Construction of 90 nm CMOS Development and Production Line
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Abstract

In 2001, Fujitsu built a new wafer process line in the Akiruno Technology Center in order
to develop and commercially produce the world’s first 90 nm-node logic devices. To
accommodate operations ranging from technological development to commercial production
of these devices, several new systems were incorporated into this process line to enhance key
factors such as the process speed and flexibility. A standard mechanical interface (SMIF)
system was adopted throughout the entire line to support flexible reduction of the startup
time and equipment exchange. A computer-integrated manufacturing (CIM) system that
had already been time-proven in conventional factories was newly modified and installed to
increase the efficiency of technological development. For the new process technologies, an
advanced process control (APC) system was introduced to enable highly accurate formation
of gates, the “Base Load” product lot was introduced as the indicator for yield improvement,
and operation of a new, high-speed fault analysis system was started. This paper outlines
the features of the new process line in the Akiruno Technology Center.

oooooooo ooboo

ooowsIiooooooooooo
0 oo

ooosonmO 00000000
poooooooo

FUJITSU.55, 3, p.205-209 (05,2004) 205



o o 0o o

000ooooooooooooooooooo
Ooooooooooooooooooooooon
Oo0o0oooooooooooooooooooon
000oooooooooooooooooooon
oonmIO0O0OO0O00OO0OD0OOOO0O0ODOODOOO
oooO0oooopozo0l00CcOOoOoOoOoOoOn
Oo000ooooooooooooooooooon
Ooooooooooooooooooooooon
ocoo9onmI O D0O0CO0O0O00ODOCOOOOOOn
000000000 oooooooooon
Oo0odoooooooooooooooooooon
ooog

000ooooooooooooooooooo
0 O O SMIFO Standard Mechanical Interfacel
0000000000 CcCIMO Computer Integrated
ManufacturingD O OO O OO0OOOOOOOOOO
0 O O APCO Advanced Process Controll 0 0O O
Oo0ooooooooooooooooooooon
O0000000Base Load0 OO0 OO0 OO OO0O
Ooodooooooooooooooooo

SMIFO Standard Mechanical Interfaceld

gobobbooooobobogeeounoooo
gjodoooooouooooooooooogo
goobobobobobooooooooooo
gbobobobobooboooooooooooon
gboobooboobooboboooobonbg
msonmUOOO00O000OOo0ooooooboooDoon
goobooobooboooosMIiFODOoonooooo
goboooboobooobboobgobsSMIFD
gboogolesspongooooooooooon
gboboobobobobooooooooooon
obobooooooooooobooosMiFDOO
googbobobobobooboooooooooo
gboooboobobooleesynougoz000
gbooboboboobooooooooooooo
gbobob3cbobooboobobobooboon
ggodoooououoooooooooooogo
SMIFOOOOOOoOoOo-1000no

SMIFOOODOOOO0OO0ooOoOOooboooogos
gbooboogoo

206

Ui1b bgogobooboooooooooogo
googboooobooboosMiFDDonoo
gboooooapymioOobDOoOoOonOOoOooOOg
gbobobobobobobobobobooog
gooOoilooo0dibbloooodinonoonon
gdddodddodododooooooogg
gobooobooobboobbgoeoong

goboooogopozoo03oo0ubmooonooon

OO0O00D00OFRULOFun Filter UnitD0OO0OOOO
gboboboboboboboboboboog
gobobobobobobobobobooboog
000000000000 0OS5,444 MWHh/O O CO2
gopogoozooooO/ooooobooobooobooo
gbd21000ooooooogogoobogogn
U020 0obooooooooog
sMIFOODOOooOOooooooooboooooba
gobobobobobobobobobobobog
gboboboboboboboboboboodg
gobooobotdedobOoobbOoOobboOoonbg
gboobobobobobobobobooboog
gboboooboooboo40booboooodg
gboboboboboboboboboboog
goooouooooobobobbboo-2000
god
goboboboboboboboboboboo
gbogboboboboboboboboboobog
gbobobobobobobobobobobdg
goboboboboboboboboboboog
googo
030 ooooooogooo
gooosviFOODOooooooooooooo

= 9

0-1 sMIFOOOOODOODOOOoOoDOOoooooo
Fig.1-Concept of clean room with SMIF.
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Fig.2-Cut-down of installation period.

gboboboboboboooooooooooo

goboooosMIiFOODOOO0oOooooooogn

gbooboboboboboobgooooooooo
gooboboobobo

SsMIFOOOOoOO0oOoOOooboooooooo
gbooboboboboboooooooooooo
gboobobobobooboooooooooooon
gboobobobobooooooooooooo
gooboboboboboboooooooooo
gbobobobobooboooooooooooo
obobooooooooooooosMIFOD OO
goobobobobobooboooooooooo
gbobobobobooboooooooooooo
gooogooboooo

CIMO Computer Integrated Manufacturingd

gjoddooooooooooooamMo o
gboooooboooboooboo-sogoogoo
oo ooooaemo o o
gboobob400D0Db0ObOobOobOon
Ui bgboboobobobgobgb

gbobobobobobobobobobon
gboobobgoboobooooooooooooo
goobobobobobobogooooooooo
gbobooboboboboooooooooooon
gooogooboooo
020 OOoooooobooooooooboooon

gboobooboobobobobobobonoon
gbooboboboboboobooooooooo
gboobobgoboboboboooooooooo
gboobooboobooboboooooooooooo

FUJITSU.55, 3, (05,2004)

- O - O >

Spec Controller [ Scheduler ]_’[ Dispatcher ]
l | IP/M

WIP Controller Cell Controller M‘
History Analysis EDC/SPC_ ) [ arc O
¢ U It

0-3 ciMOOOODoOoOoOoO
Fig.3-Functional relation diagram of CIM components.
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Fig.4-Process scheme of gate formation with APC.
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Fig.5-Comparison of failure analysis cycle time.
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