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Low-Voltage Power MOSFET Technologies for Next-Generation Large-Capacity Communication Systems
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Commercial operation of fifth-generation (5G) mobile communications commenced in Japan in March 2020 in response to the increasing volume
of contents requiring large-capacity and high-speed communication capability such as video streaming services. As increased data traffic volumes
lead to a dramatic increase in the power consumption of base stations for mobile communications, it has become necessary to further improve the
efficiency of power supply units in these base stations. Highly efficient low-voltage power devices with a drain-source voltage of 80 V or 150 V are
required not only for AC-DC converters to convert the AC voltage fed from a commercial power supply into the -48 V DC reference potential used in
base stations but also for DC-DC converters to convert the -48 V DC into the various voltages necessary for high-frequency amplifiers and system
controllers.

Toshiba Electronic Devices & Storage Corporation has developed 80 V power metal-oxide-semiconductor field-effect transistor (MOSFET) prod-
ucts featuring superior on-resistance, gate charge, and reverse recovery charge characteristics by utilizing its proprietary U-MOS X-H process. We

are also developing 150 V power MOSFET products based on the same device structure.
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Configuration of power supply for 5G radio unit (RU)
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Examples of typical AC-DC converter topologies
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Examples of typical first-stage DC-DC converter topologies
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Comparison of structure and on-resistance characteristics of 80 V
MOSFETSs fabricated using previous and new processes
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g

M

2

&K

B

B 935 —— U-MOS X-H(TPH2R408QM)
== = fh i RERR

93.0 ‘ ! ‘
10 15 20 25

HHEF(A)

7. 80 VI E MOSFET DEHZEHh=R

U-MOS X-H (TPH2R408QM) 1, fh#l:6E kit UCm%s DL Lo Mg
T, E— I HE)TRIZ94.83 % EiEK L7,
Power conversion efficiency of 80 V MOSFETs

®ZLEa— Vol 75 No. 6 (2020 118)



HEOZH N EZRE8ICRT, mifED7oiiE, FU7H
J& (n) Z2ELL, ZRICEDETHL Uy F2ELLELTUISR
5w, —J7, KR, EFEHTLHRA VML, wrEyF%
WSNELL, vV T ARG (= bL v F RS Ly
F) 2 KELTBETHBY, 20D, T ADHEHE
Beffid, 80 Vit E MOSFET IZ A THr 7= e Beffi s s BE &
%5, —HELT, BT AXRZMED M v FHARZGIH T
DIy F U IEAR, PLYFIERNIELTES2ED Ak
Wi E TR S A2 AL, ey FIEA SIS
LETHER,ZFEBLTL,

®9!3, 150 Vit EU-MOS X-HoDR,, 1E:tE%, f/EkoD
U-MOS VII-H & L7z b D Tdh 5, BHBOREE R#E{IC

X, ME U-MOS X-H 80 V U-MOS X-H 150 V
wILEYF MLV FiE J=R
_— .. = % =
10
Bk
w
RFEE A
1= j \ D
RYZINE ()
EiR(n") RL1> RUZ KB (n)
“— 9 RLA:
Fripgis | AU =
Ly F* 1 1.8
N%a 1 2.1
Ny FFRS* 1 1.9
FPiGIFIRE 1 2.1

*U-MOS X-H 80 VO fE=1&LTHIBE

8. 80 VIHEL 150 Vit ED MOSFET #8iEDELH

CIEYFITHAR, FLYFDIFLESRREL,

7 ARZ MHc iz 5T %,
Comparison of cell dimensions of 80 Vand 150 V MOSFETs

P F B Si AT 0

10
VGS= 1 O \Y
08
0.6 |- 0.56
*e
o< Ra
04
02
Rsuo
0
U-MOS ViIl-H U-MOS X-H
150 V 150 V
AR, TE

*U-MOS VII-H 150 VO fEZE1& L THRIRE

B9. 150 Vi MOSFET @ Ron 45D LEEL
RaDRIEZEHI LD, [HEREHELLT, Ron% 56 % IS TE 2 FLiA

ATH %,

Comparison of on-resistance characteristics of 150 V MOSFETs
fabricated using previous and new processes
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