1, 113, 211 5 is preferably produced by
deposition froma tapered oxide is to selectively deposit the in-. vapor.
Al so, in devices with polycrystalline sulator as by vapor deposition. By
. t hi-s—channels;—the—<channel—aterial—ray—be—de- technique, an aperture nask
is nmoved slowy posited upon the insulator or the insulator during the
deposition laterally along the 5 may be deposited upon the channel.
channel . The tapering of the oxide is con- 70 The fabrication techni ques

for insulated- trolled by the novenent of the aperture nmask, gate field

hi cknessomay wiced to B BN SBRETFICATION o067 0 brorile

and be profiled
by adjusting the rate of nove- DRAVNGS: ATTACHED| it hic devices. - Inpurity

ment of wde mask——1Q diffusion techniques may be used, ar e
fabri catl-dn ""‘*“\‘\ Y uctures with a 75 netry may be co%r o%%c?]'r

preci si o B\ed Duke of APNEALGH oid Ming Ciniplete SPRMERIAI 14 MaY, 1988 and
phot ol i té@ ~ jlUeNo, 20563/65. 1 nsul ator may be done by vapor

deposi tiypd {NEge s%ﬂﬂbﬂoﬁmé@rnm@s@wﬂn&m@e37Mﬂ>ag JunB@9&. t han

one sourws, \ MO oRiplEte! Spakificatiol RibNshkd: @%q%gmay be -as different
materi al i - rm@tt,@,,,t&mg}@ &gl lows: Alightly doped P-type
sili.con vvafer, mask._One may, for exarrpl e, use 80 about one inch

in dianeter and 0. u |nch three sources with three different
t hick, iMBdgser peprpsagocs m 2 12528, 3EIDG SRIM ¢ 3% 13B2,

const ants correspondi n@&%ﬁqﬁgﬁj?ﬁﬁég%ﬁ ace at about 900[err]
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5 New York, Umted States America, do
- hereby declare the invention, for which we
pray that a patent may be granted to us, and
- :the method by which it is to be performed,
to be performed, to be particulasly described
10 in and by the following statement:—
~ ' +.This invention relates to insulated-gate field
effect transistors.

Previous insulated-gate field effect tran-
sistors comprise generally a channel, a source
and a. drain connected to-the channel and
defining the ends of a drain current path
-through the channe]l, and a gate overlying
‘and closely spaced from the channel by a
-thin insulator layer. Such devices are used
-as active elements in electronic circuits; for
example, in amplifying, switching, or oscillat-
ing circuits.

An important characteristic of this dewce
“is its gain characteristic which is a plot of
the transconductance, g, as a function of the
"gate voltage, V. The transconductance, g,
is defined as the ratio of the differential change
of drain current 8l through the channel (be-
tween source and drain) to the differential
change of gate voltage 8V at constant drain
s voltage Vp. The pinch off voltage V,, of the
device is the gate voltage at which the drain
current approaches zero,

‘Previous msulated—gate field effect transis-
-tors exhibit a gain characteristic with a sharp
“cutoff. By sharp cut-off is meant that the
transconductance drops sharply as the gate
- voltage changes in the proper sense to reduce
- the drain current. A gain characteristic with

a sharp cutoff is desirable in some applica-
tions;: for example, in switching circuits. How-
ever; - in other applications, for example, i

'[Pnce 4: 6d.}
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i, Ag sutermitia

e h

‘drain ‘current.

- teristic.

te cutoff.
fethote ‘cutoff is meant that there are
progressively smaller reductions in trans-

Wy [firguits,
gam cha % is oneand the

45

conductance (and drain current) for fixed -

changes in gate voltage which drive the device
to conduct smaller drain currents. Ideally,
a gain characteristic -having a remote cutoff
is asymptotic with the value g,=0 and the

50

gate voltage never completely pinches off the .

But, in practice, this is only
approxunated As used herein, therefore, a
gain characteristic having a remote cutoff may
either be asymptotic or approxmately asymp-
totic with the value g.=0.

An object of this. invention is to provide

a new and improved msulated-gate ﬁeld effect

transistor. -
According to the invention we prowde an

insulator-gate field. effect transistor having

55

drain current flow in. a plurality of parts -

which have different pinch off voltages trans~
versely across the gate, thereby obtaining a
remote cut-off characteristic, said remote cut-

off being obtained by a lateral charge in one -

or more of: the thickness of the-insulator, the

- thickness of the channel under the gate of the

trangistor, the dielectric constant of the insu-
lator, the dielectric constant of the channel,

or the charge carrier density in the channel. +

The transistor has & remote cutoff gain charac-
In the accompanying drawings:
:FIGURES ' 1. and 2 are respectively - per-

: spective and sectional views of a first embodi-
‘ment of the invention havmg an insulator -
- which is stepped laterally;

‘FIGURE 3 is a curve illustrating a typlcal
gain characteristic of the embodiment of
FIGURE 1;
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"FIGURES 4 and 5 are respéctively per- ©

spective and sectional views of a second em-
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t he wafer
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for

. t 1050[err] -
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[ nt,
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I nsul at or correspondi ng
By
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- FEGATRE i i§ A sedtifnal wiew through 1
%ﬂe ‘ m sof?an eighth: embodiment: of the

“invention illistrating that several lateral ‘varia-
“tiong im'str-_uqture'may ‘be: used in- combination,

 Similar ‘reference umetals. are- used for i

the lateral direction, ie;, transversely. and
:along the gate:and, as'a result, exhibitaq ‘gain
 dhiaracteristic with .a- ‘sharp  cutoff, Con-
“'sequently, . the prior art” considers the drain
current to flow in a sinple path; or to. flow

' In.asplurality: of: parallel ‘paths 21l of ‘which . between

- have 's;ubstagtiaﬂy the same. pinch off voltage,

‘struoture “in- whioh “the “drain cur :
a:pherality ofipaths which haye different pinch
off woltages. ‘Phus, in 'some:respects, the struc-
tare: beb:_w‘esw'as::severa.! ﬁeld_.!étfectfn'an:f"isitﬁt;zlfi
.0, SOIIELImeS .48 3 .continuous spectrum : of fi

“effect transistors, vmh different -pinch off volt-

j--drains:Gt:!;mreutea:lE‘ftca‘g_et:lm', and in the embodi-
“ments: herein . described, ‘with the gates con- -

-neowed: togethier,. -

 Thie: invention'wal. be. described for devices

- dmwing -an’ N-type change). However, devices the

havmga P-type: channel-are ‘alsp ‘part -of the

- Invention; Gienerally, the -same - analysis :and

Civcuits apply : ‘to.devices: having a° P-type
channel, exceptithat all polarities are reversed,

FIGURES 1 und: 2 illustrate: ;a2 first em-
bodiment: 21-.of the invention having n' insu-
Jator ~wiflr a: Stepped thickness..in- the latera]
direction. ‘The device 21 includes "a semi-
‘condrictor::body 23 of résjstive Putype: silicon,
and'a:: source ‘25 and a- drain 27, of comduct-
ing N-type silicon in spaced locations in the

body 23. An insulator 29 overlies the region
of the body 23 between the source 25 and the

~

4 5PPrtiom 24b) _
ihe tertiomd ivitiOthrontt e SPE Helrom uch 28 redtains2RPS  ar e
UREH 12 tihe seetiams ivieivOthrougth € Q| gfe S{ a‘lﬁi’“b matal | '
LDl A seventh | ' theinkuEh L |
e dﬁ‘f”“_’%,’@ﬁf’ﬁ&iﬁd_'ftk@w- 31

‘tors. are substantially -uniform in- structure in  -and

provides 2. unitary b;
in - “flows in -

(=

in-27, th
lsidffof

ovfer thei dtral p&R

preferably of ‘metal, contacts:the: source 25
d ‘a.low resistance drain- electrode 37, pre-
ferably of metal, contacts the drain 27,

~ The first embodiment 21. may be operated
with: a: circuit 39 which ‘comprises -a conduc-
“tor 41 connecting the . source electrode 35
%o.ground. or reference potential 43, Connected
bety the gate 33 and the ‘source electrode
35 by mears of a gate conductor 45 is a -gate
ias source 47 and a signal’ source 49 con-

nects- the drain ‘eléctrode 37 to:-ground ‘through
_ a load resistor 55 . connected
in series. The output signal- of the device
“mnay.be monitored across the léad resistor 55
-at terminals 57. Ap amplified replica: of g
signal applied: to the gate 33 from the signal
Source 49 appears’ across the terminals. 57,
The: polarity -of the biases. shown in FIGURE
1 are for operating ‘a device 21 having' an
N-type chammel, . I :

'~ FIGURE 3 illustrates a gain curve 59 for
the ‘embodiment illustrated in - FIGURE. 1
The right side of curve 59 is linear-as viewed
in FIGURE 3.and at the left side, the ‘curve
«exhibits a . remote, cutoff. Upon analysis, the
-ourve: 59 appears'to be approximately the sum
of the three ‘curves. 592, 59b :and 59c, -which
"appear-tc approximate the gain curves of ‘three
devices of identical  structure f

three steps 29a; 29b and 29c,: Tespectively of

~the ' insilator ‘thickness, and having channels
‘one-third the ‘total width of the ~channef - of
Bhe transistor illustrated in FIGURES 1 and

. Thus, by this analysis, the embodiment 21

%

100

ies. A-drain conductor 51:con- '

105

110

115

120

125

t

T oo
%&ﬁmg@ﬁ



evaporated over the entire wafer, and then channel. selectively etched
fromall areas of the wafer 2. An insulated-gate field-effect transistor
50 except over the source region, the drain region conprising a channel

o] i The metal over the material; a
source and a drain connected to 115 stepped oxi de between the source region

and saidephannel and defining the ends of a plur- the drain region
const ift‘ut e§§it he gate of the ality of drain current paths in said channel,
dEVICE"T ,}mefer is then diced into separate a netallic el ectrode across

and spaeed/fnon155 units or arrays. Tngupm1ts or arrays are sai d channe

by an iwgutater—which—varies—com—Tounted: O & surtabtesupport—and-Teads
ti nuously or: iwsmhtctlmm eagebﬂlrsm S:G'Ie mehawnsmde# qemiss et o,

by ther mal c :" vol;gﬁvdg T %@i&g&p arfef;‘gg

After bond| n-- o?%,‘eeckuustr tive U Bff
qu/avtp@d:oe@n dsutt!aemmomﬂqo

as

said -
'%l hﬁféﬁg&%g i d
:Mmmmmmwsmdto
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in

t he channel

t he dlrectloﬁmﬁ?ansverse to the dlrectlo
renove the OXI

oxi de growj

di fferent plnﬁhpm

connected .in
| ayer. obt ai
obt ai ni ng %5
is preferabl yTe
sel ectively

sul ator as by
may be de-
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w‘here
"1, is the mmal free carrier dens:ty in the
.- channel _

e ls a unit electronic charge

* g is the mobility of majority camers in the
25
T e s the. dielectric constant. of the insulator
" - 8. 1is the thickness of the insulator-~ =

channel

'L is the length of the channel under the
gate in the direction from source to

W is the width of thie channel
‘X is the thickness of the channel -

. It follows that different component gain curves
“&an be provxded with changes in one or more
- that appear in only one of .
“the two terms on the right side of the equation. -
Tt also follows that changes in any of the para-
" meters. that appear in only one of these two
'termsmaybeused to impart a remote cutoff
_to ‘the gain characteristic. Thus, the device
: may have lateral changes in thickness. s, or
_ dielectric constant e,, of the .insulator, -charge
. carrier density. n,, or.thickness A of the channel.
&5 ;.. Althongh. not: shown - in the equation, lateral

changes in the dielectric - constant of the

.channel ey may also be used to produce the
~remote cutoff. In the usual case, where the
~insulator is much thicker than the-.channel,
- this: effect is relatively. small, .. However; a

greater-effect: is produced when the insulator

thickness. s:is smaller relative to the channel

- thickness X, or where the dielectric constant

'S

..of the . insulator ey is much greater than the

dielectric constants g of the chamnel:

.. 'The lateral direction, ‘or lateraily, as used
‘herein, in the direction transverse ‘to -the drain

current ‘paths ‘and along the gate. " The tran~

"smﬂt:r ‘has a plurality of -drain-current: paths
- wi
along the gate transversely to the path, thus -

differing predetermined pinch off voltages

e mpi ufrwdeivaysgnﬁl
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S ﬁﬁ&ioﬁas i Bﬁ:eﬁhann6|
1, the ‘body of semi-

conductor matenal 23 is ﬂoatmg {not con-
nected to the circuit). Although not shown,
“the body 23  may also be biased, either with
~a d.ic. or with an a.c. signal to provide an
auxiliary sxgnal input to the device. Also, if
- the bedy 23 is thin and' relatively resistive,
~an auxiliary gate electrode (not shown) may
"be positioned' adjacent the body 23 opposite

, Jow

I|ne

naterlal

80

85

the gate 33 to provide an auxiliary sigmal

input -or output.
FIGURES 4 and 5 illustrate a second em-
bodiment 61 of ‘the invention similar to--the
first: embodiment except that the insulator
- 29 is wedge-shaped or tapered, - instead of
stepped. The wedge shape prov:des 8- -con-
“tinuous change in thickness from one side of
- the channel to the other, that js, tramsverse
- to- the- direction of drain current fow. ‘This
structure may be considered to have an. in-
" finite number of steps, which control an in-
- finite number (e continuous spectrum) of drain
current paths which vary smioothly over a
finite range range of pinch-off voltages.
FIGURES 6 and 7 illustrate a’ third em~
- bodiment -63 ‘which is similar to the first em-
- ‘bodiment illustrated in FIGURE 1 except that
-the insulator 29 is replaced with an insulator
65 of uniform thickness. Insulater 65 in-
cludes - three different latérally-positioned
regions 652, 65b ‘and 65¢c, having different
- dielectric “comstants.. ‘That is, the dielectric
.constant ‘of ‘the compesite insulator 65 is
stepped in a_direction transverse to the direc-
gtlm -of drain’ current flow in the channel
The insulator 6'Sa over one sxde -of the
~chanmel 31 (the left side as viewed in FIGURE
: 7y has' the lowest dielectric constant.  The
- insnlator 65¢ over the other side of ‘the channel
31-from source 25 to drain 27 (the right side
-as viewed in FIGURE 7) has the highest di-
“-electric constant. The insulator 65b over
the central portion -of the clianmel from source
“to ‘drain ‘has ‘an- intermediate dielectric -con-
stant between that of insulators 652 and’ 65¢.
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posi ted upon the insulator or the insulator during the deposition
|aterally along the 5 may be deposited upon the channel.

The tapering of the oxide is con- 70 The fabrication techniques for
insulated- trolled by the nove '
transistors are simlar to those and the rate of deposition. The

t hi ckness may used to produce planar bipolar transistors and be profiled
by adjusting the rate of nove- integrated nonolithic devices. Inpurity
ment of the mask. 10 diffusion techniques may be used, and geo- -The
fabricatigon of gate structures wth;ma3 7 netry may be controhled Dy
preci si T~ T A
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- each having dxfferent dxelectnc constants. The
- dielectric constant of the. channel therefore is
“stepped in the sense that the dielectric con-

stant transverse to the direction of drain cur-
rent flow changes discontinuously by discrete

-amounts for each of the channel portions. -

One side of the channel 31a (the left side

as -viewed in FIGURE 10) has the lowest
-dielectric constant.
" channel 31c (the right side.as viewed in

The other side of the

FIGURE 10) has the highest dielectric_con-
stant. The central portion 31b has an inter-

. mediate dielectric constant,

When an increasing gate voifage is apphed
to the gate electrode 33, the portion. of the

_transistor having the channel .31c with the

highest dielectric constant pmches off first, and
the portion having the channel 31a of lowest
dielectric constant, pinches off last. = The
difference in dielectric constants in the chan-
ntel 31 may be provided by using - different
semiconductor materials, for -example, de-

‘posited epitaxially in successive steps upon a

common semiconductor support, - -
. FIGURE 11 illustrates a sixth embodxment

-which is similar to the fifth embodiment shown

in FIGURE 9, except that the dielectric con-
stant of the channel 29 is tapered instead
of being stepped in a direction transverse ‘to

. the direction of drain current flow. - In this
- embodiment, the dielectric constant of the

channel changes continwously from one side

“ of the channel to the other providing a.con-

tinuous change in pmch-oif voltage across
‘the channel 31 over a finite voltage range. The

- variable dielectric constant channel may be

provided as hereinafter described.:
FIGURE 12 jllustrates a.seventh embodi-
ment which is similar to the fifth embodiment

may be used to provide other embodiments
.of the jnvention. FIGURE 13 illustrates an
eighth embodiment of the invertion which
has a structure similar ‘to that of the first
embodiment illustrated in' FIGURE 1 except
that the insulator 29 has two steps in thick-
ness. Each step further has two portions with

different dielectric. constants. Thus, the insu- .

lator 29 comprises four portions 29a, 29b, 29¢
and 29d, each having different thlcknesses
and/or different dielectric constants,

In addition, the channel is divided into five

‘portions’ 31a, 31b, 31d, 31f and 31h, each -
105

having different conductlvmes The channel
' portions are offset physically from the portions
of different dielectric constant in the insulator.
"Such "« structure comprises effectively eight
current paths having different pinch-off volt-
ages. ‘That is, channel 31b has a portion 31c
which is adjacent insulator 29b. Channel
31d is not only adjacent insulator 29b but
it also has a portion 31c adjacent’ insulator
29c. Similarly channel 31f has 2 portion
ad;acent insulator 29d.- -

- The devices incorporating the invention
include structures having channels constituted
of ‘a single crystal such as silicon produced
directly in a single crystal body or produced
epitaxially- on a . single crystal body. For
such single crystal structures, the insulator may
“be deposited- as from a vapor phase, or, in
“some materials such as silicon, mav be grov'vn
in situ as by thermal oxidation.

“The embodiments. of the invention include
~also structures:having a channel of polycry-
stalline material, such as cadmium sulfide,
cadmium : selemde, or tellurium, preferably
produced by deposition from a vapor. For
such polycrystalline structures, the insulator
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are not covered by the oxide. The entire stant can be obtained. remaining
oxide layer is then renoved. Then, For fabrication of structures with a
tapered 30 the wafer is heated at about 900[err] Cin dry or stepped
dielectric const ant in the sem - 95 oxygem,gsaiif or about five hours until s
anot her; con
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the wafer is heated at about 900°

oxygen gas for about five hours until another,
second oxide layer about 4000 A thick is
formed on the surface of the wafer. The
wafer is cooled to room temperature and then
reheated at about 400° C. in dry hydrogen
gas for about 5 minutes to produce a desired
channel characteristic. ‘The second oxide layer
is selectively removed over the source and
drain regions as by etching.

The oxide layer over the channel is now
stepped by using a series of photolithographic
and partial etching operations designed to
reduce the oxide thickness. The number of
these operations depends upon the requisite
number of oxide steps. In this example, four
steps are produced having thicknesses of about
1000, 2000, 3000 and 4000 A. Metal is
evaporated over the entire wafer, and then
selectively etched from all areas of the wafer
except over the source region, the drain region
and the stepped oxide. The mctal over the
stepped oxide between the source region and
the drain region constitutes the gate of the
device. The wafer is then diced into separate
units or arrays. The units or arrays are
mounted on a suitable support and leads
are bonded thereto, as by thermal compression.
After bonding, the units are encapsulated.

Another method for obtaining the stepped
oxide employs photolithographic techniques to
fully, instead of pamally, remove the oxide.
The oxide growth is then reheated. The areas
with oxide already present grow thicker and
the stripped regions grow to a thinner layer.

A method for obtaining a continuously

“The rretaal renainingtokide lamﬁsehqna'bmoved s'é'hnﬂce Hordfabricatioaiof stumee@tbd t@Rsreil

or stepped dielectric constant in
conductor, the same procedure may be used
with three sources of three different semi-
con(gctors in combmatxon with a  movable
mas

WHAT WE CLAIM IS:—
1. An insulated-gate field effect transistor

having drain current flow in a plurality of

paths which have different pinch off voltages
transversely across the gate, thereby obtaining
a remote cut-off characteristic, said remote
cut-off being obtained by a lateral change
in one or more ofjthe thickness of the insu-
lator, the thickness of the chaanel under the
gate of the tramsistor, the dielectric constant
of the insulator, the dielectric copstant of the
channel, and the charge carrier density in the
channel

2. An insulated-gate field-effect transistor
comprising a channel of a semiconductor
material; a source and a drain connected to
said channel and defining the ends of a plur-
ality of drain current paths in said channel,
a metallic electrode across and spaced from
said channel by an insulator which varies con-
tinuously or discontinuoysly as to some physical
characteristic in a direction transverse to said
current paths and along said gate whereby
the field apphed to the channel is varied
in the direction transverse to the dn'ecnon
of current flow so as to provide the effect of
a plurality of devices with different pinch off
voltages connected in parallel and thereby
obtain a remote cut-off characteristic.

3. An insulated-gate field-effect tramsistor
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st epped oxi de between the source region and said channel and defining the
ends of a plur- the drain region constitutes the gate of the ality of
drain current paths in said channel, device. The wafer is then diced into
separate” a netalli-c el ectrode across and spaced from55 units or arrays.
The units or arrays are said channel by an insulator which varies CORET
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techniq ues

Next, the wafer is heated at about 1050°
C. for 11(31 mmut‘els in an atx;:osphe; contain-
ing an N- opant, such as phosphorus,
thereby forming source and drain regions which
are not covered by the oxide. The entire
remaining mnde layer is then removed. Then,
the wafer is heated at about 900° C in dry
oxygen gas for about five hours until another,
second oxide Iayer about 4000 A thick is
formed on the surface of the wafer. The
wafer is cooled to room temperature and then
reheated at about 400° C. in dry hydrogen
gas for about 5 minutes to produce a desired
channel characteristic. The second oxide layer
is selectively removed over the source and
drain regions as by etching.

The oxide layer over the channel is now
stegped by usmghlsr.l series of photc:lhthographlc
an rtial etching operations designed to
reducqe’il the oxide thickness. The nuxgnnger of
these operations depends upon the requisite
number of oxide steps. In this example, four
steps are produced having thicknesses of about
1000, 2000, 3000 and 4000 A. Metal is
evaporated over the entire wafer, and then
selectively etched from all areas of the wafer
except over the source region, the drain region
and the stepped oxide. The mctal over the
stepped oxide between the source region and
the drain region constitutes the gate of the
device. The wafer is then diced into separate
units or arrays. The units or arrays are
mounted on a suitable support and leads
are bonded thereto, as by thermal compression.
After bonding, the units are encapsulated.

Another method for obtaining the stepped
oxide employs photolithographic techniques to
fully, instead of parnally, remove the oxide.
The oxide growth is then reheated. The areas
with oxide already present grow thicker and
the stripped regions grow to a thinner layer.

A method for obtaining a continuously

posited. By repeating the procedure the third

insulator corresponding to 65c js_laid down.
By gradually moving the mask while gradually
shifting from one insulator to the other, an
insulator layer with tapered dielectric con-
stant can be obtained.

For fabrication of structures with a tapered
or stepped dielectric constant in the semi-
conductor, the same procedure may be used
with three sources of three different semi-
coni.uctors in combinetion with a movable
mas

WHAT WE CLAIM IS:—

1. An insulated-gate field effect transistor
having drain current flow in a plurality of
paths which have different pinch off voltages
transversely across the gate, thereby obtaining
a remote cut-off characteristic, said remote
cut-off being obtained by a lateral change
in one or more ofthe thickness of the insu-
lator, the thickness of the channel under the
gate of the transistor, the dielectric constant
of the insulator, the dielectric constant of the
channel, and the charge carrier density in the
channel

2. An insulated-gate field-effect transistor
comprising a channel of a semiconductor
material; a source and a drain coonected to
said channel and defining the ends of a plur-
ality of drain current paths in said channel,
a metallic electrode across and spaced from
said channel by an insulator which varies con-
tinuously or discontinuoysly as to some physical
characteristic in a direction transverse to said
current paths and along said gate whereby
the field applied to the channel is varied
in the direction transverse to the direction
of current flow so as to provide the effect of
a plurality of devices with different pinch off
voltages connected 111oﬁparallel and thereby
obtain 2 remote cut: characteristic.

3. An insulated-gate field-effect transistor
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varies continuously or discontinuously in said dielectric constants of the
channel . direction. 9. An insul ated-gate
field-effect transistor 5. An insulated-gate field effect transistor
substantially as hereindescribed : s
conprising a channel, a tothe Figures 1- 3 [err]r 4 &5, or 6 & 7{.,’;@& -8,
30 source and a drain connected to said channel or 9 & 10, or 11, ;
13 of the accm and defining the ends of a plurality of drain panyﬂ Malexil
drawi ngs. cgirent paths in said channqlmﬁﬁd a gate spaced from sai o
channel b - -
sai d channel \Mmozﬂhgvams otawaum thy thickness 7. An insulated-gate -feld effect-Ounsifiixe
Appl i cants 6. °Aﬁalﬁ1ﬁ% gyl of @’F‘fe!;fé‘?’u wggcgsghrgomwfwnwnm ~
& CO. accordi stk
Pat ent Agenssﬁ%‘iaﬂmgltsﬁﬁwﬁz,cm i f‘faum Lo v&unhe dlel?cgttz%daﬁ 32
Bedf ord St r eetpositb@ or diglpqizscohstapiegf atid o sulator constant of the msulator is greater than the )
London W C. 2. ?F?ﬁ?%@%°¥@%?°@%&?%‘d8t% he Couri er
Press, Lean ndtTaspaumndidns sty ol reference
Sout harrpt 0N10Blatdofding 36 claitnOT) dsiprisity ef, a0 1o, Whls 028,655 41885, obe soRlag,Nesd.

source ‘and a drain eonnected to sald channel or 9 & 10, or 11 or. 12 or 13 of the accom-

and -defining the ends of a plurality. of drain panymg drawmgs

curfent paths: in -said channel, and a gate

spaced from -said channel by an insulator, '

15 wherein it is a physical characteristic of sa:d. - ' ' :
channel which varies laterally. - For the Applicants

or

-6.. An insulated-gate field effect transnstor _ MA'ITHEW‘S, HADDAN & CO.
according ¢o ‘claim 1 or .5; wherein it is : Chartered Patent . Agents
the dielectric .constant of sald channel wlnch 31—32, Bedford. Street, %\

20 varies laterally. . . ' ‘London W.C2. -
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