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The Technology of Sloped Wall SWAMI for VLSI
and Analysis of Leakage Current
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ABSTRACT  This paper present new scheme for a Side Wall Masked Isolation(SWAMI) technology which take all
the advantages provided by conventional LOCOS process, A new SWAMI process incorporates a sloped sidewall by reactive
ion etch and a layer of thin nitride around the sidewalls such that both intrinsic nitride stress and volume expansion induced
stress are greatly reduced.

As a fabricate results, a defect-free fully recessed zero bird’s beak local oxidation process can be realized by the sloped
wall anisotropic oxide isolation. No additional masking step is required, The leakage current of PN diodes of this process
were reduced than PN diode of conventional LOCOS process. On the other hand, the edge junction part was larger than
the flat juction part in the density of leakage current.
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Process sequence of SWAMI isolation

(1) Grow stress relief oxide.(SRO 1) —500A

(2) Deposit LPCVD nitride (nitride. 1) ~1500A

(3) Pattern island region (mask)

(4) Plasma etch nitride 1, SRO 1, silicon
(1500A) (500A) (5500A)

(5) PR strip

(6) Grow stress relief oxide(SRO 2) 5004

(7) Deposit second nitride (nitride 2) ~700A

(8) APCVD oxide 2 ~7000A

(9) Plasma etch (APCVD oxide, nitride 2, SRO
2)

(10) APCVD oxide wet etch

(11) Grow field oxide — 10000A

(12) Nitride strip (wet)
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Major process schematic diagram SEM photograph of anisotropic structure
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SEM photograph of field oxidation
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a) SWAMI process HE 2 telere Ay WA pazie] el
Flat area, edge length of diodes

SWAMI PROCESS AREA LENGTH
e PLANAR DIODE 22900 #m 624 pm

* FINGER DIODE 10400 /#m 4240 rm

LOCOS PROCESS
« PLANAR DIODE 22398 ##m 618 #m

« FINGER DIODE 7028 s#m 4189 #m
W : bird beak factor
W=0.8 «m(for field oxide: 1 g#m)
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FORWARD CURRENT DENSITY

LEAKAGE CURRENT DENSITY
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Forward turn-on voltage characteristics
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