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Trends in Discrete Semiconductor Technologies and Future Outlook
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Discrete semiconductors, which are considered to be typical commodity products, are used in various fields including consumer electronics, mobile
devices, information technology equipment, automobiles, industrial equipment, energy utilities, and so on.

Toshiba has been developing discrete semiconductor products focusing on four categories: power devices, small signal devices, standard losgic,
and optoelectronic devices.  To meet customers' needs, we are continuing our efforts to supply the most advanced products applying state-of-the-art

technologies.

Climate change has become a global issue in recent years, and we have also been promoting both the improvement of discrete semiconductor
manufacturing processes and the development of new energy-saving products for the reduction of carbon dioxide (CO,) emissions. We have
been providing a range of discrete semiconductor solutions to users through innovative products and services as a global leader in the discrete

semiconductor industry.
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Current and future trends in performance
improvement of 600 V metal-oxide semiconduc-
tor field-effect transistors (MOSFETS)
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Dependence of power device on-resistance on
voltage rating




L—7OFENET 1+ A7) — bHEHF

MOSKZ VP RABDY A XZA/KICHE
N, BERICEES/KICHNTDE, A
1Y F e ERERICUIRENLT D E
WDOLtBlfE/NAlZi E/RIBE L, FEHK
IR A LT E /2. L
EREQOR LEVOEENLRBERZLES
TOTREMNDRIPAET ERERKIE
12~ 18DAZEICEREN 2MEICRBE
WOBFRRL—T7DEADPRABICDEY
RSN TZ /=,

=B, TAARTU—bHRFIE, b2
AARNGEAF — NEAEDER KRR D
T, WHEEMICL - TEREBLDES
REEZNGEREZZFRI &R} B0, LY
L, XBRERI/NT—rIU I ARITM
WARRNZY AR EMFERLIEEDEH
REDOT, Wiid I BEOH LZE
CAVEROBEREE, T4ATU—RF

WEOMER EICES TSR, £ #
MIEBERRBOB LEBE5TOT,
RATMENT Y I RARBRED MRS
BEELTUS.

®iE, LSITOMIHkET4 AT~
NEFOMIHEOERHEB EBRIIC
RLELDTHZ" . TAAY—NRFT
b, LSIDSHMEBNTHIBILEITZIRY
RATEEZEDDDS.

LAL, TARAZU—PRFTRBEE
EDRR (RE) £RAZLEVERERED
FIOUMBERETHIEHSBAEHE
DT, BECHEHENEBRTHIERT
L. £oT, HMILIC KB MHaEdER
BEEEOBVRTFIFELICRRIGELT
LES, hEMERFOELTIE, BFIcTE
E<HED ML F ICE o - MR I
RRIGELTHY, SIEEDEAP WBG

10 -

NI HE (um)

XEUROADYY

0.1 !
1980 1990 2000 2010

FR(E)

MHOBRBRE, MMEIXREDHEMN
BEFDPHAONTVDIOAATHS. S#
&, KWEMEDORE TS, LZVICHHE
LT TIEMREREDS REIC LS RIS
A2TKBHDEFEEN, FHLLEMOD
PHRRERENIRORBONET &
TEEICKZOTKS.

MOSFET (LV-MOS) »™#i i & 51l
YiTd 5. PCRPCRAHES, Bith/ Sy
ZIFODC/DC v —% (EifEHE
IR SR AL Y F T TN, AR
O—RF2Ay FHEA VI TN AD
PRIEEEL I TH Do
7354 A0, K84 »F
7 =N FH R GG ORI Al
HoMF7r = MEEIZLD, K4
EhixEH L7 (BALEEER), ki
X, A IRBUR IR OBURLA T TIEA
+4C, Hlz1¥ /= PCHDC/DCa
IIN=FTIE, "ML Feu—HA FD
MOSFET @& I L) EahEzE
ERTBUENDY, HEDAL Y F
Tk BeNTy—UF B GEGIEL
BRUNE RSV, BV 78— F
DC/DC Iy N—=F OMREALZ L
P TIR%RL, BEGEIC LA HE TS
BOLWVDIBENDD 5,
ZDDEHR AL F U AT S
MOSFET T, F v &P iatic
AA Y Fr 7 RAL T D 725 D Crss
UFEaa) G, o4 7RO
720 Qg (7 — M AJIBA &) I %

EERBEDAATHET R EAT ) LIS
Hbo DC/DCaAN—%i%, Zofaf
HCPUR, 7574y Y ATFLLSI A
B REN) - arAHh, BHEIX
MOSFET D5 R FF ARy 7
EOERBALL R NI RS RVons
EETH 5,

BURIZ AL v F o 7 808 600 kHz
BETHY, 71 A7) —FMOSFET
ZEHLTWRHIRPETH S T4 A
21— R MOSFET ORI AL 1%
WA V505 ADNFLT ORI LD
b7, LDEEETCHEEES
(1MHz VL L) 121, #5480 MOSFET
B—DDNy =TI TV T
FuFEY 2=V (MCM) R, B2k
BBV (3 MHz ) TIEE /Y
oo —1CEMEH T2 L9125,
BTk 2 RS K EMOSFET %
MCM, €Y v 287 —ICOREML
WZHENIL TS,

AN 2T, m AL ER & v
ABESBIE, IARXEBRASEETDH
%o COMTIIHETOMAYRIZLEE
59, TVVNER EDOLATI D&

HALZ G, HEE KRz
NOWAMADBLE R BB L L AN
5o EHEOHMHE RN ESE DD, ik
BUFE OGS, FlEA V505 v AK
W, FEREPURIR R E D8y r— T
W% B3 2 BUHLAD T T\W 5,

IMEBT/INM A

IMEBTFNAADIEHIE, HERER
MFAY4] % EIEFITREL, TVIEFA
9 %, PCHRU'PCREEHEZETA4 %
KE, Wik, MOFEEMTREZDIZN
46 % oTWVWh, TNHOHYT
X SoCEMNFEDEF DRI % il
MTEUENDHL, SNOLOEFIXT
Fa 7 TS TH 72D B TH -7
DELBETHY, LS AT
IS HIET %o TOMER fif Ut
THEOIA vy 72 —AHIME 5
HHELT, B, M, RO
BM2EMHLZINT Y VRATR TN
AR A4 —F, vy 725tk
SNTE7

IMETETNARRAFEDF =058y

BZ L Ea1—Vol.65 No.1 (2010)



r—Y o/ RA LD B E R 412K
25 CHEEMMEIZL/10122>TH
D, ¥HIISHLNELEB DD D
28— DR R INT v T O $E T
DFFE Z RGO TV,

MIED L) —oDF —ZEMikiL T
BB MRS DOBIRTA VICTA
HLINT =R IAVNH ALy FE LT
MOSFETHHWOHNLTWE, 20
MOSFET i&/3y 71) —BREj#%2 T %
7@, KA v HKPTR AR BK B F S AL
T BN EAIED SN T WA,
BAEIZNF ¥ #)VMOSFET T, fiefritt
7ot 2% @ H L T30 VEK TRonA
BETSmOmm?EEH L7z, /2,
L2VOEERBEIER MBS LT
Bo G hD SIRAFICUE D A A HilF
LN, BEHEEDLVEYALLNLVET
FETLEARTH 5o

MOSFE T (sl in T4k % 5@ 3
LIETF I THARD Y 2) v 7 (§ii/h
1b) it izoh, MOSY — O iE
LU (ESD) T EDAK FATRE & 7 -
TWho e LTIZESD I #HIIC S
AF—=FDOYF v TR0 E—
FoTEICEE LT TEADY,
AP EDFREVWTHRESINT VDS,
T2, B A X R 22850
EYEAIER IS o THBY, 001
PEREY 39 b F—NYTHLF—F (SBD)

8 HNIAG
» J=Ka1~7
7 | SMini
7.25m 25FRT
6 ERMFAEIE
s * /10T
o4l -
He 7 W, |\
B, k517
LS A 1_4mm/
NEERBDT=HD ey
L AN % s Tk 0.6 mm?
0 I I

| J
1970 1980 1990 2000 2010

WISRALE ()
S-Mini, USM, SSM, VESM, fSM : BE D/ X —I0F#

H4. SEVEATEER/NNY F— DR
LU R — /NAED 720 D23 or — D Bty
BAZEATHE IR L, 254F [ C I LR IL 1/10 DA
TlZo7z2,

Trends in miniaturization of 3-pin type surface-
mounted device (SMD) packages
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History of reduction of CO. emissions in light-emitting diode (LED) manufacturing processes
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