4 1, 043, 124 negative bias
voItage applied to the gate conpOS|te teIeV|S|on S|gnals such as

T~ - Sieadeg teo—ant -er stage (not
shomn) is: provi ded by such negatlve gate blas a suit- coupled to a
si gnal synchtoni zi ng st age abl e potenti al supply source such as a
through a‘doubl e ti ;ﬁconstant netmnrk 5 battery (not shown) is connected

in series’ which &t elfﬂi'l'@&[‘ 2¢5| st or
e’ I‘A'OI’II Zln s ar at!g)rm?o spurllts))tzjlts311

68 bet ween the 3
S, with theP ]Prrpul ses. One portion of the

substra,L_.e(wel ectEod
e a di rmdfqpplk&wh%mhbemSpetwdmonconstant net wor k

doubl e ~pol a
corrprl sesga SO, M ate elpgchs o6k, p05|t|ve N£kBBjsye to the gate
Ghesi stor 74 which 10 el ectrade

capaci t oeN72 /g
are sele -ed el*‘e?t”?‘q@‘t"}?'%ﬁd’"i’%s‘“‘” of A"‘ﬁ@‘“a(”f’tﬁ‘sf’ ey on
) of Fabi3el%dbnstant. The second portion of the

al t er nat.
"j'ure 4°|f ¥ gr |(§.me{¢5§,& 2R Publishe@ 05 &pe. 2, @66 onst ant  net wor k
/" type, |i.e. has a zero bias char- parallel

ri sesa
nected resi s capa@i th'?“”’ CoP%t“e’r"F%t ic corresponding to one of
ch 15 curves 30-35, a

78 of. rel at |veI y short ti
posi tive JaddxagacapphdcedH3T (1A BAY; 0GB Pe23Be M4 FAd. capacitor 72 and 80

the ‘gate gheellOAd3sadFLpbhs transistor to the gate electrode 22 of an
I nsul-at ed-gate operate at ‘the centre of its linear operat- field-

effect transistor 10 of the t@Q?éPI@é@SPECIFIGﬂI@Nar acteri stiC The
appropriate bias ed, i npect i 0 vol t age may
be applied by connecﬂ% "Pﬂg(l;" ‘ﬂ!‘%ﬁ%"é&m § 16 grounded. 20
gate electrodg g% S’&SPAT r&SAstadd 8f vﬁliet,&ﬂ}Ta'it@m %w}?’ltgée%ttﬁeogﬁ 24 is

connect ed t@mtp% tlo rganized® (ﬁr \f t&s (df0tqire lifafled, B edubd the gaer 45
positive t et Sate Dalamé eUturt S&ttppify electrodei ﬂoalbe dfivea wourcee ofbfbiasper at i ng

pot ent i aI Amgriesp 0 slPQ’tFe‘Fal C“rsmnsg\ﬂ’%gﬁ HEY conpri se
the sourcd g%" Ih 0";% il ée 1§ A S UEG"" positive
vol t age at ef 5 q,eq acp@.&s 1 e ﬁtnﬁhc%ew She 50

substrate 25ranatisto ua,p d td mahdmby snhicht rfal;deaﬁedtemmleue syitable étre‘eiermde 26 is .

co@nect e is particulaglys syciffembadaner he MYERUORE i o0 66 o
cog‘ tro eg h‘f"ﬂr‘&u &} ?E’f"&"% %llﬁ%‘ﬁﬁyoffelgaufg {ig%gurre 8urﬁ‘;der t he

ady state nﬁpmvenuoﬁqaanfeg 36 ate}aﬁ»mapﬁeadl Rigure 35isSt giapte skmfwmgh&am cur-t i%ns.
Tﬁ revent emtﬁe@@lwgbiehﬂseﬂcqrtr@ﬂstorsr ect | %@uﬁ @ﬁt@o_
S| Fg

subst rat g wd §elm] ﬁ@fi"{e@gml n,c %ﬁuﬁ’l’fﬁegﬁtﬁf 8‘dé and

source el ectﬂ( ehtsrbgluﬁ)ﬁer\bﬁ&kt ghgnals, a
suit- ext eﬁﬂvaﬁuohe&c&ﬁmgly compnses an elec- bodymg the%ventlon. abl e potent aI6°supp| y

sour ce such trieal gircuit ipolading an glgt!‘ie HEynEIauizing sigattery s
nal s ator, ij]VlS

connect e%l 1s§>§mt§§gﬂete3}fc&&%5ﬂg sour on. rece;vers em-

I't "has a zero
sistor 68 b@ @ewgeu@ﬁ pstg rat Bigu |@sepﬁdsmtsaﬁ:t esfctllatorcmreuif ve

correspondi rtg>‘lalnie as aefhmbnade&c ﬁtenudur bodying the lti‘ésﬁ@t or used 65t he

ctr s Q‘E ure 1,
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signals are® lectrode to control the conductivity of the UseC 1n the Semicontuctor art.
9 current path, an output circuit including a ample, the body 12 may be lightly doped
30 load impedance connected in series with P-type silicon of 100 ohm cm. material.
the current path, a first impedance con- In its manufacture silicon dioxide heavily
nected between a reference potential and doped with N-type material is deposited 76
the gate electrode and providing with the Over the surface of the silicon body 12. By
capacitor a discharge time constant greater mMeans of a photo-resist and acid etching,
ok .36 than the period of the alternating voltage, ©Or other suitable technique, the silicon di-
! _ the source electrode being connected to the O¥ide is removed where the gate electrode
o reference potential with the substrate pro- iS to be formed, and around the outer edges 80
viding a rectifying junction with the source Of the wafer. The deposited silicon dioxide
electrode and having a direct connection IS left over those areas where the source-
40 including a second impedance to the gate drain regions are to be formed.
electrode to bias the rectifying junction: _ The body or wafer 12 is then heated in a
forwardly dunng the excursions of the alter- Suitable atmosphere so that exposed silicon 85
nating voltage in one polarity direction 2reas are. ox1d1zed to form grown silicon
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polarized in a direction to hold the sub- capacitively coupled to the

synchroni zi ng strate el ectrode at negative potential rela- signal
separator stage t | i _ — —
tor 72, the relative anplitude of the syn- 105 - Fromthe foregoing, it
will be seen that chronizing pulses with respect to ground the:circuit

of Figure 4 operates to provide potential varies as a f
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signal peaksi ;d%é’gﬁ#?vl
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circuit nay
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drain e é’i:actrodes as
ce of the
thi Qrddr Of |

o
e inpyt resis

fRguénties &
Thiet silican
on a conductive base or-header 26, which
serves as a substrate electrode, as shown
in Figure 2. The layer of grown silicon di-
oxide 28 on which the gate electrode 22 is
mounted, overlies an inversion layer or
channel connectmg the source and drain
regions. The gate electrode 22 is displaced
towards the source region S so that the dis-

tance between the source region S and the

gate electrode 22 is smaller than the dis-
tance between. the gate electrode 22 and
the drain region D. If desired, the gate
electrode may overlap the depos1ted silicon
dioxide layer 18. Alternatively, the gate
electrode may be symmetrically disposed
between the source and drain regions,

The drain and source electrodes are
connected to each other by a channel C.

The electrons flow from source to drain in-

this thin channel region close to the -sur-
face. The conductive channel Cis shown
in Figure 2 in dotted lines.

Alternatively, the wafer 12 nay be .of
lightly doped N-type semiconductor ma-

sh %er]n e% Ecénugi

the curves below the zero bias point repre-
senting negative gate voltages relative to
the source.

The location of the zero blas curve can
be selected by control of the processing of
the transistor during its manufacture. For
example, by controlling the time and/or
temperature of the step of the process when
the silicon dioxide layer 28 is grown, the
number of free charge carriers in. the de-
vice can be controlled. The longer the
transistor is, -baked, and the higher ‘the

temperature, in a dry oxygen atmosphere,'-lzo'. =
amount of drain voltage for zero bias be-'..;_--'_ :
tween the source and gate electrodes. By

the more the drain current- for. a’ given

way of example, to. establish the curve 36

as the zero bias curve, during. the step 125

which produces the silicon dioxide layer

110

115

28, the transistor was baked for two hours -

at. 900" centigrade in an atmosphere of dry
oXygen.
baking, or both are increased, thé zero bias
curve will correspond to one of the curves

If thé temperature, or time of-
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ing signal excursion in the positive polarity conditions to be self
starting. Accordingly, 5 direction, the rectifying
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the substrate 26 and the source el ectrode ground through a gate bias
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the sane potential as the source el ectrode.
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enbodi nent of the invention
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to go suffti %@@3 kBé m @ncluding a direct cur- desirable to refer the synchtomzmg pulse
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rent circuit connectmg the gate and sub-
strate electrodes for maintaining the sub-
strate and source electrodes at substan-
tially the same potential. In the case of the
circuit shown in Figure 4, the means com-
prises a transistor havmg the appropriate
zero bias characteristic for small signal
translation, and the connection between gate

and substrate electrodes In the cases where -

the transistor is of the enhancement or
depletion types and the gate is maintained
at a potential substantially different from
zero_ relative to the source electrode, the

- means includes a potential supply source

of appropriate value between the gate and
source electrodes,

- The schematic circuit dlagram of Figure
5 represents a synchronizing signal separa-
tor for television receivers. A source of

peak amplitude at a fixed potential. Ordin-
arily, in tube or junction transistor types of
circuits the referencing of the synchroniz-

ing signal peaks is effected by the rectifying 110

action between grid and cathode of a
vacuum tube or base and emitter of the
junction transistor. In operation, the syn-
chromzmg signal amplitudé causes con~

duction of the base-emitter or grid-cathode 120 -

path to clamp the peaks thereof to a ﬁxed
potential.

However, in a synchronizing signal separ-
ator circuit employing an insulated-gate
field-effect fransistor, an extremely - high L
impedance exists between the gate elec-
trode and the other electrodes of the device.
In order to effect the desired clamping
action of the synchromzmg sighal peaks,

the gate electrode is direct current’ con- 130
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