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150V and 650 V Power MOSFETs with Substantially Improved Reverse Recovery Characteristics
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Data centers and communication base stations have recently become one of the largest consumers of electric power as a result of the ongoing
increases in the volume of data communication and storage capacity. Reduction of the power consumption of power devices in the power supplies
of such facilities is therefore an issue of vital importance in the context of achieving carbon neutrality.

Toshiba Electronic Devices & Storage Corporation is engaged in activities to realize loss reduction in power metal-oxide-semiconductor field-effect
transistor (MOSFET) products. Reduction of the reverse recovery loss is essential in order to reduce the total loss of power MOSFETs. We have now
released a 150 V power MOSFET fabricated using the U-MOSX-H process and a 650 V power MOSFET fabricated using the DTMOSVI process. In
addition to improvements in the conventional methods for achieving smaller on-resistance (R.,) and smaller gate charge, these devices provide a
substantial improvement in reverse recovery characteristics, achieved by the optimization of lifetime control techniques, in order to enhance the
efficiency of power supplies used in data centers and communication base stations.
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VRM:Voltage Regulator Module MCU:Micro Controller Unit
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Examples of configuration of industrial power supplies
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Movement of holes and electrons in body diode of MOSFET
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Relationship between reverse recovery time (t;) and amount of reverse
recovery charge (Q.)
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Intrinsic body diodes in 150 V and 650 V power MOSFETs
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Comparison of t and Qy of conventional and newly developed 150 V power
MOSFETs
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Result of measurement of power conversion efficiency of DC-DC power
supply using newly developed 150 V power MOSFET

I (HIE ST © ~dlpp/dE=100 A/ps) L7z,

521 kW i fg M DC-DCEHIF (A HEIE 1 54V,
HODEH © -54V) @, [AEAERANC 351 2 53R Hl s R
ERT, AT T o 22 @HLbDE, —R
M CRFER b ER A 4 — Rl (54744 L 7 0
L AEM) &, RUCSACHERIE LA, EIZEHL)
Kt HEREFET0.06 ~0.1 % ERIFTHEE
MR LTzo F7o, RARTENIEHZNHEK 4.6 %% ER
L7z

ZnkHiz, U-MOSX-H 150 VIHET 0t 2~DF 47
S A LI T a2 2DMAICE 5T, B Ry KO QK
WEREHELRYS, WES A4 —FownEREowEL,
BB 2R L 72,

4. 650 ViHE MOSFET D ElfE k=

K61z, ko DTMOSVIZ v A8, 4794 L
flfEH 7o 22 BHALZbDLDWIEHE 2R T, kD
DTMOSVIZ Bt A& LI LT, 258965 %, Q.25
88 %6 IR (HIE St © dIpe/dt=—100 A/ps) L7z,

E7122kW AC-DCEIFRD 7L 7V v VR ORI %
ZFEUCSEMAFTHE LI RER T, F4 754 LiilH T
v 2L DL, itk EES A A — FEHIL T,
SR s & #EI T 0.15 % DL kA B L7z,
KT, BRI 92.5 % 2 L7,

20 - — SHATSALEIETOERBD
— A THALEITOER L
=1 O [
ter
O -
<
= 1ofb
20| Q.
30 | | | 1 | |
38.0 38.2 384 386 3838 39.0 39.2
BREE (us)
E B trr (NS) Qr (uC)
SATH1 LEIMTOERBD 15 06
SAT5A LEIETOEREL 330 5.1
(B 65% 88%

6. DTMOS VI 650 VIE/\T—MOSFET DiERMEAREMD t,
EQ DL

HERDDTMOSVIZ B AFEIHEL T, 623965 %, Qu73%988 %1%
L7z,

Comparison of t,r and Q of conventional and newly developed 650 V
power MOSFETs
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Result of measurement of power conversion efficiency of AC-DC
power supply using newly developed 650 V power MOSFET
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