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Front-Loading Method for Improving Design Process Capabilities
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With varied and customized needs governing the global market, the expected functions of individual appliances have become diversified, complex,

and changeable.

innovations that realize these high-technology appliances.
Toshiba is promoting the innovation of development processes and its acceleration, adopting “front-loading” and “total optimization” as the mottos.
“Front-loading” refers not only to moving up the schedule or strengthening the upstream processes, but also to obtaining the synersgistic effects
produced when linking heterogeneous work elements in every corner of the manufacturing department together taking the life cycle of products into
consideration, and applying them to the upstream processes of the overall manufacturing as well as to every upstream part of these processes.
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The speeding up of development and reduction of costs are therefore important issues along with acceleration of the technological

DORDII L TR EZ 723N E 74 A
)3T 2720, FEAY— ROl
BB oA, R - T
179 B B IR O Sl Tw
5o T1BFEIAND, B o BHE
B EFTHENT2HRULD IR
3, WM S H L CEIN S H
ERFICNESL IO T A2 ED, &%
Bt BRHEMEICESTIZEID V- E)
HEPOIRN LML oTV 5,

ZDEIIZ, it BT AR
D&KL E 2L Tnb, —D
DM Z T2 7201 2E3 D D5 % 4
YT AHZ SN Y, ZHEFRER
ONDHEICHRER L, IhE kLTS
IR= gy EEAMLTWZEDS, F
FTETHRDOENS X)) H>TET
Wb,

LR OERMY

WinzETsERoTuL2%%

RZ L Ea1—Vol.62 No.9 (2007)



100

80

66

E1E (%)

A SATHA I AXNDEEEE

LEHE
R

E2iE ey

B RSF /BN

88 : Life-Cycle Cost and Economic Analysis”
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Importance of design in product development process
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Retracing of product development process

VOC £ BH A TR

H2. HBAXT7OLATOERRY — BAHE 7O AR THARBRVEEDSEEL TS, 20
DERAIEAEL 72T T AL ZOERDFERLESNzT 0 20, TH Loz zhofiime il @ A4) CBERT 5,

AEGERY
(VFH—T OB/HAERY)

——X, VOC ®q & ——2X, VOC / ®q &
m
s TRE
% . g
"/)&\. HEEAT+D fsf PP, /;f
* LE0E5H X 3
B7O0tAR 5 / wtratg /
COfERSA Py S \
FELLHE H7O0EARTORREY — RO TOEAADERY

(b) R DEEBE EHBORE S

WEOKREEE, BIRVENONEZDLDODIED, KR

FEOETRLHBRY DFAD, ERTHO
PLOTFR LI OWTEL TN S
ZETHY, ThERFIEERO R
T UEANDHPLDIAT AL SN
TWbZETHbD, T THARD He#L
AT o721E) DI &I S - 84501
DWTIE, HEAPHEE TS “$06D
FHIE O OFFEERMLC, T
LR EFELTI O E K> T TG A
RO 5,

AR TOEADRE

TGO BRICFRKITEREL, vg
WERNTEREZD L, KA MTH%E
AE— 5L, BRY) DFEED L
MBS 7B A TH Y 2w E I, 20
FHUZA D > THE I HIT 5T W5
A, BLEIIERERINRE A E Y, S5
DBRRFEYDPIEEL TS, LT, &7
Y ATHAELZMERBRIEY)DZ ]
&, RioEkEr - T ae 20 E
NEDLEP T WD, 21X, FFE DR
BRI A7 CRAE T B’
ERARLTVWDLZEDDND, HRFEH
70Ty MIEETH BT
{BEHIRYA, Thid, BINEEn%E
DT OB VEFE B TOARREEDFE
iR, R CTOART I RIANEEL B

Bt s RELOH S, Hfinz
HEOTFORVERm O, BatRes
TOEFEII T AHEEO KU, AR
APARLF T CTOREORER L,
LR oEE - BT e ATOEER
BRI N9 2 1l 2 O 5K A3 1] RE
HELTEZLNS,

COXHHHT, BT T A4
RIZH Db B RELRREDO—DLLT,
BIROEEOREDND Do Bk liE
IAERBIETA0DHBEYICIHED,
HEEORBE L VICLEHBED, &
ELRRRRER R AR LT Wz 72124
CAHIED, BEDOEREYE-THRL
TV eDIIBAETEBIRYRE, 20
EPICHR 2R TETHRA LR
DHEZEZOND, REDIZELEBEOKR
&3, BEVERONEZDOLDOD
I, BIERVERPEL T O REZ
OEREMBFEREIN =Tt 2D, T
roEhEhofELHEDO7TaE A
HOMHHE ML EG) ICXoTEDbST
{Bo BOATN2RED B A HE
DOIEZET UL ATHATENE, K
MR B EINSBEL RS R LN
WMETE5%, LoL, BEROER vt
ADEHONEE T O A% R 7D
HIE, ZHOMEERERETVDLILE
BRI THRBES VI REL LD

CENMURTE D, — RIS, BT uk
AVFH —T ORGE7 = — 2 (4 1)
M OERE 7 =2 (M) ~OHRED
WREAETDLE, TORBEIIRERD
e\ (2(b), BB T,
RO R “VEHI—T DR GR
0" %W 5 TRAMOTEETH 5,

0>hO—F12J%atE
LHRE

B=oo7orsa—-F1249
BRI T A TORRY DI
ERRIMA D720 DKW ED—DEL
T, 7uy b a—F4 7Dz Ttk
Wb, 70y a—FTY YT DEZ TR
HIREICIIHE 2 DIRENH B L Wb
5705 T TIHEMBE T Ot 20hE b
BB, BRI Eio#E - B
BN E SHEIZBWT, BISIZRT
=07y ha—F4 T R RET D
—oOH»o7urra—74 70% ik
HiErovurra—5400" ThH A
(H3DQ), it 7at 20K EW T
HDLERFTNE R RGET 572012, RIE
I FEAE A B ELCRGES A Tk &
CHWHNEHETH A, LIL, 2O
FE TR 7R & B BRI E B L5
MDY, /P TELEDDLE TIIRGEA

BZ L Ea1—Vol.62 No.9 (2007)



@ {HIRED
0> A—F1>Y
=—Z, voC HHRTEDRE 71— AAOBIT ® &
(VFEBIADEFT), EHL AR
TR N RARE /
7 K
a z
i 2’( -?{
&) ey VR B
5 Ty
= % 7 ® EHOE A Eo7AREE
»f
é AT
@ Sn=tias

® HEIED
JOxyha—F1>49

O BEHREED

&Et - RO ADREETELL,
KOHREHE O RE ERAITOMERR
IREDIEAR

VOC :Voice Of Customer

" Oy O—F125

RRAHRAEDRAEML, L AIRFEAL,
705532570t A TORRIE
(JT7h17)

®3. =2070YA—71>J — LROBEIIEHFEIORLE SHICEE, Zo07ar tu—

TAVTWHEHTH 5.
Three concepts of front-loading

TEL\, 72, MFAED 72D D515k
ECTFHEAZL, AIEMEETI) M
FEEFRDBELATH 2 &1d, T AN RKEH
DR S OREDDH L, 2T, i#al
MERED A LR E AL 2L THIZ X
0, BEHRGEZ MGE 7 = — A kR
Tz—RIBTI e ER DL WIEETS
BRYERZ R O{ETO L AN TH
L, RERRIEEREBRD)DIEE
#bilk§ 52 k%%ié?ﬂifﬁ)%o b
VANENL)Y AT E s TR,
ED%*J”D&—“;:W if%)ﬁméhéfr
ZOTaTTIVrTav A EEGE
EBTIET, MiF 72— >Th
LOBREY DI, AHFERPTL X
0] % & DA R R AT HE & 70 B WX
FC, REGEEES R SNB T L
ERiCEICTFRITOIEEER b, 7R
BHGE R EWHE A 1RO AR TS
B TBLEWIHLET, BNHE Tt
ADRBELZITIFEZ T TH b,
“oHo7arha—5F4 7%
Mo zarra—74 27" Thhb
(K30Q), HAkMGEZ T a2 AV
FH—=TOEMDSEMABITEELT
Oy a—54 7 Thb, TNITHE

JO>hA—Fa 27 &KB ERERET e

DD TREW “VED =T D2 1%
RO &R, EFICHEE R 7O M a—
TAYT TH B, a7t 21K
ERWE G2 DWMAET 2 — A b EET
T=ANDHRY)OEEN%EZ, HOHMT
O FROBE 72— THAIAD L)
EZFTITh Do LERAMOHREITIK
T3 o720, BRI L AR
KRN TV WIRETHRFHE T O
kxﬁ§ﬁ1’ﬁﬁl TR OMGEERRE E T

/vf_ %zuuﬁﬁy\{ ’—?‘X_Zg %
tw«/d:%(&éb&#ﬁ;ﬂfﬁénéo
BE ST AR AMIG R T 3 R
DP o7 EIE, RO ELRRAH
EbhbIlel), ENFTO—HDOMA
EEFERAPOEBLET &I2%
o P SNIALREDIZ M9 L9, K
TR Vh ) R, kR
REEROMEELTLTHEDOND
TENEFLL, ALK T O
AV =T ORI BT 5 EE
72 —AWTHGED T b 2 L% Hig
TUEDD Bo HARMRGEE G 7 2 —X
NTHERTHEW) BT, B
TULADRBELEZITIEZTTI ThHbo

=oHo7urbu—74 0% i

P 7urbu—71407" TH S
(R3D®)o IR0 7B R
O—54 7T, MAEREEN VES —
TEMOEHF 72— RIS TL B
ZOHRTHBNERELY LRI T L
%B?S@“‘Jm‘zbu—i—w YTTH b

T 7 2= ADRGERETALTH ]
M EmZ, o7z XD HE
LN, ROAT » T CTHIZEEM AR %G %
190 T, XDIREORWIRET
Mgt - MEEZ ATV, o2 Ik
OMBETHICHREFZEDL LI T
EDOMEBRUNTH N TS, MBEFH
BRECIE, &2 RELIRET—3E
LTHRATTHZENTED, LD EL
JRLATH T EIT XD, k% M L 7
R REL B MAEE Y32V —F T
IR ERERDLE, TR ELT
IEWEIPHTCYI 2l —Y a3 vy 247oT
b, EFMEYIaL— g VIEOMR
ENTHREER RO L L) 2L
27%0 COMFEMGEDFERZTEH L
TEkZ20E55E, MREEZT T
Ub\@?ﬂigiﬁ":?xl}é“(% GrElE iR

LR LI FI/EDO R IREE TG -

MR RDDL LN TED, ZDEI %
MDD EBDRLT, — ML %
MEHEFEEDOTVLE, B DS
BETHNHEEEZ KEMOTILNT
&b, RFITLENOEE%E, B4
JESEVRFT LEO Lific g+ e
ZHIBLTW S, ikFtNEZ, VLT
FROBEBETHED TV EWHI AT,
BT ADORE L 21T E 2
FHTHbo

INSO=EonTary e —F, VY
DEZFTTHENBHAE T O ADORE L
M2 AT, Bz B AL X 56
TSR I T Z E S HET
HHEEZT WD,

mroyhaO—F12J TO2AtRE
FREN - BHEHT O D X472 DA
7 b7y bEOIERRPEom L,
BETY — Ny A 2oL, BL VIl
B DORPTEEER STV Z2DIZiE




AR (AN

OFETEFOEX
(ETRIEK)
-
ORUE - HEBRAFORD
(EE#EN)
dl+ I -e
O2RR[FORD
(ETFEHE/N)
@~ a - 0118

VXIS EERR

ORABHOERL 0N - SREH0E
— 1

!

—

e

7oxha—F1>5

m

TOILD

D2 FERARE DIEHE

i

K 4. 70X bO—F1o 2 bi&E — iMoo RIML (D) LiaHAaf (221 oK (@) 249
Tar =74 272 &h, AEEEMMoER () L4z AR (221 OHlR (©) 25K shi,

Front-loading and total optimization
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CAD : Computer Aided Design

CAM : Computer Aided Manufacturing
CAT : Computer Aided Testing

CAE : Computer Aided Engineering
PDM : Product Data Management
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