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tunneling effects, thereby resulting in a | ower st.andby current f or US0033071
. higher drive 23 current. and capacitance for facilitating function as.a gate
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nitrified oxide filmhaving electrical insulating properties equal to .that
of an oxide filmthinner than said oxide base filmthickness, and 'scud
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the oxide base film on the substrate in an ammonia (NH;) environment in a

20 temperature range of up to eleven hundred degrees Celsius (1100°C), thereby formjng
a nitrided oxide film, wherein the step of annealmg reduces the effective electncal

. thickness of the nitrided oxide film to tweaty Ané_strom#(ZO A), the nitrided oxide
film thickness relative to said oxide base film thickness facilitating inhibition of said

| tunneling effects, thereby resulting in a lower standby current for a higher drive
25 current and capacitance, for facilitating function as a gate insulator, and for
| facilitating integration of said device, said nitrided oxide film having 'electrical
insulating properties equal to that of an oxide film thinner than said oxide base fim
thickness, and said ultra-thin insulator comprising said nitrided oxide film; anci.
forming at least one polysilicon-based field effect transistor (FET) gate on at least one
30 portion of the nitrided oxide film.
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oxide film thereby resulting in a relatively |ower standby current for a
rel atively higher drive current and capacitance. . Next, at block 2 gi PPR |
Figure 2 and referring nowto Figure 4, a polysilicon -based field 5'e e%:up
transistor (FET) stack 28 is forned on the film 16 in accordance with FET
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form ng and . pat t&F n? rRftiehcinderstagding kef 2Be ihWation O 1S s et ed by
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capaci t ance; . 3ts@°é[ierw0ﬁthmd¢vimhﬁﬁaﬁ5% g’gg@lqm In the present
descri ption, andg t‘pﬁaaﬁ&ﬁag‘%n iﬂ?g cl ai s, th(::- tgrm ele ﬂdl cal 20 -

t hi ckness". |is defined as " hav r'l’é~ %@Wr@%fmmmsm&%ﬂet he-
same fil-m ditidedilmed t hi ckness". . . 3 AVENDED SHEET CLAIMS. . . 1."A

met hoggfor malting a sem conductor device, having an ultra-thin insul ator
for inhibiting tunneling effects, said nethod conprising: 5 providing a

sem conduct or slst s ot th .ishi.ng an oxjde bast film (16) on the '
substrat e, igi d, oxi_de Ease. e e ! E%ogwfﬁqliﬁbe@hﬁum@ awide tahge twenty
four  Angst ShE®PicoBenCHor andnistegrtet cisedt dugign @ammﬁgﬂ&xi de hase film
(16) on th%ﬁﬁbﬁﬁé&&ﬁﬁfﬁlﬁﬂm%‘ ar‘lafgmmni a (NH3) environ e%‘%"‘f‘ﬁ?&)erature
range of up to . eleved hun i Wﬂ@@eﬂfén@m-vdlﬂﬁléhﬂaﬁ&ydﬁ@ﬁe form ng
a nitri dedSeshi impleméritati om/raeeep 3 %&%@E@r%e%i ng [educes the effective
el ectysi cal h&%@ess of the ni.trided oxi I R &5 an@Qtprm (20)

ed oxXl :

“the nitri.d e fil.Lmthickness. relative to said oxide base film
t Hi ckness L
X Referring initially to Figures 1 and 2,.at block 10 in Figure 1 a semiconductor
substrate 12 (Figure 2) such as Silicon is provided, and then at block 14 a thin Oxide
basg film 16 is grown on the substrate 12 in accordance with oxide film formation
20 principles known in the art, in direct contact with the substrate 12, The thickness “”
of the base film 16 is no more than twenty four Angstroms (244) | -

l.Moving to block 18 of Figure 1 and referring to Figure 3, the substrate 12 with
film 16 is annealed in sity in ammonia (NH;) at a tWe of up to eleven hundred
degrees Celsius (1100°C) to establish g Nitrogen concentration in the bas.e film 16
thereby forpning the itrided oxide film. The Nitrogen s represeated by the dots 19,
In accordance with’ present principles, after annealing, the electrically msulatmg
properties of the nitrided oxide film corresponds to that of a conventional oxide film
having a physical thickness of only 20A, (yet having a physicai thickne# nearly equal
to the film 16 prior to annealing) to inhibit undesired . |
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C faC|I|tat|ng i nhi bi ti'on of said tunneling effects, thereby result|Q§PQ3$051
| ower standby 15 current for a higher drive current and capacitance, -for
facilitating function as a gate . , insulator, and for facilitating 19 APR 2004
integration of -said devices . said nitrided oxi de film having el ectrical
insul ating properties equal to that of . an oxide filmthinner than said
oxi de base filmthickness, and said ultra-thin insulator conpr|5|ng sald
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anneal.i ng decreases subsequent el ectron tunneling through the nitride oxide

-film ther re ing. in a 25 lower standby current for higher drive
current an‘j‘?%% iﬁlll?mﬂ Figure 2randaxfedingoacve t6 Figre )W sbifsdiéen -based WEADED
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0 0, n -
/1? @\chc@&%&ﬁ %‘) 1@%&8’ %ﬂ@ﬁﬂmfl%bommons, e.g, 24A thick,
10b& (g%;dte@) annealingOf %) a@m&e&usly%éaaecﬁ?mﬁ%c& & ki that is only
“%5 90K qgﬁx{&. This in turn advantageously decreases subsequent electron’ tunneling
resulting in a lower- standby current for higher drive current and capa,cztance,
compal'edtoaﬁlmnotanncaledmammoma. :

In the present description, and in the accompanying claims, the term “electrical
;hicknws’f is defined as “having the same elegtﬁca_l resistance as the same film of
reduced thickness”. '
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* 10%&
E L0ve08 | ( ;QI %?i%ibﬁgw% &Li;f qo;si E‘ ﬁm‘%ﬁ"l i?fﬁ’ tgﬁ ﬂmmelatm
I( Io;é#;?(yg ?15—9< Y 10%& ( Nor matmfp &ik—ieadl ng 13] c" "Heading 23]c”
"Hedding 33]c" &g‘é@f’gé ﬁcén ucpqg ﬂ?t%@% r :eadl ng 63]c" "Heading 73]c
Headi ng ( 83]0;4“‘5‘2%%/@%,\% b fo P hstrgss, qﬂeﬂremﬁ.lw@@tmu er
New'h Root hEYH’ elassofmormbre than' ﬁm&-ﬂphf Angstoms (< 24 A); charactensed by
| annealmg the oxide base film (16) on the substrate (12) in an ammonia (NH;)
environmént in a temperature range of up to.eleven hundred degrees Celsius
10, (1100°C), thereby forming a nitrided oxide  film, ' '
wherein the step of annealing reduces the effective electncal thnclcnecs of the
nitrided oxide film to twenty Angstroms (20 A), . |
the mtnded oxide film thickness. relauve to said oxide base film thickness
facilitating inhibition of said tunnelmg effects, thereby resulting in a lower standby
15 current for a higher drive curreat and capacitance, for facilitating function as a gate
. msulator and for facilitating mtegratxon of said device, -
sa1d nitrided oxide film having electrical insulating properties equal to that of
an oxide film thinner than said oxide base film thickness, and
said ultra-thin insulator comprising said nitrided oxide film; and
20 - ~ forming at least one polysilicon-based field. effect transistor (FET) gate (28)
on at least one portion of the nitrided oxide film.

2, A method, as claimed in Claim 1, wherein the step of annealing decreases
subsequent electron tunneling through the nitride oxide film, thereby resulting in a

25 lower standby current’ for hxgher drive current and capacitance than the oxide base
film would have.
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