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TB9MOO3FG Gate Driver IC with Embedded Microcontroller for Low-Cost Downsized On-Board Electric Motor
Systems
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In line with the global trend toward using electric automobiles as part of carbon neutrality efforts, there is a need for low-cost, downsized on-board
systems using various electric motors. Demand for compact, low-cost motor driver integrated circuits (ICs) as a key device of on-board electric motor
systems has also continued to grow.

The Toshiba Group has developed the TBIMOO03FG, a SmartMCD™ series of integrated motor control driver (MCD) ICs with an embedded micro-
controller, with mass production being handled by Toshiba Electronic Devices & Storage Corporation. The TBOM0OO3FG incorporates hardware for
a single-shunt field-oriented control (FOC) and vector engine (VE) for approximately one-third the cost and area of parts for current detection
compared with conventional ICs for brushless DC motor control.
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Comparison of hardware configuration and features of three-shunt and single-shunt systems
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Comparison of current detection timing of three-shunt and single-
shunt systems
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PMD:Programmable Motor Driver
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Block diagram of FOC without using VE
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#£2. VEHBLHELBZHADMCU DS — M

Number of gates in microcontrollers with and without VE

MCU MCU A (VE72L) | MCU B (VE#D)

=¥

(MCU ADY'— % 1 ELIBADL) ! 0.28

(=22 Ha), YA (SIN)/avA>(COS) EERE,
HBEMH S LI EhTnd, Z207d, VETIZRL,
SW2ffioCa—H—HED7 L IY X LE2HHTLIELH]
HETHY, 2—F—DEU A D THIIHERLTES,

28

4. MBDmEIVETIVDRIZE

MBD %, E¥OREMTIEEL, AIERMASOMKET
TINEAVE2—Y— L THEL, EiEeTvERVTE
MEMREAEEEEITH 2 LT, BJE - et - BEeT AMRE
B R EP TR AR 2% FECH 5, HEH
2, oM, MiZEEESERRE, BUWERBHENCI T AL VIER
THOAADTEFRLL, FRA R EHADIAD->TED,
L% IEMBD RGBS HIC e > T, HEFEFER T,
EFUVT e vialb—ary - @O DTILFEAL Y
vEial—vary AT LELT, MathWorks #2514t 9 %

BZLEa2—Vol. 79 No. 5 (20244%9A)



%% % SPECIAL REPORTS

MATLAB®/Simulink® %37 7 7 7 + 24 4 — F O iz & £
JThs,

FETFNAAKAR =Y (F) 13, TBIMOO3FG ® MBD
FFETFIVERIFEL T 5,

-4 —ZETAECUY AT LD — AR 7 0
L 2 LA DET VDD H2ZRAITRT, HD
IHKYDBFK T TR AELCVEETADILENLNTED,
Z0/HDLBEYVFROEETRISINS, S TEL
KNI %7 A TIEOBIRASBHIEIC 7 > T B SR T
b5,

VZOEMDBRFE TSI, —Bic, BfFEH—-k&

BEEIECTT1—R/I\y 2 (FB)
T30, IROFRNICIRD

HW-SW FB
EHER AN

AR

A H SR
MILSERE
HEEFIL FB
FIUREFI
|

\ SHERp HW-SW
—23—

X4. ECUYRTLORRETOLREFEFRRETIVOEGR
FEARER R E T VIE, ECUBHZE LR O] B C B ERERE O A RERELIC
iz 512, SWoa—FEEIAERC, P0G Em -, BZ TR
R 7D,

Relationship with semiconductor device models and ECU system
development processes
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Outline of TBOMOO3FG simulation model in development
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