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Pinholes on Oxide under Polysilicon Layer after Plasma Etching
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ABSTRACT

Pinholes on the thermally grown oxide, which is called gate oxide, on silicon substrate under polysilicon
layer are found and its mechanism is analyzed in this paper. The oxide under a polysilicon layer is broken
during the plasma etching process of other polysilicon layer. Both polysilicon layers are separated with 0.8
#m thick oxide deposited by CVD (Chemical Vapor Deposition). Since broken oxide points are found
scattered around an arc occurrence point, it is assumed that an extremely high electric field generated near
the arc occurrence point makes the gate oxide broken. The arc occurrence point has been observed on the
alignment key and is the mark of low yield. It is found that any arc occurrence can cause chips to fail by
breaking the gate oxide, even if are occurrence points are found on scribeline.

719/
Plasma Etching, Gate Oxide, CVD, Alignment Key

.M 2 A4 #HEsA & AR sRE: djagye

Alignment key g =jghct, ol A4 %

ol gJolel F&ol W& u, salg Alignment =} ol F HANA wiws| BEAEYT) ofAHAL

key7t & o) ZelA FF BAFATG. nF Eekzet o Yo] WygHE: RN 4 FehzRule] By
" gl 34202k 2002 2. 31

99



B PPRENE N R 6D ALE

& Adsh BA7h Qlom mat dlols] EwolHo) of T AolE Agrie] g Ut Asvil NE =
@ Z)SetAQ Felol ofa obl9 4 Uk okAWY YO etk A Alignment keyS obAd
of MY o, nFEGAvte] FHRAEQ o &E 4 o ¥ Alignment keyZh 19200 et ek

o] Alignment key2 H5 5o Alignment keyZ} 23] o] =& B dA Alol9] #Al, = o]y
grh S olad o] o Fo] WP FHoh W of A ofAE o] WAEHEA 12]a ofGA 1R o] Ao
AZo] olit Absteto g Aglsofzl AolE Atgtete]  E Asiehg stHste=AE AMeth
= AZE A4S 4o = ukE Folth v 5§
& Bolz slolHdAM Az FAA B HEL
BEAM5h= 5o olagAte] BHAFE u AoE A3
o] mHe] 4 Auks AL gYrth

oA @S Polyd Eetzul o #Ad A LAY
iz RS #Ee 2z =3 93 E Alignment
keys 7H7to] A& AolE AstutEd #EEo] 4
o= o] HAERICE Polyld EWAAE AE
Tog AMEEOAY Poly2e dAEFos ARgETt
Poly3 3 Polyd= H#HAE] gFo2 ALS-% T Polyl
< CVDell 98 F2E 08pme] T2 ZeZd 9
3 PolydFa  EEHoH vk slo|HA

“ % o

ag 2 (a) MaHel Alignment key.

Alignment keyt el A7t 19 1o] EAH Fig. 2. (a) Normal Alignment key.
ALt
HOIE &390 THul 8 ¢
& &l
ot3 ZMxIH
d S a8 2 (o) o= @A 2 T2 E Alignment key.
Fig. 2. (b) Deteriorated alignment key when arc

phenomenon happens.

a2 1. dolHAL| Alignment keyel $Ixl.
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Fig. 4. A cross section of the alignment key.
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Fig. 5. A SEM micrograph of gate oxide pinhole.
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Fig. 6. No pinholes are found under the gate 2 that is
connected to the substrate via poly2 intercon-

nection layer.
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