulation
Drain-source on-voltage (sense) 1.7 (Ron=1.6mQ) 1.88 (Ron=2.5mQ) 14,000 Reverse Recovery Loss
Vbson) sense (V) (Typ.) @Tch=25°C  @Ip=800A, Ves=+20V @Ilp=750A, Ves=+15V z 12,000 Deadtime conduction Loss
Source-drain on-voltage (sense) 1.3 1.88 § Turn-on Loss 9535W
Vspon) sense (V) (Typ.) @Tcn=25°C  @Is=800A, Vas=+20V @Is=750A, Vas=+15V = 10,000 = Conduction Loss -18%
Source-drain off-voltage (sense) 2.1 4.6 o 8000 2840w
Electric Vspor sense (V) (Typ.) @Tch=25°C @Is=800A, Ves=-6V  @Is=800A, Ves=-5V Y 6,000
. o ]
Ch.arfacter Turn-on switching loss Eon (MJ) (Typ.) 230 260 5 4,000
istics | Turn-off switching loss Eoft (mJ) (Typ.) 230 100 o 5 000
Reverse recovery loss Er(m)J) (Typ.) 12 56 s 7
Io=800A, \qps 51 800V, Ip=750A, VOGS =1800V, MG800FXF2YMS3 Company A
o o oy RG(on) = .5 ’ RG(on) = 'SQI
Switching Condition Reoft) = 3.6Q), Reeof = 1.20,
— — [ — _ [ + = =1 kS
Ls=70nH, Tch=175°C  Ls=30nH, Tcn=175°C SEIRIEN SRR
Stray inductance Lspn 12 10
Package '

Package name/Outline iXPLV xHP2
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IXPLVHtRIXZNHR

PIZB)AIXPLVEIFRIRIRA %R TR, BEARPIERELFMSE.

2SMLT0220D210C Family Data Sheet | Power Integrations

SCALE-iFlex LT NTC For iXPLV Paralleling

®  Dual channel Plug-and-Play driver for easy paralleling of ' - by -
iXPLV Industrial power modules ;

For voltages classes up to 3300 V
m  Reinforced insulation in accordance to IEC standards

High yoltage lsclationiioNigE Pl part number Power Module | Voltage
Isolated, integrated temperature read out Class [V]
Short circuit protection in < 2 ps for SiC MOSFET 2SILT1200T2A0C-33 iXPLV Type <3300
Electrical interface 2SMLT0220D210C-MG800FXF2YMS3 3300

$20 A peak output gate current

+19V /-6 V (regulated) gate output voltage

1.5 W output power per channel at max. ambient
temperature (85°C)

®  Simply scalable

2SIL1200T Isolated Master Control (IMC)
25ML0220D2C Module Adapter (MAG)

®  Under voltage lockout for primary & secondary side
L] Ove-rvoltage protection bY Advanced Active Clamping 25117120072 2SML0220D2E
®m  Optional: Conformal Coating MAG
®  Engineering samples available in 6-8 weeks (ImMc) ( s)
©2025 Power Integrations, Inc. | power.com | CONFIDENTIAL ] p
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E3 DHitRIXENHR

E3DHFARIRAI S NHBEHESREIRFISE

SiC MOSFET#=EAYE

[—

R IXEAERES | TR

SR E P EEN

Reference Design Features

Toshiba Dual SiC MOSFET Module

- lMEquipped with pre-driver coupler TLP5231
MAble to drive the dual SiC MOSFET modules
BMHigh-side / low-side 2ch gate:drive outputs
MSingle power supply.input for control: DC 24V
BGate drive output : 20V /-6.7V ~ ;

B Protection function: DESAT detectlon !/ UVLO/

Active mirror clamp circuit

BMAble to be built into SiC MOSFET modules
Board size: 62mm x 100mm

© 2026 Toshiba Electronic Devices & Storage Corporation
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