Increasing power density with small molded
modules in medium power applications
Dr. Christian Felgemacher

Director Application Engineering
ROHM Semiconductor GmbH
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Gen 4 SiC MOSFETs / Package vs. Power Range
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4th Generation SiC MOSFETs

Reduced Rpg A allows for:

Smaller chips
Similar Rpg(on) @ 25°C
Lower switching loss

Same size chip:
Lower Rpg(on) @ 25°C

Select suitable chip selection
for application needs

Less than 10%
conduction loss
change between

Vesion = +15/+18 V

Because of high V,,/
favourable Cs/Cqp
risk of PTO is low

No negative rail
needed in GD unit

Reduced BOM cost

ROHIM

SEMICONDUCTOR

Short circuit withstand Technology for three
capability ensured even voltage classes:
with reduced Rpgon A 750V, 1200V, 2000V

Extensive testing Wide offer of
overage with successful 9Iewces from. bare
qualifications for xEV die to many discrete

powertrain packages and
modules.

))) Wide choice of performant and reliable devices available for many applications ! l‘
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ROHIM

SiC Power Packages (750 / 1200V)

Our new 2-in-1 DOT-247 module fits the power

Single Switch Module range between discretes and larger modules.
& BSTB 2-in-1 Molded Modules
Under development ™
T ERC[Z)(SLVE paCK 2-in1- case type
‘ " nee ’ E type / G type
" Since 2012
4'\1/16d|n|1 Molded 2 in-1 Molded Modules > 400 A
odules *%
HSDIP20 \ DOT-247
J From 2025
~30..90A ~100 .. 250 A ~200..600A
50A 100 A 200 A 300 A 400 A 500 A 600 A
Rated
Current

OBC/DCDC DC charger Server PSU YEV PV (central)
traction inverter / power conversion

© 2025 ROHM Semiconductor GmbH **The official package name of the product is DOT-247-7L *TRCDRIVE pack™ is a trademark or registered trademark of ROHM Co., Ltd. 03/12/2025 4
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Key benefit of DOT-247: Higher power density

Package level features supporting increased power density Significant power density improvement

TO-247 yy DOT-247
Optimised lead-frame Available space limits the chip area Frame without mounting hole - more mounting
mounting area area & paralleling is possible TO-247 WDOT-247
Best possible Rpg(,n for a 1200V Best possible Rpg(,n for a 1200V

device appox. 13 mQ device appox. 6 mQ Low

Ros(on)

Approx.

2.3

times!

(Assuming 2chips per arm in DOT-247)

Simple cooling path
comparable to TO-247

Good heat .
dissipation TO-247 x 4pcs 2-in-1x1pcs

Stray inductance
reduced by
internalising the half-
bridge structure to the

In a half-bridge circuit, DOT-247
delivers the same power using only

package. half the molding volume!
Conditions: Tvj=25 °C, DCtd ot bl DC-

Terminal P to Terminal N TO-247 is assumed to be

(DOT-247) used as a half-bridge (2 pcs)

© 2025 ROHM Semiconductor GmbH 03/12/2025 6



ROHM
Additional benefit: DOT-247 supports two topologies

With same lead frame two topologies can be realised

DOT-247 277 O
30
Pin1oJ ZS
Half-Bridge ' 27 s
OJ% yi DOT-247 can support a wide
O variety of topologies!
2 —
30 Cu-Clip technology to
, 3 support high power cycling
. 4 R S requirements
Common-Source . > E%
. ' PinTO—‘ SZ
(-5) —_—

Note: Layouts shown for illustration only. Actual products may have different layouts
© 2025 ROHM Semiconductor GmbH 03/12/2025 7



ROHIM

Mounting method: Off the shelf leaf spring
Evaluations show that mounting with a standard leaf spring results in good thermal performance
A o thod with leaf sori Comparison of thermal resistance in the case of leaf
SSembly method with 1eat spring spring and metal bar
M6 screw ar
- Side view ® =
PCBboard O 21 Leaf spring 2.5 ot |HEEEE
~ AN 7 ° ®
M3 screw 2
e | . metal bar I"""
g 1.5
. 2 o
Heat dissipation sheet Heatsink O N S I S .
with isolation function é ! i ¥
. i Center of the package is _ :
TOD VIEW clamped with 1 leaf spring. oo Leaf Spring
3 0

0 100 200 300 400 500 600 700
Mounting torque of SUS bar cN * m

- Measurement setup condition \ bx
Leaf spring : Fischer Elektronik THFM1 |
Mounting torque of leaf spring : M3, 60cN = m

© 2025 ROHM SemiondudoerbH —— Heat dissipation sheet : Denka BFG20A (5 W/mK, 0.2 mm)
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ROHM
DOT-247 target applications

Automotive xXEV applications Industrial applications

® UPS/ESS
® PV Inverter
® Battery switch in xEV ® FA
® On Board Charger (OBC) ® EV Charger Station
® DC Fast Charging Station ® Server/Telecom PSU
® SSCB

© 2025 ROHM Semiconductor GmbH 03/12/2025 10



ROHIM

EV Charging Station / Fuel Cell Vehicle (FCV)

EV Charging Station Battery Switch / SSCB

— Power stage unit Common source type is applicable as battery switch in xEV and
3phase Em | | [AC T—°¢ | Em Charger a possible building block for solid state circuit breaker
170- 480V filter T filter Cable (DC)
50 / 60Hz DC DC ex) IEC 62196-3
| Ac-DC M ” w |
£ & &l L ° = DOT 247 modules support “‘-Hﬂu f‘»\._y\" "'“H "Hfo
d—ai| oL topologies common to
IE‘_LE[ power modules in DC By R
TJ % chargers Batter =
A ZS&KM ) = Simpler design than using Y -4 é
ol many discretes, more cost o [
3-phase 3-level PFC effective than some module -
solutions. [ r_:ﬂ
| DC-DC
N _
| 0 | mz Example: 750V 6.5 mohm 4pcs in parallel for
LLC Converter Dual Active 300 .. 330 A battery relay

Bridge (DAB) Converter
© 2025 ROHM Semiconductor GmbH 03/12/2025 11



ROHIM

3phase Full Bridge PFC for OBC or other AC/DC systems

Example : 11kW-3 phase Full Bridge PFC  V,,; = 800V

TO-2471200V 20mQ x 6pcs DOT-247 1200V 18mohm x 3pcs

acaoov 98 _IE | H ' H
E%::: 800V
i NNN
Power density
improvement

Id recommend 3 phase Full bridge PFC
(each phase) BOM

(TO-2471200V 20mQ x 1para)x2pcs/each phase 6pcs
11 kW  |d=~54A )
11 KW / DOT-247 1200V 18mQ/each phase 3pcs Example for replacement
800V (TO-2471200V 19mQ x 2para)x2pcs/each phase 12pcs T, | 1OM T0-247 to DOT-247
22 kW  |d=~108A
DOT-247 1200V 9mQ/each phase 3pcs

1200V 9 / 18mohm DOT-247 is better choice for >= 11kW 3phase Full Bridge PFC

© 2025 ROHM Semiconductor GmbH 03/12/2025 12



ROHM
DOT-247: Ideally suited to realise T-Type NPC

| Application using T-type NPC Topology

Common source
type

Half-bridge
type
« UPS/ESS
* PV Inverter
o * FA
« EV Charger Station
1 « Server / Telecom PSU
== Jﬁ%
o .
Common source J'ijf J,‘ij‘ Half-bridge
= [l st ‘ = | Benefits of DOT-247
-1
'ﬁ__ﬂ 'IET °Ie + Building blocks readily available
T T i JE} Jl—} » Low Rpg(on COMponents enable design without paralleling
Jﬁ} » Expecting significant volume savings over traditional discrete
5 solution

= Easy T-type NPC configuration thanks to the common-source topology.
* Mid-power converters can be realized thanks to lower Rpg and Ry, ..

© 2025 ROHM Semiconductor GmbH 03/12/2025 13



Product Lineup and Development Schedule
(4" Gen SiC MOSFET)

Absolute Maximum Ratings (Tj= 25°C)

ROHIM

SEMICONDUCTOR

e Package AEC-Q101
Vpss Rbs(on) I Circuit Diagram [mm] Qualified*™* SPICE Model
N [mQ] [Al

Y¢  SCZ4018KTAHR 18 76 3 YES After 2025/10

Y¢  SCZ4009KTAHR 1200 9 149 N YES After 2025/10
L2727 SCZ4011KTA 11 106 e — YES
IZT7 SCZ4006KTA 6 209 ’ — YES

Y¢ SCZ4013DTAHR 13 96 ro YES After 2025/10

Y¢ SCZ4007DTAHR e 6.5 187 . YES After 2025/10
LZY7 SCZ4008DTA 8 134 h — YES
27 SCZ4004DTA 4 251 Half bridge — YES

Y¢ SCZ4018KTBHR 18 76 ) l \ ] YES After 2025/10

Y¢  SCZ4009KTBHR 1200 9 149 B ‘ ( ( } J' YES After 2025/10
L7 SCZ4011KTB 11 106 Pinto— J — YES
ZT7 SCZ4006KTB 6 209 R oI — YES

Y SCZ4013DTBHR 13 96 S S YES After 2025/10

Y¢  SCZ4007DTBHR e 6.5 187 YES After 2025/10
277 sCz4008DTB 8 134 > — YES
207 SCZ4004DTB 4 251 Common source — YES

wcUnder development

**AEC stands for Automotive Electronics Council, a reliability standard for automotive electronic components established by major automotive manufacturers and US electronic component makers.

AEC-Q101 is a standard that specifically applies to discrete semiconductor products (i.e. transistors, diodes).

© 2025 ROHM Semiconductor GmbH
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https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4011kta-product
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4011kta-product#toolsSubMenu
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4006kta-product
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4006kta-product#toolsSubMenu
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4008dta-product
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4008dta-product
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4004dta-product
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4004dta-product#toolsSubMenu
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4011ktb-product
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4011ktb-product#toolsSubMenu
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4006ktb-product
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4006ktb-product#toolsSubMenu
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4008dtb-product
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4008dtb-product#toolsSubMenu
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4004dtb-product
https://www.rohm.com/products/sic-power-devices/sic-power-module/scz4004dtb-product#toolsSubMenu
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ROHIM

SEMICONDUCTOR

Conclusions

New package: DOT-247-7L

= Closes the gap between high power
modules and discrete devices.

@COSI.C = Flexible to use in both half-bridge
and common-source topology.

» Can drive improvements in power
density for various applications.

W
[}
H

EcoSiC Ready to support you
= Established portfolio of 4t =7 = First devices are available including
Generation SiC MOSFETs 5OT.247 simulation models (PLECS, SPICE).
= Devic technology for = Supporting material expanding
750V, 1200V and 2000V continuously for various products and
= Portfolio of bare die products, applications.
various discrete packages and . ‘ ’ ' ( ’ J = HW suptport(tg\(alli fc1):r D[g)l;l'_rl? .
modules. preparation s for ~
inverter)

» Qurteams are looking forward to
supporting your projects
© 2025 ROHM Semiconductor GmbH 03/12/2025 18



Thank you for your attention!

Dr.-Ing. Christian Felgemacher
Director Application Engineering
christian.felgemacher@de.rohmeurope.com
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