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Approaehes to the flner pattern ancl the hlgher clenslty are contLnued. ln the

large scale lntegratlon technologT.

lhe maJor itens whleh llnit the 3SI fine lntegratlon are such as

1) materlaLs

2) technologies (experlences)

1) equtpnents (perfo:mances, efflciencies)
4) tools (efficiencles)

5) measurement techniques, assessments

5) process envLronments.

Table 1 shows the key problerns of mlcroelectronlc fabricatl-on processes.

In the wafer process, photolithographic process affects the mlnLnrrn length of

fabrlcation. Table 2 shows the ltmttatLon factors ln the photo reslst process.

This ls the estlnatlon not from the theoretical- but from the experlencles.

[he electron bean and I-ray lithographic processes are not yet ln protiuctlon

but looklng for the fabourlte systen ln the future lithographlc technology.

By means of thls technol-ogy, mlnlmum strlpe wlclth nay be less one order compete

Note) flhese technologies nentloned. above re1-y on each other and not lndependentaccurately.

TabLe 1 : Problens in nicroelectronic fabrlcation processes.

lechnology Present condition Itens of investigatlon Remarks

Inpurity
doplng

1)
2)

Ion implantatlon
fhermal d.lffusion

1)
2)

Autonation
Maskless methocl

Surface concentration
and d.epth.

Isolatlon 1)
2)
7)

Dielectric isolation
Air isolation
Junetlon isolation

1) New isolatlon
technie
Red,uctlon of
isolatlon area

2)

Dielectrlc isoLation
are most usefull.

lhin fllm 1)
2)

Ylelcl
Pin-ho1e

1)
2)
t)
+)

Isotropy of thicloress
Gate metal- naterlal-s
Stabtllty
New flLm materiaLs

,00 A fll-ns are real-ly
needed,.

Etchlng 1)
2)

Chemleal etchlng
Physlcal etching

l-) Automation
Z) Pstattlshment of

dry proeess

llet and dry process
aLLke.

Crystal- 1) Unisotropy r_)
2)
1)
4)

Assessments
large wafer
Complete crystal
Epi wafer

Rel-ateit on the
fabrlcatlon process.

Concluctor
line

1)

2)

Double conductor
1lne
Surface fl-atness

1)
2)
7)

Multl eleetrode
Conductor nateri.al-
Reduction of cond.uctor
llne and spaces

Isolation layer
material lnvestigation
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with the ultra violet l-lthography.

l4any linltlng factors of mlcroelectronlc fabrlcatlon processes were mentloned,

above, But another probS-ems are eonplexly tlepend.ent with ISI fabrlcatlon such as

the quality of substrate, fabrieatlon apparatus which are largely rely on the

lnportr the measurement and assessment of highly lntegrated. clevices, envlronnent

of process room and so on. NevertheLess, these problens are tacklect and solved

for the further d.evelopment of trSI.

limiting the attention to the high integratlon, the solutl-on l-s not only
fine process but also large scale chlp ttinension. tr'igure shows the estimation

example of integratj.on degree for 1 translstor type MOS menory whlch lmplies
on the surround.lng circultry. 

?In this figure, process ainension 5 g
and chlp dimension are also C
varj.able. '3 6
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inprove of usual- technologies

and to develop the new

nicroprocess technologS-es.
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Integration Degree (bit/chiP)

Itens
Preci.sion

limiting tr'actor RenrarksPresent JIIII] U

Resolution of
photo resist

*0.1 p
or less

t0.1 p
or less

Demenslons of resist
polimer

Masks 0.5 o.2 1)
2)

Precision of repeater
I{ask materials

Depentlecl on area

Mask. alignment
manual
automation

1
1

o,2
o.25

1)
2)

Precision of aligner
Skillness

Indiviclual varlation
must be considered ln
marrual case.

Bruring in
exposure
process

ntr o,25 1) Resist thickness
2) Planability of wafer
3) Reflection of nask
4) Resist material
5) Exposure time
6) Devel-opment time

Cou-nter rneasures for
reflectlon at mask or
wafer are working out.

Synthettc
nurnber

't( 0.5

Minimum
strire width

i 2 contact type note)

Note) Tor recluction proJection type, there
because of repeat formula. Neverthel-ess, 1
are produced.

TabLe2:Ultravlolet

are some problems ln manufacture bas€,
to 1.5 rnicron nlnimum strlpe width

l-ithography preclslon
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