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DD Inverter Technologies Bringing Innovation to Automatic Washing Machines with Quiet Operation
and Evolution of Toshiba Washing Machine Products
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Reduction of operating noise was conventionally an issue in the field of fully automatic washing machines. Accompanying the lifestyle changes
that have taken place in the Japanese market in recent years, the performance and functionality required for washer-dryers has shifted from washing
performance, low vibration and noise, and drying performance to shortening of the washing time while maintaining the primary capabilities of washing,
rinsing, spinning, and drying. Water-saving and power-saving technologies are also essential, reflecting the rising awareness of global environmental issues.

In response to these customer requirements, Toshiba developed and launched Japan's first fully automatic washing machine applying direct-drive
(DD) inverter technology in September 1997. Since that time, we have been further evolving washing machine products through the development of
DD inverter technologies to achieve a balance between high torque and high speed, to improve energy saving, and to attain high power at low cost.
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Outer rotor brushless DC motor
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Torque vs. rotation speed characteristics of AW-B70VP
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Trends in DD inverter motors, products, and performance of automatic washing machines

LEAERBOBERITHICEHRZEH7=5 L7/ DD 1 N—KEME FRHDEL

39




2L, KREZIBOMELSEmTH S, V- 70 MU
F 2L TW-130VBIZERA L, 20054 2% M b L 72 S-DD
=21, U DOWALRIERDT 2T MEADS I T A
BEAIWCETL, a7 MeaRZEEDITE MV 2bE &
1LZFEHL 72

F7o, Wb, BEICT VT TIE, REROTEEEHK
HOENT WD, BHFZD=—XIER 5720, PR 15kg
Voo KA HBEIEEKICD ZOSDDE—F A L7,

3.2 BhaZiohs77747S-DDE—4&

S-DDE—% THEB L@ My y L Elgs sz, TET
i, Bz AEOVSZ DM EASROLNE L) IR oT2,

VI D= R b7, 775747 S-DDE—F %
B%EL, 2011412 IL L 720 7254 7 S-DDE—% T3,
PEVEIEREIZIZ K MV Y TRz Ehn b APV ETLZIET
VeI ERE O L&Y, FABKEERICIE, WoZ)DE
AL & S8 THUL T TREORG R A RIZL, TF
KHEREDIN FEARBEOHIR, KO O MM Z X -7z,

ZDE) BElEE EHTAH720T7 7 747 S-DD E—F T3,
E— Y OB MV PR BB R L, T — 5 DR EY
LB TERE) MV 7 B3 7 TR WK BB & T, KD
W GG DRI % AL S L HAME B LCEM L2
EiE TR E— 2 1k (B5) L3562 8T, WIHE
2 TS LB L 72,

3.3 EOANYG-DDE—%

RO RIS, KR L, B Ak efikEOw-29
D EREDBERIZEY, B—FDERLEBILER SR
b=, AFTVEABAIHEVEROIA VALV ATOYTIA
a7z, AL R MR L Vo2 VA2 DD b, T
wWETB720, ADRAF Y MU BB >TE TV A,

BEFIT7 HROBEEFIT
BADEE \
TISAR ROBEDHEIEL
i)
\ 7154/|~6§E

VA EEEFI—2

EEFI—7
EEFREI—Y (EEF R —%&BELL)
FITINERLEHAER (RIT) EREF RO BT

6. EREHFMHADER — 751 MEAORIZ HEF R SLLT
Wi a—2 R LCHMIIMATEN R T VWEHITTH L LB, BT~
R ZFERIELIE T, milJbE I A MTHEIL,

Configuration of convergent anisotropic ferrite magnet
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Torque vs. rotation speed characteristics and efficiency of ACTIVE S-DD motor
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