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When using electrical energy, multiple power conversions are needed

on conversion efficiency. In this context, SiC devices that can dramatically reduce

th
energy consumption and increase efficiency are attracting attention. As an SiC 1/10

pioneer and the first supplier in the industry to mass-produce and ensure a stable,

supply of SiC power devices, ROHM is uniquely positioned to contribute t9] Bandgap(eV) Thermal Conductivity
o (W/em-k)
solving issues on a global scale by achieving energy-saving systems 3% ‘

through innovative technologies and power solutions.

(x10"cm/s)
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SiC Power Devices

A wider bandgap gives SiC 10x the dielectric breakdown electric field

strength of silicon.
High This allows SiC MOSFETSs to operate at up to 3,000V, compared to just
>< Low loss 1,000V with conventional silicon MOSFETs. At the same time, SiC MOSFETs
are characterized by reduced ON resistances even at high voltages, along
with low turn ON/OFF losses.
This makes them ideal for high efficiency and energy savings.

voltage

Another advantage of SiC’s large bandgap is the ability to operate at high temperatures.
As a result, SiC can operate at 200°C or more, unlike silicon with a limit of just 150°C.

re:i:taatn t This is revolutionizing the way we think about system heat dissipation design and thermal safety.
For example, it will be possible to incorporate devices in the wheels of EVs while making
inverters and their cooling systems smaller.
i SiC can switch high voltages at high speeds.
ngh This allows the impedances of the capacitors and inductors that make up the switching regulator
frequency circuits to be reduced.
drive

In other words, smaller components can be used, which has the advantage of minimizing system size.
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SiC Power Devices

SiC MOSFET

High Speed <« Low ON Resistance

Simultaneously delivers high speed switching with Low ON resistance not possible with silicon devices, along with excellent electrical temperature
characteristics even in the high temperature regime. This contributes to fewer parts, lower switching loss, and smaller peripheral components.

M Turn OFF Characteristics (1,200V Class) Il ON Resistance Temperature Characteristics (650V Class)
12
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The evolution of SiC from 3™ Gen to 4" Gen

Generation | - World’s first to develop trench-type SiC MOSFETs

Despite the difficulty in constructing a trench structure with SiC, in Sept. 2008
ROHM developed SiC trench MOSFETs, and in June 2015 began mass production. M SiC MOSFET Performance Comparison:
Achieving even lower ON resistance reduces power loss in a variety of equipment. Planar vs Trench Structure

ond Gen 3Gen 0 -\ Comparison with
same chip size

(Planar Type) (Trench Type) N

et E """" 50% lower |l ey
e 3 B ON-resistance o EEEPEEEEE
[ ] 2o\ Planar MOSFET |
ie Achieves lower g _8oma |
conduction loss with El Input capacitance |§
A A = L d 35%

better switching /R E—— reduce

characteristics /NN SIS L ——
SiC N~ Drift layer SiC N~ Drift layer
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ON resistance @ 25°C(mQ)

SiC Sub SiC Sub
Metal Metal

= 2" Gen SiC Planar MOSFETs = 3" Gen SiC Trench MOSFETs
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Further evolving our original double trench structure

4th

Generation

4™ Gen SiC MOSFET

Achieves class-leading low ON resistance.

However, with these 4" Gen SiC MOSFETs, ROHM has successfully reduced ON resistance by 40% compared to conventional
products without sacrificing short-circuit withstand time by further improving its original double trench design. The result is SiC
MOSFETs with the lowest ON resistance in the industry*. In addition, ROHM was able to achieve 50% lower switching loss over
conventional products by significantly reducing the gate-drain capacitance (Qgd).

These features make it possible to significantly improve efficiency, especially in the low-torque/low-speed ranges of inverters
compared with IGBTs when installed in traction inverters, improving electricity costs by 6% (calculated using the WLTC fuel efficiency

test, an international standard), thereby contributing to a dramatic
including vehicle inverters and switching power supplies.

Market Background and
ROHM 4t Gen SiC MOSFETs

In recent years, the development of more compact, efficient,
lightweight electric systems is being promoted to expand adoption
of next-generation electric vehicles (xEVs) and achieve the goal of
reducing environmental impact, including carbon neutrality.
Especially for electric vehicles, the traction inverter, which plays a
central role in the drive system, needs to be made more efficient to
extend the cruising range and reduce the size of the onboard
battery, increasing the expectations for SiC power devices.

reduction in size and power consumption in a variety of applications,

*ROHM April 2022 study

Electricity Cost Comparison:
IGBT vs 4" Gen SiC MOSFET
Electricity Cost Comparison: IGBT vs 4 Gen SiC MOSFET

“In this test, the WLTC shortened cycle test is one cycle (total)
12.00

IGBT
4" Gen SiC MOSFET

e~ SIC electricity consumption
improvement rate

[Test conditions]
Driving pattem: WLTC Class 3b
|| Assumed vehicle: C-segment EV
Test motor: Permanent magnet
synchronous motor
(100kW, 800V)
Device: SIC vs IGBT (1200V)

10.00

Electricity Consumption (km/kWh)

(9%) @1ey Juswenoidw| uondwnsuo) AjoL}o8|3

City Mode Suburban Mode  Highway Mode 1 cycle

(Total)

4™ Gen SiC MOSFETs improve power cost by
1 0% in urban mode and 6% in total compared with IGBTs

[sricar |vs IEEEA

Conduction Loss Comparison

[ sricar |vs IEEEEA

Switching Loss Comparison

[ 1o Jvs[ Vos |

Characteristics Comparison

SiC A40% AT74% Heat generation P<Vds*lde:

< MOS Slolpe = 1/Ron
= IGBT s
5 2 £ [ ] [ | Standard
z S ‘ Device  Saturation
g~ 2 [ ] < Current
3 g ROHM |y
© £ Eoff

. < &

Eon
0 700V
0 0.5 1 1.5 2 .
Voltage Vos or Ve (V) IGBT+FRD  IGBT+SBD Full SiC

Large difference especially in the low
current region significantly improves

efficiency during city driving

Adopting full SiC greatly reduces
switching loss

High short-circuit tolerance with
lower lpsay
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SiC Power Devices

SiC MOSFET
2" Gen (Planar type)
. Rosin Qg Automotive
Part No. P(z::e:)lty V&S)s (IAD) ﬁff(zvs‘i’c) Typ(mQ) Typ(nC) Package Grade
- Vas=18V | Ves=18V |Drive Voltage (V) (AEC-Q101)
SCT2080KE N 1,200 40 262 80 106 18 —
SCT2080KEHR N 1,200 40 262 80 106 18 YES
SCT2160KE N 1,200 22 165 160 62 18 -
SCT2160KEHR N 1,200 22 165 160 62 18 TO-247 YES
SCT2280KE N 1,200 14 108 280 36 18 (TO-247N) -
SCT2280KEHR N 1,200 14 108 280 36 18 YES S
SCT2450KE N 1,200 10 85 450 27 18 -
SCT2450KEHR N 1,200 10 85 450 27 18 YES TO-247
SCT2H12NZ N 1,700 3.7 35 1,150 14 18 TO-3PFM — (TO-247N)
3 Gen (Trench type)
. Roson) Q Automotive
Part No. Pc()(l;’)lty \g;/s)s (IAD) (Tff(2v5‘;,°)0) Typ(mQ) Typ(nC) Package Grade
Ves=18V | Vas=18V  |Drive Voltage (V) (AEC-Q101)
SCT3017AL N 650 118 427 17 172 18 —
SCT3017ALHR N 650 118 427 17 172 18 YES
SCT3022AL N 650 93 339 22 133 18 —
SCT3022ALHR N 650 93 339 22 133 18 YES
SCT3030AL N 650 70 262 30 104 18 —
SCT3030ALHR N 650 70 262 30 104 18 YES
SCT3060AL N 650 39 165 60 58 18 -
SCT3060ALHR N 650 39 165 60 58 18 YES
SCT3080AL N 650 30 134 80 48 18 - TO-247-4L
SCT3080ALHR N 650 30 134 80 48 18 YES {c14)
SCT3120AL N 650 21 103 120 38 18 TO-247 -
SCT3022KL N 1,200 95 427 22 178 18 (TO-247N) —
SCT3022KLHR N 1,200 95 427 22 178 18 YES
SCT3030KL N 1,200 72 339 30 131 18 -
SCT3030KLHR N 1,200 72 339 30 131 18 YES
SCT3040KL N 1,200 55 262 40 107 18 -
SCT3040KLHR N 1,200 55 262 40 107 18 YES
SCT3080KL N 1,200 31 165 80 60 18 -
SCT3080KLHR N 1,200 31 165 80 60 18 YES
SCT3105KL N 1,200 24 134 105 51 18 -
SCT3105KLHR N 1,200 24 134 105 51 18 YES
SCT3160KL N 1,200 17 103 160 42 18 —
SCT3030AR N 650 70 262 30 104 18 -
SCT3060AR N 650 39 165 60 58 18 -
SCT3080AR N 650 30 134 80 48 18 TO-247-4L -
SCT3040KR N 1,200 55 262 40 107 18 (C14) — TO-247-4L
SCT3080KR N 1,200 31 165 80 60 18 - (C15)
SCT3105KR N 1,200 24 134 105 51 18 -
SCT3030AW7 N 650 70 267 30 104 18 -
SCT3060AW7 N 650 38 159 60 58 18 —
SCT3080AW7 N 650 29 125 80 48 18 -
SCT3120AW7 N 650 21 100 120 38 18 T0-263-7L -
SCT3040KW7 N 1,200 56 267 40 107 18 -
SCT3080KW7 N 1,200 30 159 80 60 18 -
SCT3105KW7 N 1,200 23 125 105 51 18 -
SCT3160KW7 N 1,200 17 100 160 42 18 —
4" Gen (Trench type)
. Rosien Qg Automotive
Part No. PC():;]I‘)Ity \g’;)s (IAD) (Tsf(zvg")C) Typ(mQ) Typ(nC) Package Grade
Vos=18V | Vos=18V |Drive Voltage (V) (AEC-Q101)
Y« SCT4013DE N 750 105 312 13 170 15t0 18 — TO-3PFM
Y« SCT4026DE N 750 56 176 26 94 15t0 18 -
Y¢ SCT4045DE N 750 34 115 45 63 151018 TO-247 —
Y SCT4018KE N 1,200 81 312 18 170 15t0 18 (TO-247N) -
Y& SCT4036KE N 1,200 43 176 36 91 151018 —
Y SCT4062KE N 1,200 26 115 62 64 15t0 18 -
Y& SCT4013DR N 750 105 312 13 170 15t0 18 —
Y SCT4026DR N 750 56 176 26 94 15t0 18 —
Y& SCT4045DR N 750 34 115 45 63 15t018 | TO-247-4L -
Y¢ SCT4018KR N 1,200 81 312 18 170 15t0 18 {C15) -
Y« SCT4036KR N 1,200 43 176 36 91 15t018 -
Y SCT4062KR N 1,200 26 115 62 64 151018 —
Y« SCT4013DW7 N 750 98 267 13 170 15t018 — TO-263-7L
Y SCT4026DW7 N 750 51 150 26 94 1510 18 —
Y& SCT4045DW7 N 750 31 93 45 63 151018 | 1o oen oy -
Y¢ SCT4018KW7 N 1,200 75 267 18 170 15t0 18 e —
Y SCT4036KW7 N 1,200 40 150 36 91 15t0 18 -
Y& SCT4062KW7 N 1,200 24 93 62 64 15t0 18 —
Y« SCT4026DEHR N 750 56 176 26 94 15t0 18 YES
Y& SCT4045DEHR N 750 34 115 45 63 15t0 18 TO-247 YES
Y SCT4036KEHR N 1,200 43 176 36 91 15t0 18 (TO-247N) YES
Y& SCT4062KEHR N 1,200 26 115 62 64 15t0 18 YES
Y SCT4026DRHR N 750 56 176 26 94 15t0 18 YES
Y« SCT4045DRHR N 750 34 115 45 63 15t018 | TO-247-4L YES
Y SCT4036KRHR N 1,200 43 176 36 91 15t0 18 (C15) YES
Y& SCT4062KRHR N 1,200 26 115 62 64 15t018 YES
Y« SCT4026DW7HR N 750 51 150 26 94 15t0 18 YES
Y« SCT4045DW7HR N 750 31 93 45 63 151018 | 1o o0 YES
Y SCT4036KW7HR N 1,200 40 150 36 91 15t0 18 Tenen YES
J¢_SCT4062KW7HR N 1,200 24 93 62 64 151018 YES
Note: Package indicates JEDEC code. ( ) denotes ROHM package type,{ )indicates the packaging symbol Y¢: Under Development
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Full SiC Power Modules

Full SiC Power Modules

Full SiC Power Modules

80% lower switching loss

ROHM developed low surge noise power modules using SiC devices that takes advantage of the high-speed performance of SiC.
This translates to significantly lower switching loss compared with silicon IGBTs.
Full SiC power modules are also being developed with higher current ratings using 3rd gen SiC MOSFETs.

M Switching Loss Comparison M Internal Circuit Example (Half Bridge Circuit)

Carrier Frequency = 20kHz

_ 80% lower
% 150 --- switching loss
£ vs silicon IGBTs
o o
Q
S qo0f--- Switching
) loss i
2 Thermistor for
% temperature
g | monitoring
50} --- (BSM300D12P2E001 only)
Conduction
0 loss |

IGBT 1,200V 100A Full SiC 1,200V 100A

Full SiC Power Modules

Absolute Max Ratings (Tj=25°C)
pertite v(?/s)S (k) (E) T(’sé? Xclzs?m FEREER
Buck-Boost Chopper type
BSM120C12P2C201 1,200 120 —40to +175 | -40to +125 2,500
BSM180C12P3C202 1,200 180 —40to +175 | -40to +125 2,500 ©type C type
BSM180C12P2E202 1,200 180 —40to +175 | -40to +125 2,500
BSM300C12P3E201 1,200 300 —40to +175 | -40to +125 2,500 Epe
BSM400C12P3G202 1,200 400 —40to +175 | -40to +125 2,500
BSM600C12P3G201 1,200 600 —40to +175 | -40to +125 2,500 G pe
BSM300C12P3E301 1,200 300 —40to +175 | -40to +125 2,500 E type
BSM180D12P2C101 1,200 180 -40t0+175 | -40to +125 2,500 Etype
BSMO080D12P2C008 1,200 80 —40to +175 | -40to +125 2,500
BSM120D12P2C005 1,200 120 —40to +175 | -40to +125 2,500 ctpe
BSM180D12P3C007 1,200 180 —40to +175 | -40to +125 2,500
BSM180D12P2E002 1,200 180 —40to +175 | -40to +125 2,500 o
BSM300D12P2E001 1,200 300 —40to +175 | -40to +125 2,500 E type
BSM300D12P3E005 1,200 300 —40to +175 | -40to +125 2,500 G type
BSM400D12P2G003 1,200 400 —40to +175 | -40to +125 2,500 =
BSM400D12P3G002 1,200 400 —40to +175 | -40to +125 2,500 G type
BSM600D12P3G001 1,200 600 -40to +175 | -40to +125 2,500
BSM250D17P2E004 1,700 250 ~40t0+175 | -40to +125 3,400 E type
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SiC Power Devices

I SiC Schottky Barrier Diodes

Dramatically Lower Switching Loss

ROHM SiC SBDs are ideal for PFC circuits and inverter
applications. 12
Fast switching is possible due to the extremely short

M Switching Waveforms (600V/10A Products)

10—
reverse recovery time (tr) not possible with silicon FRDs ol N
(Fast Recovery Diodes).

The result is low reverse recovery charge (Q-) that reduces % Reduces R
switching loss and contributes to set miniaturization. L R AR R switching loss by FEEEEEEEEES

60%

Current (A)

) Saeteleleleteleleletelilelilelilelilelefuluiulnl 7' N Attt

~4[ 71 di/dt=350A/usec.| NV T
_6 1
100 200
Time (ns)
ROHM continues to improve its device processes
and implement low Vr in line with generational changes
H Achieving lower Vr together with generational evolution l Low Vr and High Surge Resistance
10 130
120 ROHM 3G
8 3rd Gen 110 Low Vr and High Irsm
SCS310AHG Competitor
2nd Gen < 100 // Characteristics
6 g 90
< 1St Gen SRS
T 4 = 70
@g,’ 60| | ROHM
; < ol | 268D o
SCS210A
’ sl | lowve | @ L4 1G SBD
/ a0 SCS110A
0 0.5 1 15 2 1.2 1.3 1.4 1.5 1.6
VE(V) (Ta=150°C) Vr@10A(V) (650V/10A)

ROHM offers a lineup of automotive-grade (AEC-Q101 qualified) products

ROHM SiC SBDs are used in a number of l Example of Onboard Charging Circuit
charging circuits in electric and hybrid

vehicles. [N )
"1 e PFC Boost Diode

A & l—Jﬁﬁ — SiC SBD 650V

& 4}
%j T -iE 1 [ % T ® Secondary Side
A 4

—

Rectification
SiC SBD 1,200V

(v
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SiC Schottky Barrier Diodes

SiC Schottky Barrier Diodes

SiC S ttky Barrier Diodes

Absolute Max. Ratings (Tj=25°C) Electrical Characteristics (Tj=25°C) Equivalent | Automotive
Part No. Vi Vi I Trsm(A) VE(V) 1R(uA) Package Circuit Grade
v) V) (A) 10ms Typ IF(A) Max Va(V) Diagram | (AEC-Q101)
SCS206AJ 650 650 6 23 1.35 6 120 600 -
SCS208AJ 650 650 8 30 1.35 8 160 600 -
SCS210AJ 650 650 10 38 1.35 10 200 600 -
SCS212AJ 650 650 12 43 1.35 12 240 600 - T?Li??_/;s
SCS215AJ 650 650 15 52 1.35 15 300 600 -
SCS220AJ 650 650 20 68 1.35 20 400 600 -
SCS206AJHR 650 650 6 23 1.35 6 120 600 YES
SCS208AJHR 650 650 8 30 1.35 8 160 600 YES
SCS210AJHR 650 650 10 38 1.35 10 200 600 YES
SCS212AJHR 650 650 12 43 1.35 12 240 600 | TO-263AB Z . YES
SCS215AJHR 650 650 15 52 1.35 15 300 600 (LPTL) O_H_T YES
SCS220AJHR 650 650 20 68 1.35 20 400 600 YES
SCS302AJ 650 650 2.15 19 1.35 215 10.8 650 - TO-220AC
SCS304AJ 650 650 4 27 1.35 4 20 650 - (TO-220ACP)
SCS306AJ 650 650 6 47 1.35 6 30 650 -
SCS308AJ 650 650 8 67 1.35 8 40 650 -
SCS310AJ 650 650 10 82 1.35 10 50 650 -
SCS312AJ 650 650 12 96 1.35 12 60 650 -
SCS315AJ 650 650 15 112 1.35 15 75 650 -
SCS320AJ 650 650 20 123 1.35 20 100 650 -
SCS302AH 650 650 2.15 19 1.35 2 10.8 650 -
SCS304AH 650 650 4 27 1.35 4 20 650 -
SCS306AH 650 650 6 47 1.35 6 30 650 -
SCS308AH 650 650 8 67 1.35 8 40 650 | TO-220AC -
SCS310AH 650 650 10 82 1.35 10 50 650 | (TO-220ACP) ::TQ - TO-220FM
SCS312AH 650 650 12 96 1.35 12 60 650 -
SCS315AH 650 650 15 112 1.35 15 75 650 -
SCS320AH 650 650 20 123 1.35 20 100 650 -
SCS304AM 650 650 4 27 1.35 4 20 650 -
SCS306AM 650 650 6 47 1.35 6 30 650 -
SCS308AM 650 650 8 67 1.35 8 40 650 -
SCS310AM 650 650 10 82 1.35 10 50 650 | TO-220FM :;‘ —
SCS312AM 650 650 12 96 1.35 12 60 650 —
SCS315AM 650 650 15 112 1.35 15 75 650 -
SCS320AM 650 650 20 123 1.35 20 100 650 -
SCS220AE2 650 650 | 10/20*' | 38/76*' | 1.35 10 200 600 - UTOCE';;;L)
SCS230AE2 650 650 15/30%" | 52/104*' | 1.35 15 300 600 -
SCS240AE2 650 650 20/40* | 67/130* | 1.35 20 400 600 T0-247 -
SCS220AE2HR 650 650 10/20%" | 38/76*' | 1.35 10 200 600 (TO-247N) YES
SCS230AE2HR 650 650 15/30%" | 52/104*' | 1.35 15 300 600 YES
SCS240AE2HR 650 650 20/40* | 67/130* | 1.35 20 400 600 YES
SCS206AG 650 650 6 23 1.35 6 120 600 -
% SCS208AG 650 650 8 30 1.35 8 160 600 -
W SCS210AG 650 650 10 38 1.35 10 200 600 T0-220ACG -
SCS212AG 650 650 12 43 1.35 12 240 600 -
SCS215AG 650 650 15 52 1.35 15 300 600 - TO-220ACG
SCS220AG 650 650 20 68 1.35 20 400 600 g : -
SCS210KE2 1,200 1,200 5M10% | 22/45%| 1.4 5 100 1,200 -
SCS220KE2 1,200 1,200 10/20* | 42/84* | 1.4 10 200 1,200 -
SCS230KE2 1,200 1,200 15/30*" | 62/120*' | 1.4 15 300 1,200 -
SCS240KE2 1,200 1,200 20/40*" | 78/150*' | 1.4 20 400 1,200 T0-247 -
SCS210KE2HR | 1,200 1,200 5/10% | 22/45% | 1.4 5 100 1,200 (TO-247N) YES
SCS220KE2HR | 1,200 1,200 10/20%" | 42/84*'| 1.4 10 200 1,200 YES
SCS230KE2HR | 1,200 1,200 15/30*" | 62/120*' | 1.4 15 300 1,200 YES
SCS240KE2HR | 1,200 1,200 20/40*" | 78/150* | 1.4 20 400 1,200 YES
SCS205KG 1,200 1,200 5 23 1.4 5 100 1,200 -
% SCS210KG 1,200 1,200 10 42 1.4 10 200 1,200 -
W SCS215KG 1,200 1,200 15 62 1.4 15 300 1,200 TO-220806G -
[@ SCS220KG 1,200 1,200 20 79 1.4 20 400 1,200 -

Notes: Package indicates JEDEC code. ( ) denotes ROHM package type. *1 (1 pin/package)
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GaN Power Devices

ding the Appl

er capacity and opel
iC MOSFETs and G
MTs in particular fea
in terms of bandgap
as begun developm

£

IGB]f

| T
v

Power Capacity (VA)

A

10M |-

SiCIMOSKET >

SiIMOSEET;

GaN (Gallium Nitride)

= A type of compound semiconductor material

HEMT (High Electron Mobility Transistor)

= A type of transistor element structure

Si SJ MOSFET  SiC MOSFET GaN HEMT
Bandgap (eV) 1.12 3.2 3.4
Withstand Voltage Range 500V to 1kV | 600V to several kV to 650V
Dielectric Constant 1.7 9.66 8.9
Supports large currents Good Good Average
Dielectric Breakdown Electric Field (MV/cm) 0.3 3 3.3
High-Speed Switching
Electron Saturation Velocity (107cm/s) 1 2 2.5 Characteristics Average Good Very good
Bulk Electron Mobility (cm?/Vs) 1,350 720 900 Ron*Qg*' 1*2 0.63 0.05
Thermal Conductivity (W/cm-K) 1.5 4.5 2to3 Switching Loss 1*2 0.2 0.1
] |
|
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ROHM EcoGaN™ Devices

ROHM EcoGaN™ Devices

I ROHM EcoGaN™ Devices @coGaN
(GaN HEMTS)

Significantly reduces switching Ensures high efficiency even in high-speed
loss compared with silicon MOSFETs 1MHz DC/DC power supply circuits

ROHM EcoGaN™ (GaN HEMTs) can switch at 1/20th the Ron-Qq as Switching loss can be significantly reduced and high efficiency

silicon MOSFETs. This results in dramatically lower switching loss. conversion achieved with a compact coil and capacitor even in circuits

with very high oscillation frequency, contributing to set miniaturization.

Switching Loss Comparison

[ — * \ \
\\ Il Conduction Loss 97 EcoGaN™ Device(GfN HEMT) —|
08l---- . _\_‘ _____________ M Switching Loss | 96 T
\
N IS ) o
2 06f----1 o] AY R SRGRECEEEETEEPEEEEE é‘ 94 Ac!‘".eves (?Ver 96'5 %
g N 9 @ efficiency in the high
1] e
g ol . I N g g / 1MHz frequency band
I
65% lower 91
02 switching loss [l o 90 Conditions:
89 Half bridge topology
V=48, Vour=12V, fsw=1MHz
0 88 l
Si-MOSFET EcoGaN™ Device 9 { 2 & &
*Silicon MOSFET loss set to 1 (GaN HEMT) Output Current (A)

ROHM EcoGaN™

q A

EcoGaN™ -

(G aN HEMTS) . Rated Gate-Source Voltage Comparison 8 " ——
ignifi (an e
significantly [GNE10xXTB] fov A8 the voltage BRI USRI
increase the gate Ratod Vs: 8V - - - % el {he vortage
- 8V > T

withstand voltage ConvenGonal Overshoot Voltage o ° RrcI0 TR

GaN HEMT --- %" Drive the voltage
Compared to general 200V or less Rated Ves: 6V = Voitage 5 LY margin v
GaN HEMTs, ROHM's new GaN ]
HEMTs deliver a gate breakdown 2v CE:\&eng&l}al Ec?g:#:“Elﬁgce
voltage of 8V that prevents o [GNE10xxTB]
degradation and breakdown . .

-2v Increasing the voltage margin

caused by exceeding the withstand
voltage specific to GaN devices, v
contributing to greater system

reliability and safety designs.

against voltage overshoot enables

faster switching for maximum
power supply circuit efficiency

EcoGaN™ (GaN HEMT) Product Lineup

Drain-Source Gate-Source Drain-Source Drain-Source -
Part No. Voltage Voltage Current ON Resistance Gaéz;’:: 2 st(I:(s;;) n Pe(\;l:)ge
Vos(V) Vas(V) los(A)@Tc=25°C Rosen(mMQ) Z

277 GNE1040TB 10 40 2.0
DFN5060

NE1015TB 150 8 55 15 4.9

7 GNE1015 (5.0x6.0x1.0) DENS060
Y< GNE1007TB 80 7 10.2
Yr: Under Development
FYYYESTYNY  © 48V input buck converter circuits for data centers and base stations Data Centers Base Stations ()

® Boost converter circuits for the power amp block of base stations
@ LiDAR drive circuits, wireless charging circuits for portable devices
@ Class D audio amps

*Eco GaN™ is a trademark or registered trademark of ROHM Co., Ltd.
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Ignition IGBT

High reliability products combine low Vcgsay and high avalanche resistance ideal
for automotive ignition applications

Provides industry-leading efficiency by improving the trade-off between saturation voltage
and avalanche withstand capacity

Integrated Gate protection diode
Gate resistor/Gate-Emitter resistor (optional)
AEC-Q101 qualified

*ROHM April 2022 study

Circuit Diagram
Ex. Automotive Ignition Coil Drive Boost coil

Battery H ’\

Spark plug
X
Ignition Timing Signal J
’% — {4
v, Vv,
* X
ECU
Veesay _— Automotive
Part No. Voes Vaes lo Po Ea_s Typ Package Inte[;pal Circuit Grade
) (\Y] (A) (w) (mj) ) fagrany (AEC-Q101)
RGPZ10BM40FH | 430+30 +10 20 107 250 1.6 :FQ—F\E YES
Y¢ RGPZ30BM56HR | 560+30 | =10 30 166 300 14 »ﬂ YES TO-252
TO-252
RGPR10BM40FH | 430+30 +=10 20 107 250 1.6 YES
v¢ RGPR20BM36HR | 360+30 | +10 20 107 250 1.6 YES
: TO-263S
TO-263S : (LPDS)
RGPR20NS43HR | 430230 | =10 20 107 250 1.6 (LPDS) YES
RGPR20NL43HR | 43030 =10 | 20 | 107 | 250 | 1.6 T(EEZSSL YES
¥ RGPR30BM56HR | 560+30 +10 30 166 300 1.4 YES
TO-252 TO-263L
RGPR30BM40HR | 400+30 | 10 30 125 300 1.6 YES (LPDL)
RGPR30NS40HR | 400+30 +10 30 125 300 1.6 (LPDS) YES
RGPR50NL45HRB | 45030 +10 45 187 500 1.6 -I-((El-gzl;SSL YES
Note: Package is JEDEC code. Y¢: Under Development
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Field Stop Trench IGBT

ROHM trench gate and thin wafer technologies
enable low Vceisay with low switching loss

Low Vcegay & switching loss
Wide lineup supports a variety of applications
AEC-Q101 qualified (RGS series)

Field Stop Trench IGBT Quick Reference Table

Package
Series V(\CIE)S (IE)
TO-247N TO-247GE TO-3PFM
Single IGBT Built-In Diode* Single IGBT Built-in FRD Single IGBT Built-in FRD
20 RGTH40TS65 RGTH40TS65D RGTH40TK65 RGTH40TK65D
RGTH series 25 RGTH50TS65 RGTH50TS65D RGTH50TK65 RGTH50TK65D
(High speed 650 | 30 RGTH60TS65 RGTH60TS65D RGTH60TK65 RGTH60TK65D
switching) 40 RGTH80TS65 RGTH80TS65D RGTH80TK65 RGTHB0TK65D
50 RGTHOOTS65 RGTHOOTS65D RGTHOOTK65 RGTHOOTK65D
20 RGWA40TS65 RGWA40TS65D RGW40TK65 RGW40TK65D
25 RGW50TS65 RGW50TS65D RGWS50TK65 RGW50TK65D
RGW60TS65D
30 ggwgglgggm IE7RGW6OTS65DHR RGWB0TK65 RGW60TK65D
[ RGW6O0TS65EHR
39 [T RGW60TS65CHR
RGW80TS65D
) RGW80TS65 RGW80TK65D
RGW series 40 [Z7RGWS0TS65DHR RGWS80TK65
(High speed 650 IEVRGWSOTSESHR | e venTeesErR RGW80TK65E
fast switching) 48 [T RGWB0TS65CHR
RGWO00TS65D
50 | prhaNorsayr | [E7RGWOOTSGSDHR RGWOOTK65 RGWOOTK65D
[T RGWOOTS65EHR
58 [ERGWOOTS65CHR
RGWX5TS65D
RGWX5TS65
75 [ RGWX5TS65DHR
IE7RGWXSTS6SHR | prmRawXsTS65EHR
RGCL series 600 30 RGCL60TS60 RGCL60TS60D RGCLG0TK60 RGCL60TK60D
(Low Vee sa) 40 RGCLB0TS60 RGCLB0TS60D RGCLBOTK60 RGCLBOTK60D
RGC series
(RC-IGBT) 1,800 | 40 RGC80TSX8R
Note1: Package is JEDEC code. ( ): ROHM Packages.
Note2: “The RGW60TS65CHR, RGW80TS65CHR, and RGWO00TS65CHR Built-in SiC Schottky Barrier Diode, while the rest incorporate fast recovery diodes.
Package
= Vees lc 1’
Series
V) | @A
TO-252 TO'Z%S_Z('&;DS)’ TO-263L (LPDL) TO-220NFM TO-247N TO-3PFM
Built-in FRD | Built-in FRD | Single IGBT | Built-in FRD | Built-in FRD | Single IGBT | Built-in FRD | Single IGBT | Built-in FRD
30 RGTVG0TS65 RGTV60TS65D RGTV60TKG65 | RGTV6OTK65D
RGTV series 40 RGTVBOTS65 RGTVBOTS65D RGTVBOTK65 | RGTVBOTK65D
(ts6 2us ei ,:m | 650 | 50 RGTV0OTS65 RGTVOOTS65D RGTVOOTK65 | RGTVOOTK65D
60 RGTVX2TS65 RGTVX2TS65D
80 RGTVX6TSE5 RGTVX6TS65D
4 RGT8BM65D RGTBNS65D RGTBNL65D RGT8TM65D
8 RGT16BM65D | RGT16NS65D RGT1GNL6SD | RGT16TM65D
10 RGT20NS65D | RGT20NLG5 RGT20NLGSD | RGT20TMG5D
RGT seri 15 RGT30NS65D RGT30NL6SD | RGT30TM65D
(tsc 5u:eeg ',slisn) 650 | 20 RGT40NS65D RGT4ONLGSD | RGT40TM65D RGT40TS65D
25 RGT50NS65D RGT50NLGSD | RGT50TMG5D RGT50TS65D
30 RGT60TS65D
40 RGTB0TS65D
50 RGT00TS65D
30 RGS60TSG5HR RGS60TSG5DHR
40 RGSB0TSG5HR RGSB0TS65DHR
) RGS00TSG5DHR
(tz‘ff oy | €50 | 50 RGSOOTSGSHR | [ZRGSXSTS6DHR
W RGSO0TSBSEHR
[T RGSX5TSG5E
75 KETRGSYSTSGOHR | 7o coxsTogsEHR
15 RGS30TSX2HR | RGS30TSX2DHR
RGS30TSX2 RGS30TSX2D
RGS series |4 500] o5 RGS50TSX2HR | RGS5O0TSX2DHR
(tsc 10pusec Min)| 7 RGS50TSX2 RGS50TSX2D
0 RGSBOTSX2HR | RGSBOTSX2DHR
RGSBOTSX2 RGSB0TSX2D

Note1: Package is JEDEC code. ( ): ROHM Packages.
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H|gh Voltage Discretes High breakdown & surge tolerance

Fast Recovery Diodes

I Fast Recovery Diodes

Provides optimized characteristics ® Ideal for PFC (Power Factor Correction) ~ ® Improves on previous characteristics
for each application © Broad lineup © Ultra-low V¢ - Ultra-fast t» models offered

[ ] Lower V: contributes to greater energy savings [ | New processes achieve even faster tir

Ve - I CHARACTERISTICS

RFNL series

LN S Stk reduced 40%

RFUH series

Current

Reverse recovery time

< L RFNL Series
1 6% lower Vr [ N S | W 1| Y A T S
(Compared with the conventional
RFN series)
01 [l - NN - - - - - - fccccogecccccceccccrecN--f oo DM geries VT
_______ Tj=25C N
0.01

2,000 2,500 3,000 3,500 4,000 4,500

VE(mV)

0 500 1,000 1,500

RFNL series Ultra-Low Ve type

f Pmdumc‘)de Packaging e Raﬁngsrrc:zs(;:):‘)2 Eloctrical Characteristics(To=25C)* Internal Automotive
Part No. - < | Irswi Package Circuit Grade
Standard | Auomotive| Symbol | Vew | Ve | lo™ T | VR(V) In(1A) tr{ns) ®
Product | Grade M | M| A (2| Max [ e | Max [vay) | Max [ 1a) [ ina) Diagram | (EC-0101)
RFNL5BGE6S | + | — | TL | 600 | 600 | 5 | 50 | 1.3 | 5 | 10 | 600 | 60 | 0.5 | 1 -
125| 8
RFNL10BGE6S | ~ — | TL | 600 600 | 10 | 100 p 10 | 600 | 65 | 0.5 | 1 - (TO-252GE)
8|10 (TO-252GE) | ° (DPAK)
RFNL5BM6S — | FH | TL | 600|600 | 5 | 50 | 1.3 | 5 | 10 | 600 | 60 | 0.5 | 1 (DPAK) o] YES
125| 8
RFNL10BM6S | — | FH | TL | 600 | 600 | 10 | 100 3 10 10 | 600 | 65 | 0.5 | 1 YES
RFNL5TJ6S G |FHG| C9 | 600 | 600 | 5 |50 | 1.3 | 5 | 10 | 600 | 60 | 0.5 | 1 YES
125| 8
RFNL10TJ6S | G |FHG| C9 | 600 | 600 | 10 | 120 10 | 600 | 65 | 0.5 | 1 YES
13 | 10 (TO-220ACFP) | o—bt—o (TO-252)
RFNL15TJ6S | G |FHG| C9 | 600 | 600 | 15 | 160 | 1.3 | 15 | 10 | 600 | 65 | 0.5 | 1 YES (DPAK)
RFNL20TJ6S | G |FHG| C9 | 600 |600 | 20 | 200 | 1.3 | 20 | 10 | 600 | 70 | 0.5 | 1 YES
RFV series Ultra-fast t,, Hard recovery type
Product 3 _OE° 3 Gfl DR
- Pemm’;n‘ézcm . Absolute Max Ratlngs(l'cI-ZEIA)C.)2 Electrical Characteristics(Tc=25C)*? - '8‘-‘"“-1' Augamgﬁve
b Standard | Adtomatve| Symbol Vim Vr lo™ FGS'SH ] VE(V) Ir(pA) t«(ns) ackage ~ircul rade
Product | (Grade M| ™[ ® | D; Max | 1a) | Max | yay) | Max | 1a) | In(A) Diagram | (AEC-Q101)
RFV5BGE6S » | — | TL |00 600 | 5 |60 | 28| 5 | 10 |600| 20 | 05| 1 |70-250GE) -
RFV8BGE6GS * — | TL | 600|600 | 8 (100 | 28 | 8 | 10 | 600 | 25 | 0.5 | 1 (DPAK) o -
RFV5BM6S — | FPH | T [e00 600 | 5 |60 | 28] 5 |10 600 20 | 05| 1 | (ro-289) ol VEs (TO-220ACFP)
RFV8BM6S — | FH | TL | 600|600 | 8 |100| 28 | 8 | 10 | 600 | 25 | 0.5 | 1 (DPAK) YES
RFVS8TG6S G | — | Cco9|600 600 8 |60 | 3 | 8 | 10 |600| 20 | 0.5 | 1 -
RFV8TG6S G | — | Cco|600|600 8 [100| 28 | 8 | 10 |600| 25 | 0.5 | 1 -
RFV12TG6S G — | C9 | 600|600 | 12 (120 | 2.8 | 12 | 10 | 600 | 25 | 0.5 | 1 (TO-220AC) -
RFV15TG6S G | — | Cc9|600|600| 15 150 | 2.8 | 15 | 10 | 600 | 30 | 0.5 | 1 -
RFV30TG6S G | — | C9|600|600 | 30 |200| 28 |30 | 10 |600| 40 | 0.5 | 1 o—t—o -
RFVS8TJ6S G| — | Cco|600|[600 8 |60 | 3 | 8 | 10 |600| 20 | 0.5 | 1 -
RFV8TJ6S G | — | Cc9|600|600 8 [100| 28 | 8 | 10 | 600 | 25 | 0.5 | 1 (T0-220ACFP) -
RFV12TJ6S G | — | Cc9|600|600 | 12 [120| 2.8 | 12 | 10 | 600 | 25 | 0.5 | 1 - (T0-22040)
RFV15TJ6S G | — | C9|600|600| 15 150 | 2.8 | 15 | 10 | 600 | 30 | 0.5 | 1 -

Note: Package indicates JEDEC code. ( ): ROHM Package, { ): GENERAL Code. *General Part No. have no grade code.
*110: Average rectified output current die. In case of 2 dies, 10 indicates average output current of 2 chips. *2 Value/Chip
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Fast Recovery Diodes | | 4th Gen Fast Recovery Diodes

4th Gen Fast Recovery Diodes

I 4th Gen Fast Recovery Diodes

Surge tolerance circuitry and increases withstand voltage while significantly reduces switching noise

Features

© Higher guaranteed withstand voltage 600V = 650V

o Significantly reduced recovery noise

® Improving the V¥/t: characteristics to higher device efficiency
® AEC-Q101 qualified (planned)

INTIEEEl @ PRC circuits in AC, washers, refrigerators, etc.

® Secondary rectifier circuits in EV charging stations and the like.
® Inverter circuits in machine tool robots, compressors, etc.

® Power supplies for servers, base stations, and more.

M Evolution to 4th Gen M Significantly reduced recovery noise

Ve+tr Characteristics Comparison Noise Characteristics Comparison

Tj=125C Ultra-Low Noise
di/dt=500A/ps

1,=60A, Vg=400V

B New Product

Supports noise
B Conventional Product

affecting applications
when switching OFF

Ve: Reduced 3.2%

= == New Product (4th Gen)
= == Conventional (3rd Gen)

. 0,
t~: Reduced 8.3% Forward Current: I

» | RFL series
< 45 (Low Vr type)_

EN Ve: Reduced 17.9%
S Reverse Voltage: Vy
~

RFUH series

High'performance Fast reverse recovery

time when switching
OFF suppresses
power loss

27 RFS series
(High-Speed t. type)

20A
100V

50ns

‘== New Product (RFL60TZ6S)
r —— Standard Product

1.6 2.2

Viv)

2.4 26

4th Gen RFL series Low V: type

Penogoamtom . Absolute Max Ratings(‘rc=25“(32 Electrical Characteristics(Tc=25C)*? Internal | donove
Part No. Sl Sy“n:gols Circuit| Vewm | Va | lo" '23(:1. Ve(V) In(uA) tu(ns) Package D(_)lrcrmrtn (AE(;:’-ag:m)
Product | Grade M | V) | @ | 72| Max | ir(a) | Max | vaqv) | Max [ 1e(a) | 1s(a) iagra
WY RFL30TZ6S | G | — | C13 650 | 650 | 30 | 200 | 15| 30 | 5 | 650 | 55 | 0.5 | 1 -
1 TO-247GE-2L B
7 RFL60TZES | G | — | C13 650 | 650 | 60 | 320 | 1.5 | 60 | 10 | 650 | 75 | 0.5 | 1 -
Y¢RFL30TS6D | G — | C13 650 | 650 | 30 | 100 | 1.5 | 15 5 | 650 | 45 | 0.5 1 —
2 TO-247GE-3L o
TO-247-2L
Y¢RFL60TS6D | G — | C13 650 | 650 | 60 | 180 | 1.5 | 30 5 |650| 55 | 0.5 1 — (TO-247GE-21)
4th Gen RFS series High Speed t.. type
Penoﬁm;:‘we . Absolute Max Ratings(Tc:ZS"? Electrical Characteristics(Tc=25'C)*2 Internal | Adomofie
Part No. Sl Sy“r;golu Circuit| Vam | Ve | lo? |Fég(:l (V) I (uA) tu(ns) Package D(_)lrcrm:n " E(éra&em)
Product | Grade M | O | A | (25| Max | |ra) | Max Max [ 1:a) | 1n(A) iagra -
W RFS30TZ6S | G — | C13 650 | 650 | 30 | 160 | 2.3 | 30 5 |650| 35 | 0.5 1 -
1 TO-247GE-2L Bt
m RFS60TZ6S | G — | C13 650 | 650 | 60 | 250 | 2.3 | 60 | 10 | 650 | 55 | 0.5 1 -
¥rRFS30TS6D | G | — [C13 650 (650 | 30 | 80 |23 | 15| 5 |650| 30 | 0.5 | 1 - TO-247-3L
2 TO-247GE-3L| © | }-o (TO-247GE-3L)
YRFS60TS6D | G — | C13 650 | 650 | 60 | 150 | 2.3 | 30 5 |650| 35 | 0.5 1 -

*1: The average output current per element is lo (with one element) or 1/2 lo (with 2 elements). *2: Standard per element.

Y¢: Under Development
Note: Package is JEDEC code. ( ): ROHM Packages.
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High Voltage Discretes

I Super Junction MOSFET

Achieves low noise and © Superior A-Ron characteristics (reduced 40% vs conventional products)

ON resistance

® The series consists of different types, including low noise models and high-speed switching units

® Expanded package lineup ranging from D-PAK to TO-247

® Exceedingly low noise makes them ideal for power supply circuits requiring noise countermeasures;
enables easy replacement of planar types

M Noise Evaluation Horizontally polarized radiant noise (dB pV/m), 146W input

60

—Maximum Amount
——R6020ENXx(Low Noise Type)

50

'| — R6020KNx(High Efficiency Type)
----Co. A

dB pV/m

The low-noise R6xxXENX
series is recommended for
power supply circuits
requiring noise
countermeasures.

30
Frequency(MHz) 300
M Efficiency Evaluation The R6xxxKNXx series, capable of high-speed
switching, is recommended for power supply M Switching Loss M Conduction Loss
circuits demanding low loss and high efficiency. 19 1.50
1.40
Evaluation Circuit: PFC Circuit 1.20 1 20
Critical Mode
100V/60Hz input
120W output g 1.00
Switchi
2 0.80 s
9 reduced
0.60 0%
1 0.40 |
0.20
0.00
R6020ENX R6020KNx Co. A
(Low Noise) (High Efficiency)  (High Efficiency)
M Fast t- MOSFET This energy-saving device improves the built-in diode reverse recovery characteristic.

PrestoMOS™

IGBT __| /
-
s A N\
! 1
' I\/A I
°_|—1 I
3, /
N "

Fewer
external
parts

"PrestoMOS™ is a trademark or registered trademark of ROHM Co., Ltd.
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Super Junction MOSFET

w e typ Nch High-Speed Switching type

Rosen)(Q)
Part No. v({';)s (k) Ves=10V &gﬂg\)’ Package Part No. W @ | re \?G?goc\)l Package
Typ Max

600V Products(Voss=600V)
R6000ENH 600 0.5 2 7.3 8.8 4.3 (SOP®) R6011KND3 11 124 0.34 0.39 22
R6002ENH 1.7 2 2.8 3.4 6.5 R6009KND3 9 94 0.5 0.535 16.5
R6011END3 11 124 0.34 0.39 32 R6007KND3 7 78 0.57 0.62 15
R6009END3 9 94 05 |05 | 28 | .. R6006KND3 | 600 6 70 | 072 | 083 | 12 ;'g;ifg
R6007END3 600 7 78 0.57 0.62 20 (DPAK) YrR6014YND3 14 132 0.215* | 0.260* 20
R6004END3 4 59 0.9 0.98 15 YrR6010YND3 10 92 0.324* | 0.390* 15
R6002END3 1.7 26 2.8 3.4 6.5 R6003KND3 3 44 1.3 1.5 8
R6024ENJ 24 245 0.15 0.165 70 R6024KNJ 24 245 0.15 0.165 46
R6020ENJ 20 231 0.17 0.196 60 TO-263S R6020KNJ 20 231 0.17 0.196 40
R6015ENJ 15 184 | 0.26 | 0.29 40 (LPTS) R6015KNJ 15 184 | 0.26 | 0.29 30 T?_;21§3S
R6011ENJ 600 1 124 | 034 | 0.39 32 SC-83] R6011KNJ | 600 11 124 | 034 | 0.39 22 (SC 833)
R6009ENJ 9 94 | 05 | 053 | 28 | pooag R6009KNJ 9 94 | 05 | 0535 | 165 ([DZF:AK]>
R6007ENJ 7 78 0.57 0.62 20 R6007KNJ 7 78 0.57 0.62 15
R6004ENJ 4 58 0.9 0.98 15 R6004KNJ 4 58 0.9 0.98 10
R6030ENX 30 86 0.115 0.13 85 R6030KNX 30 86 0.115 0.13 56
R6024ENX 24 74 0.15 0.165 70 R6024KNX 24 74 0.15 0.165 46
R6020ENX 20 68 0.17 0.196 60 R6020KNX 20 68 0.17 0.196 40
R6015ENX 600 15 60 0.26 0.29 40 (TO-220FM) R6015KNX 15 60 0.26 0.29 30
R6011ENX 11 53 0.34 0.39 32 TO-220FP R6011KNX 11 53 0.34 0.39 22
R6009ENX 9 48 0.5 0.535 23 R6009KNX 9 48 0.5 0.535 16.5
R6007ENX 7 46 0.57 0.62 20 R6007KNX 7 46 0.57 0.62 15
R6004ENX 4 35 0.9 0.98 15 R6006KNX 6 40 0.72 0.83 12
R6076ENZ4 76 735 0.038 0.042 260 R6004KNX 600 4 35 0.9 0.98 10 (11-_%-_2222%?:)
R6047ENZ4 47 481 0.066 0.072 145 ¥rR6061YNX 26 100 0.050* | 0.060* 80
R6035ENZ4 600 35 379 0.092 0.102 110 TO-247AD YrR6049YNX 22 90 0.068* | 0.082* 20
R6030ENZ4 30 305 0.115 0.13 85 (TO-247) ¥ R6038YNX 18 81 0.080* | 0.096* 50
R6024ENZ4 24 245 0.15 0.165 70 YrR6027YNX 14 70 0.112* | 0.135* 40
R6020ENZ4 20 231 0.17 0.196 60 YrR6022YNX 13 65 0.137* | 0.165* 35
R6035ENZ 35 120 0.092 0.102 110 R6020YNX 12 62 0.154* | 0.185* 30
R6030ENZ 30 120 0.115 0.13 85 R6014YNX 9 54 0.215* | 0.260* 20
R6024ENZ 600 24 120 0.15 0.165 70 (TO-3PF) Y R6010YNX 7 47 0.324* | 0.390* 15
R6020ENZ 20 120 0.17 0.196 60 < R6049YNX3 49 448 0.068* | 0.082* 65
R6015ENZ 15 120 0.26 0.29 40 ¢ R6038YNX3 38 348 0.08* 0.096* 50

7 ROG2TYNXS 27 | 245 [o0n2" [ 0136 | 40
R6511END3 11 124 0.36 0.4 32 ¢ R6022YNX3 600 22 205 0.137* | 0.165* 33 TO-220AB
R6509END3 9 94 0.53 0.585 24 ¢ R6020YNX3 20 182 0.154* | 0.185* 28
R6507END3 | 650 7 78 | 0.605 | 0.665 | 20 (T;)F',if("; /- R6014YNX3 14 | 132 | 0215° | 0.26° | 20
R6504END3 4 58 0.955 [ 1.05 15 +<R6010YNX3 10 92 | 0.326* | 0.39" 15
R6502END3 1.7 26 3.05 4 6.5 R6076KNZ4 76 735 0.038 0.042 165
R6524ENJ 24 245 0.16 0.185 70 R6047KNZ4 47 481 0.066 0.072 100
R6520ENJ 20 231 0.185 0.205 61 R6035KNZ4 35 379 0.095 0.102 72 TO-247AD
R6515ENJ 15 184 0.28 0.315 40 TO-263S R6030KNZ4 600 30 305 0.115 0.13 56 (TO-247)
R6511ENJ 650 11 124 0.36 0.4 32 [g‘gj-ssg] R6024KNZ4 24 245 0.15 0.165 46
R6509ENJ 9 94 0.53 0.585 24 (D2PAK) R6020KNZ4 20 231 0.17 0.196 40
R6507ENJ 7 78 0.605 | 0.665 20 ¢ R6086YNZ4 86 781 0.036* | 0.044* 110
R6504ENJ 4 58 0.955 1.05 15 YrR6061YNX3 61 568 0.05* 0.06* 76
R6530ENX 30 86 0.125 0.14 920 Y7 R6049YNX3 49 448 0.068* | 0.082* 65 TO-247AD
R6524ENX 24 74 0.16 0.185 70 ¢ R6038YNX3 600 38 348 0.08* | 0.096* 50 (TO-247)
R6520ENX 20 68 0.185 | 0.205 61 YrR6027YNX3 27 245 0.112* | 0.135* 40
R6515ENX 650 15 60 0.28 | 0.315 40 | (TO-220FM) +cR6022YNX3 22 205 | 0.137* | 0.165* | 33
R6511ENX 1 53 0.36 0.4 32 TO-220FP ¢ R6020YNX3 20 182 0.154* | 0.185* 28
R6509ENX 9 48 0.53 0.585 24 R6035KNZ 35 102 0.092 0.102 72
R6507ENX 7 46 0.605 | 0.665 20 R6030KNZ 30 86 0115 | 013 56
R6504ENX 4 35 0.955 1.05 15 R6024KNZ 600 24 74 0.15 0.165 45 (TO-3PF)
R6576ENZ4 76 735 0.04 [ 0.046 | 260 R6020KNZ 20 68 017 | 0.196 40
R6547ENZ4 47 480 0.07 0.08 150 R6015KNZ 15 60 0.26 0.29 27.5
R6535ENZ4 35 379 | 0.098 | 0.115 110 | TO-247AD ¥t R6086YNZ 600 33 114 | 0.036* | 0.044* | 110 (TO-3PF)
R6530ENZ4 650 30 305 0.125 0.14 90 (TO-247) Note: Indicates the JEDEC package notation. (): denotes ROHM package type, [ ]: JEITA code, { ): General code.
R6524ENZ4 24 245 | 0.16 | 0185 | 70 Jo7 Under Development
R6520ENZ4 20 231 0.185 0.205 61
R6535ENZ 35 102 0.098 0.115 110
R6530ENZ 30 86 0.125 0.14 90
R6524ENZ 650 24 74 0.165 0.185 70 (TO-3PF)
R6520ENZ 20 68 0.185 0.205 61

Note: Indicates the JEDEC package notation. (  ): denotes ROHM package type, [ : JEITA code, { ): General code.

(SOP8) TO-252 TO-263S
(DPAK) (LPTS)
[SC-83] TO-220AB (TO-220FM) TO-247AD (TO-3PF)
(D2PAK) TO-220FP (TO-247)

ROHM Power Device Catalog 18 ‘



High Voltage Discretes

Nch High-Speed Switching

Rosen(Q) Rosen)(Q)
Part No. Vs Io Po(W) Vas=10V QanC) | p,crage Part No. Vs Io Po(W) Vas=15V TrTYP | package
V) (A) | (Te=250) = | Ves=10V 9 V) A | (Te=250C) T (ns) 9
R6511KND3 11 124 | 036 | 04 22 R6009JND3 9 125 | 0.45 | 0.585 | 65
R6509KND3 9 94 0.53 | 0.585 | 165 | TO-252 R6007JND3 7 96 06 | 078 60
650 TO-252
R6507KND3 7 78 0.605 | 0.665 15 (DPAK) R6006JND3 | 600 6 86 0.72 | 0.936 58 (DPAK)
R6504KND3 4 58 | 0.955 | 1.05 10 R6004JND3 4 60 1.1 1.43 45
R6524KNJ 24 245 | 016 | 0185 | 46 ¥ R6013VND3 13 131 025 | 0.3 65
R6520KNJ 20 231 | 0.185 | 0.205 | 40 R6020JNJ 20 252 | 018 | 0.234 | 85
R6515KNJ 15 184 | 0.8 | 0315 | 30 | T0-2638 R6018JNJ 18 220 | 0.22 | 0.286 | 80
R6511KNJ | 650 | 11 | 124 | 036 | 04 | 22 [g‘g_fg] R6012JNJ 12 | 160 | 03 | 039 | 70 Tg’_ffg)s
R6509KNJ 9 94 0.53 | 0.585 | 16.5 | (D2PAK) R6009JNJ 600 9 125 | 0.45 | 0.585 | 65 SC-83]
R6507KNJ 7 78 | 0.605 | 0.665 | 15 R6007JNJ 7 96 06 | 078 60 | (D2PAK)
R6504KNJ 4 58 | 0.955 | 1.05 10 R6006JNJ 6 86 072 | 0936 | 58
R6535KNX3 35 370 | 0.098 | 0115 | 72 R6004JNJ 4 60 1.1 1.43 45
R6530KNX3 30 307 | 0125 | 0.14 56 7 R6055VNX3 55 543 | 0.059 | 0.071 | 112
R6524KNX3 | 650 24 253 | 0.16 | 0.185 | 45 | TO-220AB 27 R6035VNX3 | 600 35 348 | 0.095 | 0.114 | 92 | T0O-220AB
R6520KNX3 20 220 | 0.185 | 0.205 | 40 27 R6024VNX3 24 246 | 0.127 | 0153 | 80
R6515KNX3 15 161 0.28 | 0.315 | 27.5 R6030JNX 30 95 0.11 | 0.143 | 100
R6530KNX 30 86 | 0.125 | 0.14 56 R6025JNX 25 85 0.14 | 0.182 | 90
R6524KNX 24 74 0.16 | 0.185 | 46 R6020JNX 20 76 0.18 | 0.234 | 85
R6520KNX 20 68 | 0.185 | 0.205 | 40 R6018JNX 18 72 0.22 | 0.286 | 80
RES1SKNX | 15 60 0.28 | 0.315 | 30 |(TO-220FM) R6012JNX 12 60 0.3 | 0.39 70
R6511KNX 11 53 0.36 | 0.4 22 | TO-220FP R6009JNX 9 53 0.45 | 0.585 | 65
R6509KNX 9 48 0.53 | 0.585 | 16.5 R6007JNX 600 7 46 06 | 078 60 |(TO-220FM)
R6507KNX 7 46 | 0.605 | 0.665 | 14.5 R6006JNX 6 43 | 072 | 0936 | 58 | TO-220FP
R6504KNX 4 35 | 0955 | 1.05 10 R6004JNX 4 35 1.1 1.43 45
R6576KNZ4 76 735 | 0.04 | 0.046 | 165 7 R6055VNX 23 99 | 0.059 | 0.071 | 112
R6547KNZ4 47 481 0.07 | 0.08 | 100 IZY R6035VNX 17 81 0.095 | 0.114 | 92
RE535KNZ4 | 35 379 | 0.098 | 0.115 | 72 | TO-247AD % R6024VNX 13 70 | 0.127 | 0.153 | 80
R6530KNZ4 30 305 | 0125 | 0.14 56 | (10-247) R6018VNX 10 61 0.17 | 0.204 | 68
R6524KNZ4 24 245 | 0.16 | 0.185 | 45 ¥r R6013VNX 8 54 025 | 03 65
R6520KNZ4 20 231 | 0.185 | 0.205 | 40 R6070JNZ4 70 770 | 0.045 | 0.058 | 135
R6535KNZ 35 102 | 0.098 | 0115 | 72 R6050JNZ4 50 615 | 0.064 | 0.083 | 120
R6530KNZ 30 86 | 0.125 | 0.14 56 R6042JNZ4 42 495 | 0.08 | 0104 | 110
R6524KNZ | 650 24 74 016 | 0.185 | 45 | (TO-3PF) R6030JNZ4 30 370 | 011 | 0143 | 100 | oo
R6520KNZ 20 68 | 0.185 | 0.205 | 40 R6025JNZ4 | 600 25 306 | 0.4 | 0182 | 90 (T0-247)
R6515KNZ 15 60 0.28 | 0.315 | 27.5 R6020JNZ4 20 252 | 018 | 0.234 | 85
R8019KNX 19 83 02 | 024 65 IZY Re077VNZ4 77 781 | 0.042 | 0.051 | 125
R8011KNX 11 65 0.37 | 045 37 27 R6055VNZ4 55 543 | 0.059 | 0.071 | 112
RBO09KNX | 9 59 0.5 0.6 27 |(TO-220FM) R6050JNZ 50 120 | 0.064 | 0.083 | 120
R8006KNX 6 52 0.75 0.9 22 | TO-220FP R6030JNZ 30 93 0.11 | 0.143 | 100
R8003KNX 3 48 1.5 1.8 1.5 R6025JNZ 600 25 85 0.14 | 0.182 | 90 (TO-3PF)
R8002KNX 1.6 28 3.5 4.2 7.5 R6020JNZ 20 76 0.18 | 0.234 | 85
R8006KND3 6 83 075 | 0.9 22 ¥ R6077VNZ 29 113 | 0.042 | 0.051 | *108
R8003KND3 | 800 | 3 48 | 15 | 18 | 115 [ngifé < R6055VNZ 23 | 99 | 0.059 | 0.071 | *80
R8002KND3 1.6 30 3.5 4.2 7.5 Note: Indicates the JEDEC package notation. ( ): denotes ROHM package type, [ ]: JEITA code, { ): General code.
Note: Indicates the JEDEC package notation. ( ): denotes ROHM package type, [ ]: JEITA code, ( ): General code. o Under I?)esvrzlo‘;:r;ent or regi of ROHM Co., Ltd.
*Vos=10V/
TO-252 TO-2638
(DPAK) (LPTS)
[SC-83]
(D2PAK) TO-220AB (TO-220FM) TO-247AD (TO-3PF)
TO-220FP (TO-247)
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Super Junction MOSFET

(o] e-Grade Power MOSFETs

a0 Qg Typ | Ciss Typ i
Product 3 o Automotive
PartNo. | PPl |l @ | o [vemtov Ves=45V | Ves=40V | (C) | (PP | package | Guce
e Typ | Max | Typ | Max | Typ | Max | Ves=BV | Vos=10V (HEbl)
RSS130N03 | HZG | T8B 30 | 13 | =20 59| 83| 74| 104 — | — 25 2,000 YES
RSS100N03 | HZG | T8 30 | 10 | =20 95| 133| 125 175] — | — 14 1,070 YES
RSS095N05 | FZG | T8 | N 45 | 95 | =20 | 11 | 16 | 14 | 20 | = | = 189 | 1,830 YES
RSS070NO5 | HZG | T8 5 7 [ %20 | 18 | 25 | 238 | 82 | — | — 12 1,000 YES
RSS065N06 | HZG | TB 60 | 65 | =20 | 24 | 37 | 28 | 44 | — | = 11 900 YES (SOPg)
SP8K3 HZG | 1B 30 7 [ %20 | 17 | 24 | 238 | 8 | — | — 8.4 600 YES
SP8K2 HZG | T8 30 6 | =20 | 21 | 30 | 30 | 42 | — | — 7.2 520 YES
SP8K24 HZG | 1B 5 6 | 20 | 18 | 25 | 24 | 84 | — | — 154 | 1,400 YES
SP8K22 HZG | T8 45 | 45 | =20 | 33 | 46 | M | 57 | — | = 6.8 550 YES
SP8K33 HZG | TB | N+«N | 60 5 | =20 | 34 | 48 | 38 | 54 | — | — 8 620 YES
SP8K32 HZG | 1B 60 | 45 | =20 | 46 | 65 | 52 | 73 | — | — 7 500 YES
SP8K31 HZG | 1B 60 | 35 | =20 | 8 | 120 | 100 | 140 | — | = 37 250 YES
SP8Ka1 HZG | 1B 80 | 34 | =20 | 90 | 130 | 110 | 150 | 120 | 160 6.6 600 YES
SPBK52 HZG | 1B 700 3 [ =20 | 120 | 170 | 130 | 180 | — | — 8.5 6107 YES
RRS140P03 | HZG | T8 30 | <14 | =20 | 5 7 67| 94| — | — 80 8,000 YES
RRS100P03 | HZG | T8 30 | 10 | =20 | 9 | 126| 125| 75| — | - 39 3,600 YES
RRS090P03 HZG B P -30 -9 +20 11 154 | 15 21 — - 30 3,000 YES
RRS050P03 HZG B -30 -5 +20 36 50 52 72 — — 9.2 850 YES
RSS070P05 | HZG | TB 45 | —7 | =20 | 19 | 27 | 25 | 8 | = | = 34 4,100 YES
RSS060P05 | HZG | T8 45 | =6 | =20 | 26 | 36 | 35 | 49 | = - 23 2,700 | SOP8) ves
SPBJG6 HZG | TB | Psp | =30 | =9 | =20 | 135| 185| 175| 236 — | — 35 3,000 YES
30 9 | =20 | 12 | 18 | 16 | 24 | — | — 15 1,190
SHEN HzG | T8 30 | -7 | =20 | 20 | 28 | 25 | 3 | — - 25 2,600 YES
30 6 | =20 | 21 | 30 | 30 | 42 | — | — 7.2 520
SHEND HzG | T8 30 | =7 | =20 | 20 | 28 | 25 | 3 | = - 25 2,600 YES
30 5 [ %20 | 3 | 51 | 52 | 73 | = | — 3.9 230
SREMS HzG | TB 30 | -45 | =20 | 40 | 56 | 57 | 80 | — - 8.5 850 YES
30 5 | =20 | 3 | 51 | 52 | 73 | — | — 3.9 230
SHeMS HzG | TB 30 | -35 | =20 | 65 | 90 | 100 | 140 | — - 55 490 YES
5 6 | =20 | 18 | 25 | 24 | 84 | — | — 154 | 1,400
SheM21 HZG | TB | N+P s+ 4 220 | 33 | 46 | 43 | 60 | — - 20 2,400 YES
45 | 45 | =20 | 33 | 46 | 41 | 57 | — | — 6.8 550
SPem24 HzG | TB 45 | 35 | =20 | 45 | 63 | 60 | 84 | — - 13 1,700 YES
60 | 45 | =20 | 46 | 65 | 52 | 73 | 55 | 77 7 500
SP8M31 HzG | TB 60 | -45 | =20 | 50 | 70 | 55 | 80 | 60 | &5 20 2,500 YES
80 | 34 | =20 | 90 | 130 | 110 | 150 | — | — 66 600
SRV HzG | TB 80 | —2.6 | =20 | 165 | 240 | 220 | 300 | — - 82 | 1,000 YES
100 3 | =20 | 120 | 170 | 130 | 180 | — | — 85 610%
SP8MS51 HzG | TB 100 | 25 | =20 | 210 | 200 | 230 | 320 | — | — 125 | 15507 vES
Notet: () denotes ROHM package type. Note2: *1 Vas=10V *2 Ves=4V *3 Vos=25V
utomotive-Grade Power MOSFETs
Rosen(m0) Qg Typ | Ciss Typ i
Product o o Automotive
PartNo. |Pafomars| et PORY| Yoo | 0 | T [ Vess10v | VessasV [ Vesmaov | Q) | ®F) | package | Gue
e Typ Max Typ Max Typ Max Ves=5V | Ves=10V (HEB)
RD3H200SN | FRA | TL 45 | 20 | =20 | 20 28| 25 | 35 | — | - 127 950 YES
RD3L220SN | FRA | TL 60 | 22 | =20 | 18 26| 21 | 30 | = | = 30 1,500 YES
RD3L150SN | FRA | TL 60 | 15 | =20 | 28 40| 33 | a7 | — | - 18 930 YES
RD3L0BOSN | FRA | TL 60 8 | =20 | 57 80| 70 | 98 | — | — 9.4 380 YES
RD3L050SN | FRA | TL 60 5 | =20 | 78 | 109| 94 | 131 | — | — 8 290 YES W o
RD3P200SN | FRA | TL 100 | 20 | =20 | 33 46| 367 502 — | — 55 2,100" YES (DPAK)
RD3P175SN | FRA | TL 100 | 175 =20 | 75 | 105| 80 | 112 | — | — 24 950" YES
RD3P100SN | FRA | TL 100 | 10 | =20 | 95 | 133| 100 | 140 | — | — 18 7007 YES
RD3POSOSN | FRA | TL | | 100 5 | =20 | 135 | 190 | 142 | 200 | — | — 12 530" YES
RD3S100AA | FRA | TL 190 | 10 | =20 | 130 | 182 | 1367 | 1907 | — | — 52 2,000 YES
RD3UOB0AA | FRA | TL 250 8 | =30 | 225 | 800| — S e e 25 1,440 YES
RD3UO41AA | FRA | TL 250 4 | 30 | 930 | 1,300 | — — — — 8.5 350*1 Tg;f\f(z YES
R5205PND3 | FRA | TL 525 5 | =25 1,300 | 1,600 | — - | = 108 a20 | PPAK) "VEs
R6006PND3 | FRA | TL 600 6 | =30 | 900 | 1,200 — S e 15 460 YES
R6004PND3 | FRA | TL 600 4 | =25 [1,400 | 1,800 | — — — - 1 280" YES TO-26338
RB007AND3 | FRA | TL 800 7 | =30 [1,200 | 1,600 | — - | = - 28 850 YES [g-oP-Tasa)]
R8002CND3 | FRA | TL 800 2 | =30 3,300 | 4300 | — T 121 240 YES (2P
RB001CND3 | FRA | TL 800 1 | =30 6,700 | 8,700 | — S e e 7.2 60+ YES
RD3H160SP | FRA | TL 45 | -16 | =20 | 35 50 45 | 63 | — | — 16° | 2,000 YES
RD3HO080SP | FRA | TL 45 | -8 | =20 | 65 91| o5 | 183 | — | - 9% | 1,000 YES
RD3H045SP | FRA | TL P | 45 | 45 20 | 110 | 155| 160 | 225 | — | — 125 550 YES
RD3L140SP | FRA | TL 60 | —14 | =20 | 60 84| 73 | 103 | — | - 27 1,000 YES
RD3P130SP | FRA | TL 100 | 13 | =20 | 135 | 200| 150 | 220 | — | — 40 2,400" YES
RSJ451N04 | FRG | TL 40 | 45 | =20 95 135 - - - | - 43 2,4007 YES
RSJ400NO6 | FRG | TL 60 | 40 | =20 | 11 16 — S e 52 2,400 YES
RSJ400N10 | FRG | TL 100 | 40 | =20 | 19 27| 21| 302 — | — 90 3,600 YES
RSJ30IN10 | FRG | TL 100 | 30 | =20 | 33 46| 867 | 502 — | - 60 2,100 | T0-2635 | YES
RJ1U330AA | FRG | TL | N | 250 | 33 | =30 | 77 | 105| — S e 80 4,500 | (LPTS) | YES
R6020PNJ FRA | TL 600 20 [ =30 | 190 250 | — — — — 65 2,040 | [SC-83] [ YES
RB008ANJ | FRG | TL 800 8 | =30 | 790 | 1,030 | — - | = - 38 1,1007 | (D2PAK) "VES
RB005ANJ | FRG | TL 800 5 | =30 1,600 | 2100 | — - - | - 20 500 YES
R8002ANJ | FRG | TL 800 2 | =30 (3,300 | 4,300 | — S I 13 250" YES
RSJ250P10 | FRG | TL P | 100 | 25 | =20 | 45 63| 48 | 67 | — | — 60 | 8,000" YES

Note1: Indicates the JEDEC package notation. (

): denotes ROHM package type, [ ]: JEITA code, ( ): General code. Note2: *1 Vos=25V

"2 Vas=4V "3 Vas=5V
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IPM | bcioent o] Lineup of intelligent products optimized for motor control

IGBT-IPM

| IGBT-IPM

Achieves motor control ® Integrates an IGBT, FWD (Free Wheeling Diode),
. . bootstrap diode, and gate driver in a single package
in a single package

® A full range of protection circuits (short-circuit, supply

Integrates all components (i.e. power device voltage, undervoltage, thermal shutdown, analog
control IC, peripheral circuits) required for motor temperature output circuit) is built in, along with a FAULT
control in a single package. Application-specific signal output function when the protection circuits operate

IGBT optimized design is carried out.

M Improved EMI characteristics M Improves temperature monitor accuracy: +2°C @ 90°C
65 EMI Optimizing the IGBT and 3.5 —‘ Improves temperature monitor accuracy !
60 /,\ FRD improves EMI [ [ /
haracteristics Gen.2—Conventional Product
S . WY ¢ _
E NN ; Gen.3—BM6437x series —
> % WWVN\VAW y S o0 ;
@ °C 4 L
g 40 | Gen-2-Conventional Product 2 //’/ Improves the temperature
3 Gen.3—+BM6437x series s // r itori ithi
5 35 € 25 monitoring accuracy within
= 2 = the LVIC to +2°C at 90°C,
=0 —— allowing users to replace
25 the external thermistor.
- | | 20
30 300 75 80 85 90 95 100 105

Frequency(MHz)

Temperature (°C)

M Circuit Diagram

VBU P
Ike
vev u * Built-in bootstrap diode current limiting
Bootstrap Diodes vBW (4 H— } function
¢ Floating power supply UVLO
*Fast recovery diodes v
HINU
HINV. 17T }
w2 Qw Inverter Part (IGBT and FWD)
GND (3
T -4@ ®Low Loss Field Stop Trench IGBT
L & QO NU » Ultra-Low Vr Fast Recovery Diode
Rt T @ Protection Circuits
UVLO, .SCP’ TSD, vOT @ 9NV UVLO : Prevents malfunctions
Fault Signal Output CIN G at low supply voltage
GND "@ SCP  : Short-circuit protection
v NW TSD : Thermal shutdown

VOT : Analog temperature output

IGBT-IPM

Recommended Switching .
Vbss Io Ron Isolation Voltage*! Temperature
Rtio (\%) (A) (mQ) Fre((lq(;i;\cy (Vrms) Protection Function*? Package
BM64374S-VA 600 15 1.80 up to 20 1,500 TSD/VOT HSDIP25
BM64375S-VA 600 20 1.70 up to 20 1,500 TSD/VOT HSDIP25
BM64377S-VA 600 30 1.70 up to 20 1,500 TSD/VOT HSDIP25
BM64378S-VA 600 35 1.50 up to 20 1,500 TSD/VOT HSDIP25
*1: AC60Hz, 1 min., supports 2500Vrms when using a convex heat sink *2: TSD: Thermal shutdown, VOT: Analog temperature output
HSDIP25
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MOS-IPM

MOS-IPM

COntributes to higher motor drive © 600V/15A IPM with Built-In PrestoMOS™
efficien cy ® MOSFETs contribute to higher efficiency during steady-state operation

® Equipped with PrestoMOS™, bootstrap diode, and gate driver
These high efficiency IPMs utilize ROHM’s PrestoMOS™.

o . ® Multiple protection circuits (short-circuit current, supply voltage
As a result, loss is significantly reduced during steady

o undervoltage, thermal shutdown) are built in, along with a FAULT
state operation in ACs vs IGBT IPMs. signal output function when the protection circuits operate

*PrestoMOS™ s a trademark or registered trademark of ROHM Co., Ltd.

M Features of Vos-Ip M Power Loss Comparison vs IGBT IPMs
14} Conditon @ [ [ | Dlo.de Beverse Recovery Loss
[1Tj=25cc [ |1 Switching Loss (OFF)
] Power loss B Switchi
12 1 APF: Annual Performance Factor [ === reduced Switching Loss (ON)

Diode Conduction Loss
B 110 and IGBT Conduction Loss

[ 1 IPLV: Integrated Part Value Load [ =~ --~" -~
10| 1 SEER: Seasonal Energy Efficiency Ratio |- = = -~ f - === === === ==~~~

43

Loss(w)

Condition

Ta=25°C

P=400V, Vcc=15V
fc=5kHz, 2Arms
cos ¢$=0.8
modulation ratio=1
3-phase modulation

Reducing loss during &
steady-state operation |
improves AC energy

saving indices
(APF, IPLV, SEER)

IGBT-IPM  BM65364S-VA

M Circuit Diagram

® High Side Gate Driver
(HVIC)

Bootstrap Diodes

High Side
Gate Driver
(HVIC)

* Built-in bootstrap diode
current limiting function
¢ Floating power supply UVLO

*Fast recovery diodes

Low Side Gate Driver
(LVIC)

*UVLO, SCP, TSD, VOT Low Side
¢ Fault signal output

Inverter Part
(PrestoMOS™)

e Fast trr Super Junction
MOSFET
Protection Circuits (LVIC) e Ultra-Low V¢ body diode

UVLO : Prevents malfunctions D
at low supply voltage TEST

SCP : Short-circuit protection
TSD : Thermal shutdown
VOT : Analog temperature output

Gate Driver

Recommended Switching 0
Vbss Io Ron Isolation Voltage*! Temperature
Rertiey v) (A (mQ) Fre(?(:il)'lcy (Vrms) Protection Function*? R
BM65364S-VA 600 15 120 up to 20 1,500 TSD HSDIP25
BM65364S-VC 600 15 120 up to 20 1,500 TSD HSDIP25VC
*1: AC60Hz, 1 min., supports 2500Vrms when using a convex heat sink *2: TSD: Thermal shutdown, VOT: Analog temperature output
HSDIP25 HSDIP25VC
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c - Supporting and contributing to the widespread
SIC Perlpheral ICS adoption of SiC power semiconductors

Isolated Gate Drivers

I Isolated Gate Drivers

Achieves high-speed operation compatible with SiC

Ollgl-syasies) @aaiEiiem wii W B Recommended Operating Ranges

input/output delay time of 60ns

® Built-in 2500Vrms/3750Vrms utilizing a coreless transformer Parameter Symbol  Min Max Unit

® Unique noise cancellation technology ensures high CMR Input Supply Voltage Veod 45 +5.5 v
(Common-Mode Noise Rejection) : .

® Supports high VGS and negative power supply* Output SupplyVoltage | Voo2 | +14 | +24 v
*BM6101FV-C, BM6104FV-C Output VEE Voltage Vee2 12 +0 Vi

©® Compact packages Operating
(SOP-JW8:4.9x6.0x1.65mm) (SSOP-B20W:6.5x8.1x2.01mm) Temperature Range | Ta | 40 | +125 | C

(SSOP-B10W:3.5x10.2x1.9mm)

M IPM Operating Waveforms

{Conditions) ROHM SiC IPM Vcc1=5.0 Vcc2=18V Vee2=-5V Vpn=800V Ta=25
2us/div. Stable drive
P 800V confirmed up to
SIiC MOSFET | 800V/400A output

g IN(10V/div.)

Gate
Driver

5V s SiC FET Gate
— (20V/div)
TS »
SiC FET drain
e 880 Zi (500V/div.) igoov il
1 X
] 1d(500A/div.) | ...400A
N <

Isolated Gate Drivers

Output Output : Minimum Max . "
Input Supply i " Isolation |Input/Output Operating Automotive
Part No. Voltage IREED eoaile Voltage | Delay Time il iz Temperature Functions Package Grade
Supply Voltage | Supply Voltage Width Current
v) ) ) (Vrms) (ns) (ns) ) (C) (AEC-Q100)

"Active miller clamping/
BM6101FV-C 45t05.5|14t024 | -12t0 0 | 2,500 350 180 3 -40 to +125 | Fault signal output/UVLO/SCP/DESAT/ | SSOP-B20W | YES
Soft turn-off function for SCP"

"Active miller clamping/
BM6102FV-C 45t05.5 | 14t0 20 - 2,500 200 100 3 -40 to +125 | Fault signal output/UVLO/SCP/DESAT/ | SSOP-B20W | YES
Soft turn-off function for SCP"

"Active miller clamping/
BM6104FV-C 45t05.5|(10t0o24 | -12t0 0 | 2,500 150 90 3 -40 to +125 | Fault signal output/UVLO/SCP/DESAT/ | SSOP-B20W | YES
Soft turn-off function for SCP"

Active miller clamping/
BM6109FV-C 45t05.5|14t0 18 - 2,500 700 600 4.5 -40 to +125 | Fault signal output/UVLO/SCP/ SSOP-B28W | YES
Soft turn-off function for SCP

Active miller clamping/
BM6112FV-C 45t05.5|14t020 | -12to 0 | 3,750 150 90 20 -40 to +125 | Fault signal output/UVLO/SCP/DESAT/ | SSOP-B28W | YES
Soft turn-off function for SCP

BM61M22BFJ-C | 4.5t05.5| 9to 24 - 2,500 60 60 2 -40to +125 | UVLO SOP-JW8 YES

BM61M41RFV-C | 4.5t05.5| 9to 24 - 3,750 65 60 4 -40 to +125 | Active miller clamping/UVLO SSOP-B10W | YES

BM61S40RFV-C | 4.5t05.5| 16 to 20 - 3,750 65 60 4 -40 to +125 | Active miller clamping/UVLO/OVP SSOP-B10W | YES

BM61S41RFV-C | 4.5t05.5| 16 to 24 - 3,750 65 60 4 -40 to +125 | Active miller clamping/UVLO SSOP-B10W | YES
SSOP-B20W SSOP-B28W SOP-JW8 SSOP-B10W
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Isolated Gate Drivers | | AC/DC Converter IC with Built-In SiC MOSFET | | Isolated External FET AC/DC Controller ICs for SiC Drive

AC/DC Converter IC with Built-In SiC MOSFET

AC/DC Converter IC with Built-In SiC MOSFET

Achieves dramatic miniaturization with the industry’s first*
AC/DC converter IC with built-in SiC MOSFET!

Leading SiC supplier ROHM has developed new devices based on novel concepts.
This includes the industry’s first* AC/DC converters with built-in MOSFET that achieve superior performance
in a smaller form factor by taking advantage of SiC’s higher efficiency, heat resistance and breakdown voltage.

o Significantly reduces the number of external parts AC/DC Converter Efficiency Comparison: Silicon vs SiC
eIntegrates 12 components +heat sink in a single package *AC/DC converter ICs are used to draw out power from MOSFETs (ROHM study)
*Reduces the risk of failure while multiple built-in protection € T I I i T T
functions ensure superior reliability — 88 ~@- New Solution: ROHM's AC/DC Converter IC with Built-In SiC MOSFET }
§ 86 —=~ Conventional Product: Si MOSFET-+Drive Control IC l
A1l it 3 i
© Greater miniaturization 5w 83.5%, —
eFewer external part: £ ignificantly
ewer external parts - o ) [ " POt
SiC enables configuration of a 2-stage silicon MOS in just a single stage. g 5% high
§ e — % higher
® Higher efficiency & —a (at 48W)
3 a - Q4
*Contributes to greater energy savings g 76 J@%@'@)
High efficiency SiC minimizes system power consumption 3 2 ~Replacing with ROHM'SIC] |
A R reduces, — £) Qs |
© Higher reliability 72 power;loss by[2 %]
eImproves set reliability o5 T i 7 o

Reducing the number of parts contributes to improved system reliability

Output Power (W) nout/output conditions: Vi=380Vac, Vour=24V

*ROHM April 2022 study

AC/DC Converter ICs with Built-In SiC MOSFET

High Power TO220 Package with Built-In 1700V SiC MOSFET

. Steep
Supply | SiC MOSFET Max. ON OCP
Part No. Voltage Vos contich Frequency |Resi et itching Voo OVP BR FB OLP ZT OvP Package
v (Max)(V) Method (kH2) ) Llr(rx:er Function | Protection |UVLO | Protection | Protection
BM2SCQ121T-LBZ Lateh Auto Restart T0220-6M
atcl
BM2SCQ122T-LBZ Latch TO220-6M
Q 15t0275| 1,700 | QR | 120 | 112 | — v - ac Latch
BM2SCQ123T-LBZ Auto Auto Restart T0220-6M 1
BM2SCQ124T-LBZ Restart Latch T0220-6M T0220-6M
High Power TO263 Package with Built-In 1700V SiC MOSFET
. Steep
Supply | SiCMOSFET Gl Max. ON D OCP V.
_ o .cOVP | BR FB OLP ZT OVP
Part No. V°g7)ge (M\a/;T(V) Method F'e(ﬁ:i;‘w = Lir(r;\i)ter SIS | Protection | UVLO | Protection | Protection | Fackage
BM2SC121FP2-LBZ Latch Auto Restart TO263-7L
atcl
BM2SC122FP2-LBZ Latch T0263-7L
15t027.5| 1,700 | QR 120 1.12 - 4 - Latch
BM2SC123FP2-LBZ Auto Auto Restart TO263-7L
BM2SC124FP2-LBZ Restart Latch TO263-7L TO263-7L

Isolated External FET AC/DC Controller ICs for SiC Drive

Isolated External FET AC/DC Controller ICs for SiC Drive

The industry’s first* AC/DC controller ICs for SiC drive ® Replacing Si MOSFETs with SiC MOSFETs improves
efficiency by up to 6% (ROHM study)
Allows users to easily configure an AC/DC converter utilizing SiC MOSFETs. © Maximizing the performance of SiC dramatically

Designed to provide new value to the AC/DC converter market that demands increases power savings

power savings and miniaturization. ® Multiple protection operations support high voltage
operation (690V)

Isolated External FET AC/DC Controller ICs

QR Control type Compatible with SiC Drive

Supply Starting Max. Frequency
Part No. Voltage ﬁomnﬂ S(;.am".f current |Frequency | Reduction | AC Voltage PFBt OIt‘.P PVO: O\t’.P PZ.I; O\tI.P Package
W) ethol ircui (mA) (kH2) Function | Correction rotection rotection | Protection
BD7682FJ-LB Auto Restart Latch SOP-J8
BD7683FJ-LB 510275 QR : _ 120 Y v Latch Latahy |_SOP-J8 cops
BD7684FJ-LB Auto Restart | Auto SOP-J8
BD7685FJ-LB Latch Restart SOP-J8

*ROHM April 2022 study
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SiC Peripheral ICs

SiC Evaluation Board

SiC Evaluation Board

A variety of ROHM evaluation boards are available

ROHM offers evaluation tools optimized for evaluating SiC power devices

along with peripheral ICs. i i
Please reffer to our SiC special page.

All necessary components, including ROHM’s gate driver IC with integrated i i
v P 9 9 ¢ https://www.rohm.com/products/sic-power-devices

power supply and AC/DC converter control IC for SiC MOSFET drive are
built in, enabling easy evaluation of ROHM SiC power devices.

M 4* Generation SiC MOSFET Half Bridge Evaluation Board

The P04SCT4018KE-EVK-001/P05SCT4018KR-EVK-001 series of evaluation boards were developed for TO-247N/TO-247-4L package
4% Gen SiC MOSFETs. Onboard gate driver and peripheral circuits reduce the number of man-hours required for design and evaluation.

P04SCT4018KE-EVK-001 (TO-247N)
P05SCT4018KR-EVK-001 (TO-247-4L)

‘ h ©® TO-247-4L and TO-247N can be evaluated
® Operates on a single power supply (+12V)
® Double pulse test up to 250 A
@ Switching operation up to 500 kHz
® Supports various power supply topologies(Buck, Boost, Half-Bridge)
® Built-in adjustable gate drive isolated power supply
(positive and negative) (+12V to +25V, -4.5V to -2V)
@ Active mirror clamp circuit (driver IC built-in type)

® Gate surge clamp circuit

P05SCT4018KR-EVK-001 Double Pulse Test
(ROHM Solution Simulator)

We have released the double-pulse test simulation environment with the evk
simulation model.

The simulation circuit includes EVK's pattern parasitic inductor and can simulate
the operating waveforms of 4" Gen SiC MOSFETs with high accuracy. Simulation
conditions such as operating voltage, gate drive circuit, and snubber circuit
constants can also be changed. It can be used to reduce man-hours during
evaluation of actual devices and for verification before board prototyping.
*Registration to MyROHM is required to use this service.

} [4* Gen SiC] D-001. PO5SCT4018KR-EVK-001 Double Pulse Test
https://www.rohm.com/login?redirect=/solution-simulator/d-001_p05sct4018kr-evk-001_dpt_hs
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ROHM Solution Simulator

ROHM Solution Simulator is an online simulation tool allowing users to verify
application circuits that include that latest power devices and driver ICs.

1. Enables batch verification of power semiconductors and
ICs using system-level circuits close to the actual application environment
ROHM Solution Simulator makes it possible to easily and accurately verify power semiconductors such as the latest SiC devices and
IGBTs along with driver/power supply ICs and passive components (i.e. shunt resistors) at a circuit scale close to the actual application.
This allows users to perform simulation of characteristics that cannot be seen with the device alone, including peripheral circuits.

2. Achieves simulation that includes thermal analysis

ROHM Solution Simulator can also perform complex verification that includes thermo-metallurgical analysis.

3. Simulation data can be transferred to the user’s own development environment

ROHM Solution Simulator utilizes the PartQuest™ market-prove platform from Siemens EDA, allowing simulation data executed by
the simulator to be incorporated into the customer’s PartQuest environment (workspace).

Using ROHM Solution Simulator

# POINT1

Verify characteristics that
cannot be confirmed by the
datasheet alone

@ Solution Circuit Selection
Select a solution circuit created
by ROHM

Simulation Execution
and Results Monitoring

Freely plot simulation results
at the solution levelv

Device Selection and
Value Changes

# POINT 2 # POINT 3

On the Solution Circuit, change

Simulation results A broad variety of 7 e Covoes andvalues e
that match actual practical circuits
operation allow for a

immediate use

[y r— @ Circuit Copy to External SVC
The simulated circuit can be
copied to the SVC tool provided by

Mentor, enabling simulation on the

user’s own application circuit.

The circuit is also linked to the sample order
page, making it easy to purchase samples

Facilitates implementation, from verification to ordering

*PartQuest™ is a registered trademark of Siemens.

ROHM Motor Bench Test

ROHM conducts motor bench tests to not only measure the dynamic characteristics of the motor, but also to look at the characteristics of the entire
system, driven by the combination of gate drivers and power devices that power the motor. A dedicated PC allows us to freely set the sequence of
torque and rotational speed of the load motor and combine gate drivers and power devices with the test motor to analyze various characteristics

and optimize the drive components.
ROHM Motor Test Configuration Diagram

Operation Water

Controller Commercial Storage Tank
Monitors Fe Power Source
A il 3-Phase 200VAC
Regenerative
Sensor Amp Converter
RPM Command
gﬁm' gﬂgﬂﬁl Toe Commend ~ Servo Amp
Regulated
DC Power Test Torque Load
Supply Motor Meter Motor Chiler

(Cooling water circulator)
Inverter Circuit

Current Sensor Current Sensor

Voltage/Current Sensor
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Resistors for Current Detection

Ideal for current detection in large current sets

I Shunt Resistors

Features that include high rated power along with ultra-low resistance make them ideal for current detection in high power applications.
Superior TCR characteristics are achieved even in the low resistance region by adopting a high performance alloy for the metallic resistive element

M Ultra-Low Ohmic Metal Plate/
High Power Type

(PSR series)
® High power: 3W to 15W class
® Ultra-low resistances from 0.1mQ
® Adopts a convex shape
® Utilizes a special alloy for low TCR

Il Low Ohmic Metal Plate/
High Power Type
(GMR series)

© High power up to 10W

© Utilizes a special alloy for low TCR

© Proprietary new structure provides superior heat
dissipation and temperature cycling strength

M Ultra-Low Ohmic Metal Plate Type
(PMR series)

® High power up to 3W

® Broad size lineup

® Utilizes ROHM'’s original trimless design

M Low Ohmic Thick Film/
Wide Terminal Type

(LTR/LHR series)

Precision welding technology and
high performance alloys ensure high power

Resistive Alloy
(Ni-Cr/Cu-Mn-based high performance alloy)

/
R

Electrode (Cu) Precision Welded Electrode (Cu)
Sections

Competitor (10mQ)
Surface Temperature
Comparison

+140°C

Excellent temperature coefficient of resistance
- even in the ultra-low resistance region

250
200
150
100
50 [= . - = ©
0
-50
-100
2 150
-200
-250

[+20°C~+125°C]|

o Ave
— Max
- Min

Temperature Coefficient of
Resistance (ppm/°C)

v [ vom | oom

PSR400

v [ oo | 2om

PSR500

GMR100/10mQ

+107°C

Trimless structure improves current detection accuracy

Conventional Structure (Laser Trimming)
‘Voltage

Current 5 difficult

Superior Heat Dissipation Characteristics

MCR100 100mQ x 2pcs
(6432 size Standard Product)
Short Terminal type

Surface
temperature rise
reduced by

approx. 17.1°C

Large inductance
make high accuracy
current detection

LTR100L 51mQ x 1pc
(3264 size Standard Product)
Wide Terminal type

PMR series (Trimless)

‘Voltage

Low inductance
component derating
detection error with
» high accuracy

Current

Lower Temperature Coefficient of Resistance

*Comparison at 47mQ

Achieves a
TCR=100ppm/°C

TCR (ppm/C)

C | _55C X
MCR18 LTR18 LHR18

147.8°C at 4W 130.7°C at 4W
i
Shunt Resistor =] Mehl High
Ohmic {*Plate § Power
Product Map 10
i
7 B Plate § Power
PSR series P |
7 | S R =2 JRE S CTC
0:1m0 to 3m0 GMR |
% ¢ o |
H A g
£ — T
3 \
g 4
o
. |
e
2 e LI LTR/LHR series | 0 de
1 PML ¢ |G
0.5 RA ¥ -
02 MR UCR series 2. o
0 o1 03 o5 1 2 3 10 50 100 220 500 1,000

Resistance (mQ)
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Shunt Resistors

gh Powe etal Plate Re 0 a-Low O PSR serie
Part No. Size Code Rated Power F C i Resistance Operating Temp. Automotive Grade
" mm(inch) (Rated Terminal Temp.) of (ppm/°C) (mQ) (C) (AEC-Q200)
0 to +150 0.3
8W (75°C), 4W (140°C) 0to+115 0.5
PSR100 5435 F (+1%) 0to +100 1.0 YES
6W (75°C), 4W (140°C) 0 to +50 2.0
4W (75°C), 3W (140°C) 0to +50 7 3o
12W (75°C), 5W (130°C) 125250 0.2
10W (75°C), 5W (130°C) 0to +100 7 o3
10W (75°C), 5W (130°C) 0to +100 0.5
10x5.2
F (1%
PSR400 (3921) 8W (75C), 5W (130°C) (&1%) 0to +75 1.0 65 104175 YES
6W (75°C), 4W (115°C) 0to +75 27 2.0
5W (70°C), 3W (115°C) 0to+75 3.0
15W (75°C), 10W (120°C) 200+50 0.1
15W (75°C), 10W (120°C) 0to +100 =7 o2
10W (75°C), 7W (120°C) 0to +100 =7 o3
PSR500 1(%373-17)5 10W (75°C), 7W (120°C) F (1%) 0to +100 =7 o4 YES
10W (75°C), 7W (120°C) 0to +100 0.5
10W (75°C), 6W (120°C) 0to +75 1.0
7W (70°C), 4W (115°C) 0to+75 2.0
*(+20°C to +175T)
gh Powe etal Plate Re o R serie
Size Code Rated Power Coeffici " Operating Temp. Automotive Grade
Part No. { (Rated Terminal Temp.) of (ppm/C) ’ L=nds (C) (AEC-Q200)
o 0to +25 5mQ
5025 4W (90°C), o
GMR50 : F (1% YES
@ (2010) 3W (110°C) (1%) +25 10mQ to 220mQ (E24 series)*?
o 0to+25 5mQ
6432 7W (70°C), o
GMR100 vy F (1% -65to +175 YES
w (2512) 5W (110°C) (1%) %20 10mQ to 220mQ (E24 series)*?
7142 10W (70°C), Oto +25 SmQ
GMR320 ® F (1% YES
w (2817) 7W (110°C) (1%) +25 10mQ to 100mQ (E24 series)*?
*1 (+20°C to +60°C) *2 The development schedule may vary depending on the resistance value. Please inquire.
gh Powe etal Plate Re 0 a-Low O PMR serie
Part No Size Code Rated Power Coeffici Resistance Operating Temp. Automotive Grade
. (Rated Ambient Temp. 70°C) of C) (mQ) (C) (AEC-Q200)
PMRO1 1005 (0402) 0.2W J (£5%) 0 to 200 10 YES
J (x5%)
PMRO03 1608 (0603) 0.25W F (x1%) 0to 150 10 YES
PMR10 2012 (0805) 0.5W g gf?‘;% +150 3,4,5,6,7,8,9,10 YES
J (£5%)
1w 100 3,4,5,6,7,8,9,10 YES
PMR18 3216 (1206) F (e106) + 5510 4155
J (£5%)
PMR25 3225 (1210) 1w F 1o +100 2,3,4,5 YES
PMR50 5025 (2010) 1w H fff% +100 3,4,5,6,7,8,9,10 YES
J (5% =150
PMR100 6432 (2512) 2w (=5%) 3,4,5,6,7,8,9,10 YES
F (1%) +100
gher Rated Power P erie
Part No. Size Code Rated Power Coefficie Resistance Operating Temp. Automotive Grade
g (Rated Ambient Temp. 130°C) of C) (mQ) (C) (AEC-Q200)
o
PMR10 2012 (0805) 1w H f‘;m; +100 2 YES
J(5%) -65to +155
PMR18 3216 (1206) 1.5W* F et ‘,/Z) +100 1,2 YES
PMR25 3225 (1210) 2w+ H E‘ff://z} +75 1 YES
o
PMR50 5025 (2010) 2w+ H f:?é;; 75 1,2 65 to +155 YES
Y =1
PMR100 | 6432 (2512) 3w J (5%) =150 1,2 YES
F (x1%) =75
“Guaranteed via terminal temperature derating
gh Powe Re 0 de Te al type- Lo R R serie de Te al type R Low O erie
Size Code Rated Power C i 0 Operating Temp. Automotive Grade
Part No. (Rated Terminal Temp 70°C) of ) [ e (R (C) (AEC-Q200)
" -
LHR18 pe 1250 o (=9%) 019106 33mo 10 270m0 (E24 seriey) | 55104155 YES
F (x1%) Oto 75 300mQ to 1Q (E24 series)
J (£5%) ]
LTR10 0.5W =150 47mQ to 9.1Q (E24 series) YES
F (x1%)
(2,233, J (+5%) 0t0 150 33mQ to 91mQ (E24 series)
S LTR10L Se1W* F (+1%) 0to 100 100mQ to 910mQ (E24 series) YES
D (x0.5%) 0to 100 100mQ to 910mQ (E24 series)
o 0 to 300 10mQ to 18mQ (E24 series)
LTR18 1632 1w J (£5%) 0 to 200 20mQ to 47mQ (E24 series; -55to +155 YES
(0612) Fe1.5W* F (£1%) 0to 150 51mQ to 470mQ (E24 series)
=170, =100 510mQ to 1Q (E24 series)
J (£5%) 0 to 300 10mQ to 18mQ (E24 series&
LTR50 2550 2w 0 to 200 20mQ to 47mQ (E24 series) YES
(1020) F (1%) 0to 150 51mQ to 91mQ (E24 series)
- =100 100mQ to 910mQ (E24 series)
J (5%) +200 100mQ to 910mQ (E24 series)
LTR100 2W < YES
0to 150 100mQ to 180mQ (E24 series)
(?ggg) F(=1%) 0t0 100 200mQ to 910mQ ((524 series))
AW J (£5%) 0 to 300 10mQ to 18mQ (E24 series)
LTR100L (110°C) 0 to 200 20mQ to 47mQ (E24 series; -65 to +155 YES
F (+1%) 0 to 150 51mQ to 91mQ (E24 series,

Ye: Under Development *Guaranteed via terminal temperature derating

PSR series
PSR100
PSR400
PSR500
GMR series
GMR50
GMR100
GMR320
PMR series
-
PMR0O1 PMRO03 PMR10

PMR18 PMR25
PMR50 PMR100
LHR series/

LTR Low Ohmic series

-
LHR18 LTR10
\/
RS LTR50
LTR100
LTR100L
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In-house manufactured dies
and lead frames

State-of-the-art package

ROHM provides the latest
assembling technologies
such as CSP, BGA, COF and
stacked package

To enhance quality,
ROHM manufactures
dies to punch lead

frames and molding dies |
within the company

Stringent material requirements

Complete wafer

___” production, from

Z  silicon ingot pulling

Silicon ore

YAV [ [/

Photo Mask

Low inductance modules A
AN

A low inductance modules utilizing

’ﬂ SiC’s high-speed characteristics »
» was developed I

In-house production

equipment

High quality, high volume,

In-house manufactured
photomask

Pursuing high quality through
consistent quality control
from IC chip design layout to

photo mask production
/] L] 7T

and stable manufacturing are
guaranteed utilizing in-house
production equipment

SiC processes

High quality lines integrating
SiC’s unique processes are
utilized

SiCrystal I

A ROHM Group Company

SiCrystal is a German SiC single

VA

crystal wafer manufacturer who
joined the ROHM Group in 2009.

/[

\

\
\
\

RERRN




became a member of the ROHM Group in 2009.

SiCrystal AG, the largest SiC monocrystal wafer manufacturer in Europe,
SiCrystal was established in 1997 in Germany based on a SiC }

Nirnberg
monocrystal growth technology development project launched in 1994.

Mass production and supply of SiC wafers began in 2001.

In 2012, SiCrystal relocated to a new plant in Nuremberg to increase production capacity.
With the corporate philosophy "Stable Quality", SiCrystal has adopted

an integrated wafer production system from raw SiC material to crystal growth,

wafer processing, and inspection, and in 1999 was granted ISO 9001 certification.

[ Manufactured Product : SiC Wafers

100mm
@ (4inch)

—_— ||
—— Acquired ISO 9001 Certication

———— [l SiC Wafer Process Flow

——— State-of-the-art Crystal Growth Technology
SiC boules are produced through a crystal growth process utilizing a modified Rayleigh method that
sublimates SiC powder at high temperatures and crystallizes it into a low-temperature seed crystal.
Whereas conventional silicon ingots are liquid phase growth crystals created from melt, the sublimation method
involves a slower growth rate which may result in crystal defects, so delicate technology is required for crystal control.
At SiCrystal, advanced crystal technology is achieved by leveraging numerical analysis.

—_— Thermal
e SRS RorSIC For St

Seed L Temperature range Temperature range

— — 2,000 to 2,500°C 1,415 to 1,450°C
Principle Principle

T T - Sublimation growth by evaporation Liquid phase growth by

s‘,sl:?ce of SiC powder and subsequent solidification of the melt on the
] ° atomic layer growth on the seed seed crystal. The method has a

{ crystal. Process control is more comparatively high growth rate.
Water-Cooled complex and growth rate is slower

| tion-Coil  Crucibl -
(e Qe than liquid phase growth.

B8 W B ~
=~

=

As-grown Crystal Diameter Grinding Flat Grinding Wire-Sawing Edge Grinding/ SiC Wafer
Polishing/Cleaning

\

NN NN AN




Honda R&D Co., Ltd. and ROHM tested
prototype SiC power modules for hybrid|
m

ROHM tested prototype high temperature]
operation power modules that utilize SiC elements] 0
and introduced a demo capable of operation atf

Max Temp = 250.5(]

80% Duty Cycle

20% Duty Cycle




stablished an integrated SiC device

first SiC power modules contd
trench MOSFETs and SBDs that can
be integrated into motors

(Oct. 2010)

Began mass production of

SiC MOSFETs
(Dec. 2010)




ROHM Group Locations (Japan)

® Sales Offices

Kyoto Nagoya Takasaki
Tokyo Matsumoto  Utsunomiya
Yokohama  Sendai

© Manufacturing Facilities

ROHM Co., Ltd.

ROHM Hamamatsu Co., Ltd.
ROHM Wako Co., Ltd.

ROHM Apollo Co., Ltd.

ROHM Mechatech Co., Ltd.
LAPIS Semiconductor Co., Ltd.

® Sales Offices

© Manufacturing Facilities
© R&D Centers

© Distribution Centers

ROHM Logistec Co., Ltd.
(Okayama)

ROHM Wako Co., Ltd.
(Okayama)

ROHM Apollo Co., Ltd.
(Fukuoka)

LAPIS Semiconductor Co., Ltd. J
(Miyazaki)

(Headquerters)

© R&D Centers
Kyoto Technology Center (Head Office)
Kyoto Technology Center (Kyoto Ekimae)

Yokohama Technology Center
LAPIS Technology Co., Ltd.

© Distribution Centers

ROHM Logistec Co., Ltd.

ROHM Mechatech Co., Ltd.

(Kyoto)
ROHM (Headquarters) @ —— LAPIS Semiconductor Co., Ltd.
Kyoto .4\ (Miyagi)
Takasaki Sendai
Matsumoto / endai

T @ Utsunomiya

® ()
' e o
/ ‘ [ ] -\¥ Tokyo
ROHM Nagoya LAPIS Semiconductor Co., Ltd. (Headquarters)

LAPIS Technology (Kanagawa)
ROHM Hamamatsu Co., Ltd.

(Shizuoka)
LAPIS Semiconductor Ce., Lid.
(Vityegf)
LARIS Ce, Lid.
Koo Technolegy Cenfier Yokohame Technology Center (Mtyazetd)
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ROHM Group Locations (Global)

® Sales Offices

ASIA ROHM Semiconductor Korea Corporation
ROHM Semiconductor (Beijing) Co., Ltd.
ROHM Semiconductor (Shanghai) Co., Ltd.
ROHM Semiconductor (Shenzhen) Co., Ltd.
ROHM Semiconductor Hong Kong Co., Ltd.
ROHM Semiconductor Taiwan Co., Ltd.
ROHM Semiconductor Singapore Pte. Ltd.
ROHM Semiconductor Philippines Corporation
ROHM Semiconductor (Thailand) Co., Ltd.
ROHM Semiconductor Malaysia Sdn. Bhd.
ROHM Semiconductor India Pvt. Ltd.

AMERICA  ROHM Semiconductor U.S.A., LLC

EUROPE ROHM Semiconductor GmbH

@ Manufacturing Facilities

ASIA ROHM Korea Corporation
ROHM Electronics Philippines, Inc.
ROHM Integrated Systems (Thailand) Co., Ltd.
ROHM Semiconductor (China) Co., Ltd.
ROHM Electronics Dalian Co., Ltd.
ROHM-Wako Electronics (Malaysia) Sdn. Bhd.
ROHM Mechatech Philippines, Inc.
ROHM Mechatech (Thailand) Co., Ltd.
AMERICA  Kionix, Inc.
EUROPE SiCrystal GmbH

© Finland

¢ Germany
\— SiCrystal . Be'J'"Q (]
ROHM Semiconductor (China) & @,

ROHM Integrated Systems (Thailand) N

0
ROHM Mechatech (Thailand) . Shenzhen— &

India ¢

ROHM-Wako Electronics (Malaysia) /.

S

Malaysia
Singapore

— ROHM Electronics Dalian

X LN
Thailand HongKongg =
:' [N Taiwan
@ \ Philippines

© R&D Centers

ASIA Korea Technical Center

Beijing Technical Center

Shanghai Technical Center

Shenzhen Technical Center

Taiwan Technical Center

India Technical Center/India Design Center
AMERICA  Americas Technical Center
EUROPE Europe Technical Center

Finland Software Development Center

® QA Centers

ASIA Korea QA Center
Shanghai QA Center
Shenzhen QA Center
Taiwan QA Center
Thailand QA Center

AMERICA  Americas QA Center

EUROPE Europe QA Center

® Sales Offices

@ Manufacturing Facilities
© R&D Centers

® QA Centers

Detroit @ ® Kionix
USA. @
Korea Santa Clara

Shanghai

ROHM Electronics Philippines
ROHM Mechatech Philippines
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1) The information contained in this document is current as of June 1st, 2022.

2) The information contained herein is subject to change without notice. Before you use our Products, please contact our sales representative (as listed below) and verify the latest specifications.

3) Although ROHM is continuously working to improve product reliability and quality, semiconductors can break down and malfunction due to various factors. Therefore, in order to prevent personal injury or fire arising from failure,
please take safety measures such as complying with the derating characteristics, implementing redundant and fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no responsibility for any
damages arising out of the use of our Products beyond the rating specified by ROHM.

4) Examples of application circuits, circuit constants and any other information contained herein are provided only to illustrate the standard usage and operations of the Products.The peripheral conditions must be taken into account
when designing circuits for mass production.

5) The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly, any license to use or exercise
intellectual property or other rights held by ROHM or any other parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of such technical information.

6) The Products are intended for use in general electronic equipment (i.e. AV/OA devices, communication, consumer systems, gaming/entertainment sets) as well as the applications indicated in this document.

7) The Products specified in this document are not designed to be radiation tolerant.

8) For use of our Products in applications requiring a high degree of reliability (as exemplified below), please contact and consult with a ROHM representative: transportation equipment (i.e. cars, ships, trains), primary communication
equipment, traffic lights, fire/crime prevention, safety equipment, medical systems, servers, solar cells, and power transmission systems.

9) Do not use our Products in applications requiring extremely high reliability, such as aerospace equipment, nuclear power control systems, and submarine repeaters.

10) ROHM shall have no responsibility for any damages or injury arising from non-compliance with the recommended usage conditions and specifications contained herein.

11) ROHM has used reasonable care to ensure the accuracy of the information contained in this document. However, ROHM does not warrant that such information is error-free and ROHM shall have no responsibility for any damages
arising from any inaccuracy or misprint of such information.

12) Please use the Products in accordance with any applicable environmental laws and regulations, such as the RoHS Directive. For more details, including RoHS compatibility, please contact a ROHM sales office as listed below.
ROHM shall have no responsibility for any damages or losses resulting non-compliance with any applicable laws or regulations.

13) When providing our Products and technologies contained in this document to other countries, you must abide by the procedures and provisions stipulated in all applicable export laws and regulations, including without limitation the
US Export Administration Regulations and the Foreign Exchange and Foreign Trade Act.

14) This document, in part or in whole, may not be reprinted or reproduced without prior consent of ROHM.

. R2051A
ROHM Sales Offices Contact us for further information about the products.

Santa Clara  +1-408-720-1900
Boston +1-781-565-1138
Detroit +1-248-348-9920
San Diego  +1-858-625-3600
Mexico +52-33-3123-2001
Germany +49-2154-921-0
Stuttgart +49-711-7272370
Nuremberg +49-911-810452-26
France +33 (0) 1 40 60 87 30
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United Kingdom ~ +44-1-908-272400
Finland +358-400-726 124

Spain +34-9375-24320
Hungary +36-1-950-5859
Italy +39-039-5783432
Seoul +82-2-8182-700

Beijing  +86-10-8525-2483
Shanghai  +86-21-6072-8612
Shenzhen +86-755-8307-3008

Hong Kong  +852-2740-6262
Taiwan +886-2-2500-6956
Singapore +65-6436-5100
Philippines +63-2-8807-6872
Thailand +66-2-254-4890
Malaysia +60-3-7931-8155
India +91-80-4125-0811
Kyoto +81-75-365-1077
Yokohama +81-45-476-2121

© 2022 ROHM Co., Ltd.
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21 Saiin Mizosaki-cho, Ukyo-ku,
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