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Fig. 1. A function structure for a trailer.

K. Ulrich/Research Policy 24 (1995) 419-440
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Customer Functional Physical Process
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Figure 1.2 Four domains of the design world. The {x} are the characteristic vectors of each domain.
During the design process we go from the domain on the left to the domain on the right. The process
is iterative in the sense that the designer can go back to the domain on the left based on the ideas
generated in the right domain.

¢ The customer domain is characterized by the needs (or attributes) (CAs) that the customer is
looking for in a product or process or system or materials.

¢ In the functional domain, the customer needs are specified in terms of functional requirements
(FRs) and constraints (Cs).

¢ To satisfy the specified FRs, we conceive design parameters (DPs) in the physical domain.

J¢  Functional elements are sometimes called functional requirements. (Ulrich)
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‘mance, as defined here, excludes economic performance, except to
1t arises from the product's technical performance, because economic
2 s also highly dependent on the firm's production, service, sales and
activities.

(C

performance (LP) ; performance characteristics arise only from the
sical properties of a local region of the product.

Global performance (GP) ; performance characteristics of a product arise
Inevitably from the physical properties of most, if not all, of the components of the
product.

¢ Local performance characteristics can be optimized through a modular
architecture, but global performance characteristics can only be optimized through
an integral architecture.

¢ Modular architectures allow for optimization of local performance characteristics
for practical, more than for theoretical, reasons.

K. Ulrich/Research Policx 24 ‘1995; 419-440 i






A —RNICRIT BRI RA T A DS

AP
= izge s |
2wk
EHE (ki
L AT

; N
: LRt

7”$z B 4 >>ﬁm
%ﬁﬂﬁ/
STFAE S
i EE
E 7%;1* BEEE
H i i %0 38
I.L

o HRETAIL 4120Tvh, TORR, FOMNTYRDIT4—R N\ I —T TCRIRTEAS.
o TNENIZ, SHERESN’, ‘BEREN’, FHMMEEEN AHHEINTLNSEEZLNS.




i o
(Bt54%)
v

| T4—K/\v

HTS54+v—bl

( zmzsen ]—[ LTk

2
FERES ]——[ ZO+X ]

A 4

| g H zorou

El—*f—ocl

e
i
|l
12Tk ]_[ ] /\EII\\
v
otz | sEss U
[ v H ) GBI
rorzor H omes
$—Hh—Al
ez )
o) | s
e *j P Eo] BT
- ZEERSIE
; — EEIT5Av— N
JO&X A
LHTA Bl 53 E
T WiE A
: — FEYTI1r— |
\ 4
: AL
ForTok || amee i &
i ST
. =} A

—'
LTk }—[ 2t
\ 4

[ zoezx H wmiewrs |
) 4

FBY TS A — :
| B1
| SHEET] T Tk
o -
| shenm RAH
Q
BUAEEH 2
wesE — Z0E5 | 2
BRI !
= L % l\
gg;;% PR Tk
el BE %
ST{f 40z _
S T
) \ v_
| By ]—[ LTk
) v
(aza ) oz || -

\ 4

i:L FOrF ]—[ FHIEES ] . | j:ji iz *% Fr—> | |l FHTEEST ]—[ FOrT




EEFabaX e K

100

ﬂ\\
— o‘ozf:\\
S 0T &
S SoTNe
2 1 F 80286 \QEL 1 10 §
E P
@ Vi
@ L
= =
2 0.1 r 1 ®
(7p) .

@ Pentium M )
a nd
O Automotive O Intel CPU ——Relative Fab cost
0.01 : : : 0.1
1970 1980 1990 2000 2010

Introduction Year

HIAT: REFRRFEIFZCAT(2005), RFEMEMRGTTE B 2(2006), Intel(2007a) DEEHI LS EHVER

“+3Xk



XEAANEE E-=DFEE

BHEFBEROEEHENDEL(IMAPCAR)
— 300mm Si wafer (BziE#fE: 60,000mm?)

— Chip size: 11mm@O/chip = 121mm?

— Num. of chips per wafer: 350 — 500 (vield: 70%~100%)

Source: crnics(2006)

Company wafer/Month Chip (M/Month) Chip price Fab. Cost@45nm
TSMC 100k B 50 i ’ﬁﬂlﬁ"'*ﬂ?ﬂ $758 (Taipei News, 2005)
Intel 40k 14 ~ 20 . ®BA | $3B (nel 2007
0.8* : ?
| ! ;
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June 6, 2009 Tokyo Institute of Technology
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