PSEUDO-INVERTER CIRCUIT ON Set-, FIELD OF THE INVENTION
The field of the invention is that of semiconductor devices made or a
semi-conductor-on-insulator substrate 5 semiconducting material(SeOl
substrate) comprising a thin layer of semiconducting material separated
from a base substrate by an insulating laver. The invention, more
specifically relates to a pseudo- which are applied circuit which,
depending on the inputs which are applied to it, may provide the logic INV
10 (inversion) , NOR and NAND functions, so that the whole of standard
library or CMOS cells may be described on the basis a single circuit of
the invention. A preferntial application of the invention relates to the
making of wordline driverseireuit farnetweork 11o0f memaony-cells
BACKGROUND OF THE INVENTION A conventional DRAM (Dynamic
Random Access Memory) memory cell is formed by associating a
transistor and a capacitance for storing charges. More recently a DRAM
capacitance for storing charges, More recently, a DRAM 20 memory cell
only consisting of one transistor has been proposed. This cell utilizes
floating channel effect T for storing, charges an does not recquire any
additional capacitance, Memo s cell- arc conventionally .: .. out a memory
'23: array so that the gates of the transistors of the cells laid our alone t
Sine the memory array share 2 wordline, while the sources of the
transistors of the cells Ia|d out along a column of the memory array share
a bitline, THEStared d& VANHERory cell may be accessed by means
of a single rmmfaaddaess tepresented by-ion is that of semiconductor

devices nmade on & samiconductor-on-insulator substrats

(SelI subsirate) comzrising & thin layer of
o semiconducting materia: separated Irom 2 bass substrate

by an insulating lavsr,

The invention more specifically relates

inverter S5e0l

wnich are applled LT, may provide
10 {inversion), NOR and NAND ot
the standard library of CM mav pe describped o©
the basisz of & gingle circuit ol the invention.
& preferential applicastion of The Iinvention relatss
Lo the making of & wordline druver circult for @& network
1% of memory gellsg.
BACKGROUND OF THE INVENTION
A conventional DRAM {Dvnamic Randor Access Memory)
20
o

laid ouvt along & liine 2f the memory array  share =&



the wordline and of a single column. address represented by the bitline.
Each wordline is controlled via a wordline driver circuit, which is itself
driven by a row address decoder. In practice, the access transistor in the
DRAM memory 10 cell must have a very low leakage to sustain the
information, as long as possible. Its threshold voltage should thus be
relatively high. This implies that a relatively large voltage has to be
applied on the gate in order to make it conducting. It will be noted that the
15 voltage of the wordline should also take into account the
source-dependent change in the threshold voltage of the transistor of the
memory:egll knowmasi*bodyeffect!rdhe woérdline driving:thre gate offthe e
transistar;shauld.thus: delivera:valtage-whichdsdypically.1.5:t0:2 times =
20 nigher than. the,nominal voltage..Conventional wordline driver Cttqwts be
are thus reIatlvep/ bUIkX notably relatlve[g to the sge of a memoryén |
which’ eneraelfy causes |ntegrat|on pro% ems (nocta%iy the redwremeht or’
re’sort‘rgﬁ t0' 8 Stacking s techniquet We6-cafted Stagyéering teCARTUE f6?‘“‘
several driver eircuitsehind each other in order to address several
adjacent lines:of memory:eells). In&igrblasordline driverercuit300rivar
according.tq :the,state of the aut issillustrated  as deselibedine30 decoder .
document LS 2607/9103906, The driver, c'r%wt§99raqdra%seesmﬂe@my
memory. cells 100 via the wordline WL A the n des of the CIt‘CUIt 300
have SHigh VBitdge, Exceptfor thé nput” Signals §i§andr\?'# from the liné ™
address deEEderr330: The 35 trafsiBfors’ %he dfiver Ghetie 3o this L t2ae
have t&:support high Violtages) atotably~ the transidtors 30%and &1 Byrat =
taking iteaceaunt thesdifferenfse has te be applied on the gate in
order to make it conducting. It will be noted that tChe
15 voltage of the wordline should also take into account the
source-dependent change in the threshold wvoltage of the
transistor of the memory cell known as “body effect”. The
wordline driving the gate of the transistor should thus

= . ~y

deliver a woltage which is typically 1.2 to 2 times

R

higher than the nominal voltage.

Convenrional wordline driver cilrcults are  thus
relatively -bulky notably relatively te the size of a
memory cell, which generally causes integration problens
{nctably the reguirement £for resorting o & stacking
25  technique, a so-called  Cstaggering” technidue, foxr

several driver circuits behind each other in order €o

address several adjacent lines of memory cells).
In Fig. 1, & wordiine driver circuit 300 according to
the ate of the art is illustrated, ag described in
30 document US 2007/0105%6¢.

The ariver circuit 300 addresses a line of memory
cells 100 via the wordline WL, All the nodes ¢f the
i £ 300 have a high wvoltage, except for the input
lg ¥i and Yi# from the line address decoder 330. The

transistors of the driver c<ircuilt 3200 thus have to



in _onnect.ions. the Applicant was able to estimate that the area or the
,.river circuit 300 of Fig. 1 corresponds to about 6 times that o:f. transistor
303. Circuit. 300 therefore proves to be particularly area consuming, ce.l
former, notably as compared with .he area or. a memory with a single
transistor. 10 The, staggering of several driver circuits 300 behind each
other t=hen proves to be necessary in order to take into a count the pitch
difference. 1. simpler worcline ariver, c_zcuit is illustrated in Figs, 2a and
2b. Fig, 2a illustrates the logic functions 15 provided by this circuit, while
Fig. 2b _".ust,rates a. possible embodiment: thereof. will first of all be
noted ¢hapthis circuit imoludes:=two lcgis:NOR gatest2,z3 &1 paraltel “Wavirg:d
a common input MWL1 and having as another input, a single 20 signal I,-

or its complementary.Al, The outputs are formed, by local wordlingg::NL3,
and LWL3. It will then be noted that ynlike the circuit of Fig. 1, the circuit. .
of. Is. Za and 2b'is stipplied with a” hig “K}oltagé“'malnf wordline signal =~
MWL# provitied 15y a Tafie 23-dddress decoder't. The blt is mdre fidoli"®
two to-fouritirne=, moresignificant power eonsamiption than forthet- 00
circuitcoffrigr Az sAn estimation.made: by-thecApplieantof thessizecof eachnc,
of he transistor..relatively tathe referenc Vi3t 3. 30.designatingthe width«
of the%;§%925|§t%rj_%%§ Fig.....is:reported on Flg_. 2b_. The_result is that the
total size is_c" the order of N303. Thus, ‘Te circuit of Figs. 2a a ,%{\Zb i
Fid. T, heVerthaless it reméirls

proves -,a b& adtualiy Simpler thaf that ¢ | ’ n_
area EoHSUMINY: 3 5'SHORTDESCRIPTIONOFTHE INVENTION'4 “&&e
into account the pitch difference.

¢

& simpler wordline driver circult is 1llustrated in

Figs. Za and Zb. Fig. 2a illustrates the logic functions
15 provided by this circuit, while Filg. Zb illustrates a
wseible embodiment thereol,

It owill first of all be noted that this circuit
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includes twoe logic NOR gates 2,
commen  input MWLE and having as anothesr input, a single
20 slgnal B or its complementary A#. The outputs are formed
by local wordiines LWLy and LWLg.
T¢ will then be noted that unlike the circuiit of
o)

Fig. 1, the circult of Figs.

3

Za and 2b is supplied with &

r

high voltage main wordline slonal MWLE provided by a line

ddress decoder 1. The result iz mere (aboul twoe to four

e
i
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times more) significant powsr consumption than for the
circutt of Fig. 1.
An estimation made by the Applicant of the size of
sach of the transistors relatively Lo the reference Wi
30  designating the width of the transistor 203 of Fig. 1 1s
reported on Fig. 2. The result 1s that The total size 1s
cf the order of 6Wsn. Thus, the circuit of Figs. 2z and
Z2h proves o be actually simpler than tThat of Fig. 1,
nevertheless it remaing area consuming.
SHORT DESCRIPTION QF THE INVENTION
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]




A firs™: object of the invention is to propose a circuit which once not have
the drawbacks me_ntioneci earlier, in particular a vela v iy not very bulky,
low consumption circuit, which may be used as a wordl ire 5 driver circuit
in a memory array. Another object of the invention in to propose a
particularly simple and not. very bulky ci.rcui't which may be used for
providing different logic functons. in this context, the invention according

to a first 10 aspect, proposes a circuit made on a semiconductor-
on-insulator substrate comprising a thin layer of semiconducting material
separated from base substrate by an insulating layer, including a

transistor of a firsts typeraf-channel in series. with:a transistor-of a-segord -

15 typg;of.channg| between a first and;a second terminals, for.application, . ;
of a powe supply, potential, each of the ransistors comprising adrain |,
region and & séburce région in'the thin'layer, a channel exténding between "
the sotifE&“F&yidn‘and thetdrain régidn' a4 front coritrol Géte 20" ocated
abovedtheehafner; characteriZegin that each transistor has a each

control date-formed inothe:basecsubstrate belew:then chamnelof thecpese =2
transistor a.ndi capable; of-being-biased for modulating-the-threshald-» oz

voltage. of the;transistor, 25 and in that an least one of the. transistors

configured in order to operate in a depletion mode under the action of a
pack gate Smal whidart ] uffenty MonTte & IashaId: tollage.
Eertairipeterred BUt fbN-limiting a8pectdthis S0 déviegare thevstor ~on-
following: -thechack contiol gates arerbiasedrtsy a sametback gate vsignaly<
- the fiystterminat far-application-Qf aspewes supply- potentiad.=is biased by« =
the(x%?DEﬂ“@HEHY&ﬂQH@'QE%%@; inciuding & transistor of a first
type of channel in series with & transistor of & second
5 type of channel between & first and a ssecond terminals
for application of & power supply potential, each of the
transistors comprising a drain region and a source region
in the thin layer, & channel esxtending between the zource
region and the drain region and a front control gate

20 located above the channel,
characterized in that each transistor has a back
contrel gate formed 1n the base sgubstrate below the
channel of the transistor and capabpls oI being biased for

modulating the thresheld voltage of the transistor,

[§]
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and in that at Least one of the transistors is
configured in order to operate in a depletion mode under
the action oi & back gate signal which will sufiiclently
modulate ite threshold veltage,
Certain preferred but norn-limiting aspects of this
30 device zre the following:
~ Lhe back control gates are bilased by a same back gate
signal;
- the first terminal for application cf a power supply

potential is bilased by the complementarvy sigpal of sald

Cad
i

back gate signal, whereas the second terminal for



35 back gate signal, whereas the second terminal for 5 application of a
power supply potential. is biased an a state; - the transistor of the second
type of channel is configures; in order to operate in a depiet_on mode
when 5 the back gate signal is in the "ON" st.," -- the second termina:_ for
app-...cation of a power supp-l potential is biased by a comp ementai.y
signal of said back gate signal, whereas the first terminal for application

of a power supply potential is biased to & 10 "ON" state; -- the transistor

of the first type of channel configured so as to operate in a depletion,

mode when the back gate signal, is in the "OFF" state; the first terminal

for application aipewerrsupph«5: petential is-biased:at:a ON stal@eq =: -
whereas:the second terminal for application. of a power supply potential

is biased gt "OFF” state; - it includes an input dedfg connected to the
front cont[opgaté’_bfne"é}tﬁ"gfr' the fransistors, and an otitput 20 node " **  *°
connetted 6 the midtie“pomt: dftherseriat® assbciativi of the trafisistorg s
the transister of neefirstchannel typeis ERET Ctransistor and wherein the
transistor: ohthis second: echannel type issan NEEFE transister; 25« thesupp iy
transistors are fully;deplgted-Ee@ ytransistars. . According to asecopd .14
aspecf, the inyentionJelates to wordling driver circyit comprising at least
one pair _of circuits according to the fi..st aspect of the invention, laid out
in para‘e , each circuit of tin& pair 30 being intended 16 recéive’ aninput ©
dignal frdm & ¥8W" address decoder and providing at the output a signal
intended-to-be used asiaoval woérdline:forfa ptaralityse o©f channel is

configured so as tTo operate in a devletion mode when the

back gate signal 13 1in the “COFF” state;
— the first terminal for application of a powsr supply
15  potential 1s biased at a& ON state, whereas ithe szecond
terminal for application of a power supply potential is
biased at a “OFF" state:

-~ it includes an input node connected to the front
control gate of each of the transistors, and an output

20 node  connected to  the wmiddle point of the serial
association of the TCransistors;

— the transistor of the first channel tType is a PFET
trangistoer and whereln the transistor of the second
channel type 1s an NFET transistor;

25 - the transistors are fully depleted 880I transilstors.

According te a second aspect, the invention relates
to a wordline driver circult comprising at least one pair

of circuits sccoerding to the firgt aspect of ths
invention, laid out in parallel, sach circuit of the pair
30 being intended o receive an input signzl from & row
address decoder and providing at the output a signal
intended to be used as & local wordiine for a plurality

of memory cells lald out as a row,
According to still another aspect, the Lnventiecn
35  relates te a memory incorporating a wordline driver

circult according to the second aspect of the ilnvention.



of memory cells laid out as a row. According to stirll another aspect, the
invention 35 relates to a memory incorporating a wordline driver circuit
according to the second aspect of the invention. 6 According to still
another aspect, then invention relates to a method forr: controlling a driver
circuit according to the second aspect of the invention, wt _..... in an

active mode, the signal for biasing the hack gates of the first circuit of

pair_ of circuits ._s the complementary signal of the signal!. for biaisin.g

the back Pates of the second circuit: of the nai-l of circuits; - in an

inactive mode, the first terminal fo.r 0 application of a power supply
potential and #ae 8i6,d;.c; foriasing the back gates-efeachof thievention
circuits of a pair are in the “QEF" state. SHORT DESCRIPTION OF THE .
DRAWINGS Other aspects, oblects.apd advantages of (e present, ...
invention will becorme better apparent Upon reading the - following detailed
description’of gr&feffed &mbbdiments theredt giver as & Adndimiting ~2*
examplefandmate with” tefereAcE 10 the dpperddd, drawihgs'wiierein, ine
addition dorBiasndn2a:and2yoawhich comments:have alreadysbeenc20:he
made eatlier: - Eigs- 3a and. 3h-llustrate,examples:of tramgsistors having & ¢
back coq;ggl&qtgg;Fig. 4 illustrates the modulation of the threshold
voltage of a transistor depending on the bias of its back. 25 control gate; -

r
1 Q_L""‘

fl?flg 5illdmst%éjtes%‘pos%ﬁﬁ]été“r%%odfpﬁ)gﬁt’of tﬁg%ircﬁi%F'ﬁgcorgifar\?;th he *°F
irst aspéétrofthetinvention®pidViding ® theé’ fogie NOR fuctfoh; - Fif.gT677°

illustratesa pbssible ermbodimeit obaswordlineach of the circuits of a
pair are in the “OFF” state.
SHORT DESCRIPTION OF THE DRAWINGS

Other aspects, cobliscts and advantages of the present

15  dnvention will become better apparent upon reading the
following detalled description of preferred embodiments
therecf, given as non-limiting example, and made with

a
refaerence o the appended drawings wherein, in addition

o Filgs. 1, 2z and Zb on which comments have already been
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- Figs. 3a and 3b 1lilustrate examples of tfransistcrs
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ack control gate;
- Fig. 4 illustrates the modulation of the threghold

voltage of a translstor depending on the bias of its back

A
[§:]

control gate;

-~ Fig. 5 illusitrates a possible embodiment of the circult
according to the first aspect of the invention providing
the logic NOR function:
- Flg. & illustvates a possible embodiment of a wordline
30 driver circult sccording to the second aspect of the
invention;
-« Filg. 7 illustrates e possible embodiment of the circuit
according to the first aspect of the invention providing
the logic NAND function.
35 DETATLED DESCRIDFION OF THE INVENTION




30 driver circuit according to the second aspect of the nvention; Fig. 7
illustrates a possible embodiment of the circuit according to the first

aspect of the invention providing the logic NAND function. 35 DETAILED
DESCRIPTION OF THE INVENTION The invention according co a. first
aspect relates to a circuit made on a semiconductor-on-insulator

substrate comprising a thin layer of semiconducting ma'tert.:'l separated
from base substrate by an insulating layer. 5 The circuit includes a
transistor of a first channel type, in series with a transistor of a second
channel type between a first and a second terminals for application of a
power supgly patential, each.ofthe tragsistors comprising a drain.region
and a source region in the thin 10 ayer,.a hannel extending between
the soUrce région aid the drain region, and a front control gate located
above“tH& thann@l. ifi thé ‘emboditiént illistratedin Eiys” the "Eircdit -5+~
comprises asP chahpe! transistor TR hesdouree 45 ofvwhich: is*€orAgéted
to:the first terminalfor application:of a:power supply potentiaf andtanhennel
channglfransistor EN; the spurce of whichds connected tathenseeend t ype
termingl for application pf a power supply paigngal 20 The.gates ot the, -

transistors T,, Q of the circuit, are connected together and connectedto a__
common iRPUE(B iRFRys! 5 and 7, MWL# inFig. 6)."The middle: point of **
the sefial’'assbcidtion 6f the'trafisistors Tp, TNPfoths the“gdtput of the =7~
Gifcuit (QUT in Figsieloantl 7A0WILE and P254 W O in: Figp 8)¢ T hescif.cuit anc
according te:the:firstaspeact afithe= inventionrisrsaidtohe-a iocared above
pseudpsinverter.that it has the standard structure of a CMOS inverter.

However . . N . . e .
'%%z the eambodiment illustrazed in Figs. 5-7, the

rate

circuit comprises a P channel transistor Tp, the source
15 of which is connected te the first terminal for
application of a power supply potential and an N channel
cransister Te, The source of which is ceonnectsd to the
second terminal  for  application of & powar supply

potential.

20 The gates of the transistors Ty, Ty of the circult
are connected together and connected to a common input (B
in Figs. 5 and 7, MWL¥ in Fig. 6). The middle point of
the serial asgocistion of the transistors Tp, Ty forms
the output of the circuit (OUT in Figs. 5 and 7, LWLy and

25 LWLg in Fig. &).

The cirouit according to the first aspect of the
invention is said to be & pseudo-inverter in that 1t has
the standard structure of a2 CMOS inverter. Howevar, as
this wlili be described further subseguently, depending on

30 the inputs which are applied on this circuit, the latter
may produces other logic functions.

It will pe noted that the logic inversion functicn
may moreover be zchieved by setting in a standard way the

first terminal for application of & powsr  supply

{ad
i1

potential to the high stabte VDD and by setiing ths second



this will be described further subsequently, depending on 30 the inputs
which are applied on this circuit, the latter may produce other logic
functions. will be noted that the logic inversion function may moreover be
achieved by setting in a standard way the first terminal for application of a
power supply 35 potential to the high state VDD and by setting the second
8 terminal for application of a power supply potential to the low state
GND. Within the scope 04 the invention, each of the transistors has a
back control gate formed in the base 5 substrate below the channel and
capable of being biased for modulating the threshold voltage of the

transistor., AR chanpel frapsistor is illustrated in.Fig .33, having ahack ..
contro| gate BGS lard out --n the base substrate under- the insulating

layer BOX §8vas‘sto””lfie‘ 10 positioned facing the front control gate G. The
back control gt BGESs fored hére by & P typ& dope region isofdted™ ¢
from the Basessabstratechyza welC cof conductivity NoAReN chaniée base
transistoris Hhustratecd>in Eig. Sbs 1B having aback control gateEGS ased
laid out:Anithe bass;. substrate underithe insulatinglayer so-adabe cor .
positioned facing the front conrol gate, G. The back ;control,gatg BG,,is 5,
formed here by an N Eype dorgﬁe;g egion inszgjlateg from tht base s_:rurti)gtri\i[em
by a well’of 20 Tondiictivity P In Figs: 3a and 3b; the trahsistors are fu?ly”®
depletedie- ‘G Fransisiors definéd Bya cHihneB6dy Fegion thatis thin ©¢
erfought 16 allowe the fiedd 'anduced byottie toprcontrol gates(uAderUsuaback
voltagecanditions)to 25 reachdheburied oxide layer B@. .cAfeansistor on

form”@éﬂlﬁ%%ghaﬁgghha§ﬂgtyg%se gubstrate by & well Oy of

conductivity N¥.
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&n N channel transistor 1

15 having a back control gate BGy laid out in the base
substrate under the insulating laver so as to be
positioned facing the front control gate ¢. The back

control gate BGy its formed here by an K type doped region

nsulated from the Dase substrate by & well O of

-

20 conductivity P.

in  Figs. Za and 3b, the tfransistors are fully
deplered Se0I  transistors defined by & channel/body

region that ls thin enough to allow the field induced by

the top control gate (under usual voltage conditions) to

2% reach the burled oxide layver BOX.

A transistor for which the channel nas N typs
conductivity and a back contrel gate of conductivity F
nas a very high threshold voltage. This threshold voltage
may then be reduced by applving 2 positive woltags on the

30 back control gate. A transistor for which the channel has
N type conauctivity and  a pack control gate of
conductivity N, as for it, has a nominal threshold
voltage which may Dbe reduced by applving & positlive
voltage on the back control gate.

35 This wvariation of the threshold wvoltage of the

transistor via the back control gate mayv be Zormulated as



conductivity and a back control gate of conductivity P has a very high
threshold Voltage. This. threshold voltage may then, be reduced by
applying a positive voltage on une, 30 back. control gate. A transistor for
which the channel has N type conductivity and a back control gate of
conductivity It as for it, has a nominal threshold voltage which ma.v be
reduced by applying a positive voltage on the back control gate. 35 This
variation of the threshold voltage of the gansistor via the back control

gate may he formulated as 9 Vth = j-(, wherein Vc5 represents the
threshold voltage of the transistor, V55 the voltage applied to the jack
contro} gate, Vim the nominal threshold voltage.{which may:he shifted:by,; «
the wark,function depending on; 5 whether aback contral.gate. of the N.or, .
P type is used), and.cis a coefficient related to.the geometry of the .
transistor. As“sHowr in thé thesis *Archifectlifés ihovantes dé" memoirs ©°
non-voiatie enfifatqlie SUhTiRT mince 88 10 Silicium® tffovaiing ¢+ng oo
architetterrés of monavdlatite memonsembeddad-oi acthin filmrof siicomzd)
defended by GermainBasso-inadune-2009at the University-atProventethe
Aix Marsellle I:the coefficient a may no--ably be approached as a_= 3.t".,
wherein i, designate; the cl,sox A5 tickness.olthe diel eUi.c agig layer ..
separating the “front contgotf gate from the channel, tsO> djeslgnatlng the
thicknBEE 6t the inkuiating Tayersepafaiing thé back “controt yate frofi the™
channel ahel desighafing the Bickriess of- the-thif faye?f20 g -volatile
therefore:understoeddhat the type-bidoping ofothezbdck controkgateiad by
associatedwith adeansistor either2shifts:thememinal #hreshald voltageer e
nOt’aﬂQ§ha&gy%eilie I, the ceeffiiclent o may notably be

. 37 . )
approached as O=-——%—_ wherein L,z designates The

T +3dyox
15 thickness of the dielectric gate laysr s=separating ths
front control gate from the channel, fpey designating the

thickness of the insuwlating laver separatin the back

{3

control gate from the channel and ty designating the
thickness of the thin laver.

20 It 1s therefcore understood that the type of doping of
the back control gate asscociated with a transisior eliher
shifts the nominal threshold voltage or not, and that the
bias of the back control gate allows adjustment of th
threzheold veltage.

25 In this respeclt, Fig. 4 illusirates the modulation of
the threshold wvoltage Vyy o0f & transistor depending on
the bias Vg of 1its back control gate. This biass is
typically in the range OV-VDD,

An N type transistor has a nominal threshold voltage

34 Vpap - The effective threshold woltags of this transistor
may be reduced from the nominal threshold voltage Ve by
increasing the bias Ve of 1ts back control gate, and
this gleobally linearly according to a slope corresponding

o the coefficient o xelated to the geometryv of the
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bias of the back control gate allows adjustment of the threshold voltage.
?5 In to s respect, Fig. 4 illustrates the modulation of the threshold
voltage V1,,, of at_ransistor depending on the bias V55 of its back control
gate. This bias typically in the range OV-VDD. An N type transistor has a
nominal threshold voltage 30 AN. The effective threshold voltage of this
transistor may be reduced from the nominal threshold voltage V,,Nu by
increasing the bias V;,;; of its back contr%gate, and this globally linearly
according to a slope corresponding to the coefficient a related to the
geometry of the 35 transistor. 10 Two possible variations of the threshold

voltage of an, N channel;transistos versus the geometry.coefficient a: are =
ilustrated,in Fig, 4..in solid lines and,in dotted, lines, respectivelpdtis ...
noticed that it, proves be 5 possible (cf. dotted liné curve) to adopt a
geométhy of &' transTstdr sich fit the tranisi§tor 1§ ina‘deplétion Hode™ ==
(negativé tiireshbfd G6ltage} Whehta sifficienthe dargerbiastis apphied toGts e
back gontrolgate AP typettransistor has anominakthpesholgevoltage 10 =
VTPS.:The £ffective thresheld-voltage of this-dtransistor :may be ingspased -,
from the nominal.threshold yoltage V:rp;,., by feducing the bias YBG ofts. ,
back control gaze, and this globally linearly according to a slope
corresp%n%ein%‘f‘d’th“é”céeﬁibleﬁt a related thﬁe“”géd[ﬁetLry ofthe 15
transistor, Two posiblé Variations of thé threSHbid voltade of & Pl ciannér e
tfansistor vei8us thefgedmetry coetficient avare = HastratedinFir g2 L stor
solid lineg and irdotted =lines; sespectively, iltis noticed thatit provesito ez
be 20 possible (¢ » doted. line curvg) to,adopt: ajgeaMey 0¥ & gare, and
this globally lineariy according to a slope corresponding
o the ceoefficient o related to the geometrvy of the
15  transistor.
Two possible variations of the threshold voltage of a
F channel transistor wversus the geometry coefficient o
are illustrarted in Fig. 4, in solid lines and in dotoed
lines, respectively. It is noticed that 1t proves Lo be

20 vpossible {ci. doted line curve} te adopt a geometry oi a

ible (
transistor such that the fransistor is in a depletion
mode {(pesitive threshold voltage) when a sufficiently low

bias iz applied to 1ts back control gate.

Preferentially, provision is made for the transistors

jan
L5t

of the circult according to the Ifirst aspect of the
invention to be fully depleted. The benefit is thus due
o the fact that such transistors have wvery low
fluctuation of dopants {(RDF: Random Dopant Fluctupation):

the nominal threshold wvoltage i1s  then defined very

i

30 gpecifically, as well as the wvariation of the threshold

[&H

voltage versus bias of the hack control gate.

oF

Referring back to the description of the invention,

£ is provided that at least one of the transistors of
the circuit is configured so as to operate in z depletion

35 mode under the action of a bhack gete signal which will

sufficiently modulate its threshold voltage.



transistor such that the transistor is in a depletion mode (positive

threshold voltage) when a sur nc.zently low bias is applied to its back
control gate. Preferentially, provision is made for the transistors 25 of the
circuit according to the first aspect of the Invention to be fully depleted.

The benefit is thus due to the fact that such transistors have very low
fluctuation of departs (RDF: Random Dopant Fluctuation): the nominal
threshold voltage is then defined very 3Q, specifically, as well as the

variation of the threshold voltage versus bias of the back control gate.
Referring back to the description of the invention, it is provided that at

least one of-the;transistars. the gcircuitis configured $e:as to operatedn & - x
depletion. 3» node under the,action of g back gate signabwhichwill . .. +,
sufficiently modulate its threshold voltage. 11 It may also be ,
advanfagsdusly providedthah the balic E5atrol g&tes of thEPAnsisEsrsfp °*
and Tr-'afeBtased By a'same backigafe-sighed tpossibly with a
madificatiof of wthiel amplitude of the back gatewsignaly 5 itiwitk bemotedratt e
this stage that: depending.ondbei eoptemplated applications, transisiQes:ted
may be selegted;, for ywhich the nominal.threshold voltages (VINO and v,
VTpo)_ate notidentical (i absolutg value). sa that anly one. of the g
transistors of the Circuit is capable ""115 operafing in ‘a depletion mode. ~
Altern&tively*a batk ghté Sigharwhich doed hotHave e same afipiitide””
may alseebe tapplied to therback eontrolgaté of eaehofMheY transistels Tp-=
and T;=iAccordmgto adfirst possibleembediment efithe. tibicirou;it 2also be
accordipg todhe first aspect of.the invention: illustrated irFigs Bitheor  the
pseudgijg}{grter,c}irgu{tp %ﬁ%’idﬁs. the logic NOR function.

ey LA

one

Aocording to a first possible embediment of  the

¥

15 ecizecuit according to the first aspect of the invention
illustrated in Fig. 5, the pseudo-inverter oilrcult
provides the logic NOR function.

In Plg. 5, the back control gates ares biased by a

same back gate signal 24, The first terminal for

20 applicetion of a powsr supply potential iz biased by the
complementary signal A of the back gates signal, while the
sscond  terminal for application of & power supply
potential is bizsed at a OFF state {low state GND). The
transistor of the second channel type Ty, as for it, is

25 configured so as to coperate in & depletion moede when the

back gate signal A¥ is at the ON state (high state H).

Ir will be noted that within the claims, the term “ON

1]

state” iz preferred te “high state” and the term “OFF
state” is preferrsd to “low state” as the concept

30 high/low is fine for the Nehannel transistor but inverted
fcr the Pchannel transistor.

Hoences ON means that the transistor is boosted and

leaky. It can even be depletion 1f tThere 15 enough

amplitude in threshoid voltage modulation. OFF means that

Lad
821

the thresheld wvoltage of the transistor is elevated by

the kack gate control: the transistor has less leakage



In Fig, the back control. gates are biased by a same race ga.te signal. Al.
The first terminal for 20 application of a power supply potential is biased
by the complementary signal A of the back gate signal, while the second
terminal for application of power supply potential biased at a OFF state
(low state 2ND). The transistor of the second channel type TN, as for it, is
25 configured so as to operate in a depletion mode when the back gate
signal Al is a the ON state (high state H)Tét will be noted that within the
claims, the term "ON state" is preferred no "high stale" and the term "OFF
state" is preferred to "low state" as the concept. 30 high/low is fine for the
Nchannel i.:ransistor.but inverted, for the Pehannel fransistor. Hence.ON. 1
means that the transistor is boosted and_lanky, it can even be depletion if

gh amplitude in threshold Voltage modulation, OFF means

there i% enough amplitud esho . tion. 1
that 35 the thresHdldVoltage of the transistor (& 'élevated by the backgate™
controf:theffafisistof e lessdedkagé T2 andleds diive The voltdge= ©F
effects. byithe back control gate are :i Vi'JCet' _iC:d_. for P and N
channels. Hag operatien o_ the i Cuit of F']. G'. is the following,
depending pn.the high; H.or low L staie of ;1 inputs k.and.B. B=H.ard.. ;. .,
A=H When.the input B of the pseudo-ins r_ r circuitisin the high state, .
the transistor T+ i conducting while thé transistor T+ is biocked® 0'AS the
signal A Zapplied to fhefirst téimiinat for applicati-or of a power supply
pétential isfighkthe sdifeuits powered i The compleméntary sighanieal  for
applied:tpitheshaeirgatés = power supply potential 1is high, the
clrcull is powered.
The complementary signal A# applied to the back gates
12 such that the transistor Ty remains in an enhancement

mode and 18 therafore blocked.

ot
5

Blternatively, a transistor geometry {via the
parameters tux, teey and tg:] may be adopted such that T is
in an enhancement mode when A% = (0V. This alternative

should of course be compatible with the properties that

£

%

20 the transistor Ty should have in the other cases.

her 1in the low

m
o
®

The O0OUT output of ithe circuit 1is
stata,

B=H and A=L

As the input B of the pseuwdo-inverter cilrcuif 18 1n
25 the high state, the transistor Ty is conducting while the
~ransistor Ts is blocked.

s the sigral A applied to the first terminal for
application of & power supply potential is (sufficilently)
low, the circuit is not powered.

34 iz the back gate signal A# 1s in the high state, the

transistor Ty is blocked and has very low lsakags current

A# is in the high state, the
transistor Ty has a strong conduction current and

maintaing a low state on the output
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OUT of the circult.



is such that the transistor remains in an enhancement 15 mode and is
therefore blocked, Al.ternativice.l..y, a transistor geometry (via the

parameters and t, ,) may be, adopted such that Tr is in an enhancement
mode when Al = OV. This alternative should of course be compatible with
the properties that 20 the transistor TG; should have in the other cases.

The OUT output. of the circuit. is then in the iow stat-. 3=H and A=L As

the input B. of the pseudo-inverter circuit is in 25 the higl- ! stater he

'trans! stor TN 1s conducting while the transistor is blocked. As the signal
A applied to the first term rat for application of a power supply potential is

_{ow

b

e:. transistor T), is blocked and has very low

.tahe;‘ circuit is not powered. 30 As the back gate signal.

leakage currént-f6r, Kétte Back gat& sighal AR is i the®Righ 1 state "the® 10
transistor:TN has a-strong cbaductiorséafrent aind 135 therefore perfectly the

maintains aslow: s+ate ars thenatput. QUT of the circuit. 13 B=L and A=

As;the input.B ofithe psgudo-invertgr citcu .t.is in .the Jow..fate the. .1
transistor, T 1:.15. blocked while the. transistor m" is.conducting. 5 As the
signal A ggﬁligd 1o the fL!Stg terminal for ‘application of power supply
potential is w‘ffg‘h,'“‘thef” ‘():f?éﬁi(t‘.'is powered. The complementary signal
applied to théhadk"Cortf6Igates isSsich that'the fraRsistor T-rerhéms

10 an.@@nhancementmode and-therefore tondocting witlrr 7» remain
1t an enhancement mode and ls therefore conducting
strong ceonductlion current. A high state is ther

]
o
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perfectly maintained on the ocutput OUT of the circuit,

B=1 and A=l

As the input B of the pseude-inverter circuit is in

15 the low state, tThe fransistor Tw 1s blocked whils the
tyansistor Ty is conducting,

Bs the signal A applied %o the first terminal for
application of a power supply potential 1s (sufficiently
lowy, the circuit is not povwered.

20 Az the back gate gignal AF 1= in the high state, the
transistor Ty 1s blocked and has wverv low leakags current
Iepp-  The  transigtor Ty, as for 1t¢, has very good
conduction current and remains conducting insofar thab
the combination of the parameters Tu, bteex and Ts: is such

25  that the transister thes operates in a depletion mods.

The OUT output of the circuit iz then in the low state.

The truth table of the circult of Fig. 5 is then

following.

B AL A4 oUT
5 B L1
5 L N L
L H LoH
L L HoLoL

.

The

Iv  will ke noted that the signals & and 2

20 respectively act on back control and front control gates

for which the oxide thicknesses separsting then from

the



strong conduction current. A high state therefore perfectly maintained on
the output OUT of the circuit. B="and A= As the input B of the
pseudo-inverter circuit is in the low state, the transistor T, is blocked while
the transistor Tr cc.nducting. As the signal A applied the first terminal for
application of a power supply potenti.a.i. is (sufficiently low}, the: circuit is
not powered. 20 is the back gate signal Al is in the :r.ah state, the
transistor. T, is blocked and has very low, |[eakage current. iOFc. Zhe
transi St or : Ty, as for It, has very Good conduction current. and remains
conducting Insofar ,;halt- -he com.tbinati.on of the parameters tax, tad__
and T s stich 25 that the transistor then operates in.a depletion modes .. .
The OQT outpyl, of the circults then in iie low state, [he fruth.table of ..
the circuit of Fig. 5 is then the” following. H BT} 1s T L LE A7 Will be rioted™ =~
that the'€ignal<'A ahd B 230 feSpebivély aétisin batk Caritrorand frént T¥ons
controfgates -foEwkich. the dxide thicknesses sepacatime them frat: tideuts
14 channeltiofithertransisterare-notthe sames(the thicknessuof the buriesis
insulating BQX:layer, being typigally large. than the dielectric gate layer
separating the,front  gontrgl gate from the channel).,. Consequently, the,
inputs 5 A and F are not equivalent: A is a slow input while Fis a
relativély fast input. A°poséibleBpplicativn of the NOR é&ircuit'of Figh 8" ©F
which ¥uffits thfe same-togic farétion = theScirduit of Fig-2a, 1iRistrated ©F
ihFig.®d.élGhecarnbodimemofllel .
In this application, 2 wordline driver circuit of a
memcry array 1s provided comprising at least one pair of
circuits 4, 5 acoording to Fig. o lald out in parallel,

2ach circult of the palr being intended for receiving an

b=
N

input signal (main wordline signal MWL#) from a row

address decoder 1 and providing at ths output & signal

LiWLg, LWLy intendsd to be used as a local wordlins for s

plurality of memcory cells laid out as a line.

The control of the driver circult illustrated in

20 Fig. & ig the following.

In an active mode, The back gate blas signal A# of
the first ocircuit 4 of the peir of circuits is  the
complementary silgnal of the bhacgk gate signal A of the
second circuit 5 of the palr of clrcuits.

25 I such a way that when the main wordline signal MWLE
iz in the high state, the first and second circults 4, 5
poth provide a low stare at the output (LWLy=LWLe=L). On
the other hand, when the main wordline signal MWL¥ 1s in
the low state, the first circult 4 provides & high state

30 (LWLe=H}, whereas the second circult I provides & low

state (LWLg=L).

In an inactive mode {standby modes), the first

= .

terminal for applicaticon of a2 power supply potential and

-

the bias signals of back gates of each of the circuits of

i

Ll
e

vhe pair are in the low state.



10 two NOR gates in parallel. In this application, a wordline driver circuit of
a memory array is provided comprising at least one pair of circuits 4, 5
according to Fig. 5 laid out in parallel, each circuit of the pair being
intended for receiving an 15 input signal (main wordline signal MWL#)
from a row address decoder 1 and providing at. the output a signal

LWLr,, LWLO intendea to be used as a local wordline for _. olurality of
memory cells laid out as a line. The contypl of the driver circuit illustrated
In 20 Fig. 6 the following. In an active mdde, the back gate bias signal At
of the first circuit 4 of the pair of circuits is the complementary signal of

the back gate signal A of: the. seeand cirguit E of the pair.of circuits. 25,/ 4
1igh

such a wa) nth_a; E\gvhen the main waqrd mg;\gggal MWL#, is, in the hi

state, the first and Second ircuits 4, “both provide a low state at the Gutput °
(LWLE ZLWLO=FLOHHE BthEFRiand® whef themain Wordiine sighal £he
MWL#is v the Idw statesthelfirsteireuit 4 precious a high state 30
(LWLs=H), whereas the:second cireait 5-provides adow state (MALO=L) =
In an ipagtive mogde (standby-mogde) thefirst terminal for.application.ofia -
power supply potentigl anti the bias sigpals of back gates g each of the ,
circuits of 35 the pair are in the low state. 15 In the inactive mode, one
main Wordiirie signal MW fe i the high State” Thetransistors T2of e "©
circuits®4 “ap& toRdticting Whereas the tratisistors Tho6Fthe” eirchite ™ 5-7he
are blecked'Bdnsefar that thé dirst terminalforrapplicatiorsofa power
supply potential anek-thethiassignals ot therbaek gatesofeach ofthe ¢ is
circuits,of hepair are i the low

PMWLE L A ] A# | LWLy | LWie |
! E o L L L
‘ 5 H L H L L
Active mode "
L H L H L
Lo L K L H
Standby mode H L L L I

(a1

The wordline driver circuit o©f Fig. ¢ Thas the

)

[

gdvantage of low power copsumpticon. Indeed, 1in  the
standby mods, the driver olvcult  is  not  powered.
Morecover, the driver circult comprises & reducsd number
of components (only two tCransistors] &o that in  the

20  active meds, switching 1is only ocbhserved for a reduced
nuimber of components.

According to a second possible embodiment of  the

circuit according to the first aspect of the inventilon
iliustrated in Flg. 7, the pseudo-inverter cilrcuit

25 provides the logic NAND function.
In Fig. 7, the back control gates are biased by =&
same pack gats signal A. The first terminal for

application of a power supply potential is biased at =

high staze VDD, whereas the second terminal for



state, the driver circuit is not powered and therefore no leakages are
observed, The outputs (local wordlines LWL; 10 and LWLO) are therefore
both j. the low state. The truth table of the driver circuit of Fig. 6 is thus
the following. MHL# A Al LWL5 LWLc HHLLL L HL Active mode C1 L
HLHL LHH Standby mode H L i 15 The wordline driver circuit of Fig. 6
“has the advantage of low power consumption. Indeed, in the standby
mode, the driver circuit is not powered. Moreover, the driver circuit
comprises a reduced number of components (only two transistors) se that
in the 20 active mode, switching is only observed for a reduced number of
companents. According to a second possible embodiment of,the, Cirguit «
accordlng to_one first asgect of thggnventlon |Ilqstrayed Flg 7,,‘th§2 T
pseudo- inverter CII’CUIt rowdes the logic "NAND 1 fuiction. in Flg 7, the
back dortrSi'gates aré bFaTS“ed By &° shftfe Back G&E sighal A TRE first
terminaP o Appitication ot a poRet stpply poteritidl 6 bidsediatica *High 7«
state \tBE);, whereas the second tenminal ford 6: application of a power

supply potemfial. is-biased-by the cemplementarysignal Atof the back the
gate. signal,. The transisiar.of the firgt.channeltype Teds, as fokile ¢ ine
conflgured SO as to overate in a depletion mode when the 5 back gate
signal A the 0w sgate L.
B=1, and A=L
1o The transisrtor 7T 1s conducting and has  sfrong
conduction currant because the back gate signal is i1n the
low state.
The transistor Ty is blocked and has few leakages (a
waak ie&kaqe current because of the back gate signal in
15 the low state). In any case, 1T 1g ndt powsred.

The output OUT is thus in the nhigh stats.

B=H and A=L

The transistor Ty is blocked and has few leakages (=
weask Lle:akage current begauss of the back gate signal in

20 the low state). In any case, 1t 18 not powersd.

The transister Te is ¢onducting inscfar that 1t then
aperates in & depletion mods under the acticn of the bias
gsignal of the back gats in the low state.

The output OUT is thus in the high state.

[
(o4

B=L and A=H

The transistor T 15 conducting  {but not boosted
because of the high state applillied to the back gate
signaly} .

The transistor Ty 18 blocked (it 1s not in a

30 depletion mode hers)

e

The outpuf OUT is thus 1n the high state.
B=H and A=H
The transistor Tep 13 hlocked fand not boosted because
of the high stare applisd to the back gate signal).

Te 18 conducting (it 1s not in &
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The operation of the circuit of Fie. is the following depending on. the high
H or low L state of the inputs A and B. B=L and A=L 10 The transistor Tp
is conducting and has strong conduction current because the back gate
signal is in the low state. The transistor T, is blocked and vas few
leakages (a weak leakage current because of the back gate signal in 15

the low state) in any case, it is not powered. The output OUT is, thus in
the high state. B=.5; an: A=L The transistor "T5 is blocked and has few
leakages (a weak leakage current because of the hack gate signal in 20
the low state). in any case, it is not powered. The transistor T,? is

conductingpsofar that itthen. operates;in a depjetion mode under the
action of thgy}blasm S|gnal of the back gate ate in.the Io,w %Iate 'Lhe outpyt
OUT is thus in the” hlgh state. 25B=L and 7,.=r. Thé =nsi'snor Tpis”™
conduéfind WBuf Aot boosted -because of-the high-state applied to the back
gate signal). The transistor T5 is blocked (itis ndtVih a 30 depletion

mode here) The output OUT!is thus in.the high state. |13-H and 21-11 The
transistor- Tp is blocked (and ngt. boosted hecause of the high state
applied to the back gate signal), 35 The transistor T5'is conducting (it _

not in a depletion mode here) 17 Thc etitott-QUT-thus in the low state
- . . . LI i e
The truth table of circuit of. Fig.Z.is.tHus.the~.... -
Within the scope of the invention, the transistors Ty
5 and Ty may be boosted {incressgse 4in their conduction

}J
(92

20

B2
€51

current) when this i1s desired because of the bilas of
thelr back control gate,

Taking the example of the driver cirocuit of Fig. 6,
the «relativelv large voliage reguired on  thse local
wordline may be chtained by using transistors which
globally are twice as smaller as those used in standard
driver soluticons.

Thus, the size of the transistor Ty is of the order
of one third of that of the btransistor 303 of Fig. 1,
whereas the size of the transistor Ty is of the order of
one third of that of the bransistor 313 of Fig. 1 {which
is approximately the same as that of the transistor 303).

Thus, the driver ¢ircuilt has & size globally egual to
the size (W303) cf the transistor 303

The solution propogsed by the invention is thus much
denser (by & factor of the order of four taking into
acceount limitations relating to metallization) than those

Lon

et

15

of standard driver solu
Az indicated earlier, consumpiion is alse reduced.
The integraticn of such a cilrcuit iz further simpler
To apply. It does not regulrse resorting to stacking
{staggering) and facilifates <The introduction of A4FF
surface area wmemory cells by simplifying the peripheral
componants.
Further, an advantage o©f the invention is to make

available a cilrcuilt which, depending on the inputs which



following. RAAh, OUT LHH HLJ,j HTH H L Within the scope o the
invention, the transistors T1,.. .11 and T> may be boosted (increase in,

their conduction current) when this is desired because of the bias o,

their back control gate. Taking the example of the driver circuit of Fig. 6,

the relatively large voltage required on the local 10 wordl_ne may be
obtained by using trans..stors which globally are twice as smaller as those
used in standard driver solutions, Thus,étge size of the transistor Ty is of
the order of one third of that of the transistor 303 of. Fig. 1, 15 whereas
the size of the transistor T, is of the order one third of that of the transistor
313 of Fig. (which. is approximately fhe same as thatof the trpsistar, g
303). jl'lhys, Iﬁ)e driver circuit has a size %Igbally equal to the glzeﬂi(W_B}Qng o
of the tfalhsistdr 30350 The Sditition propesed by the fvertioh is thus ™=~
moors® denéer (by 8 factor of thé'ofdér 6ffolrtariiy e+ °f the single
account imiitations-relating<otmetallization) than those of standard

driver solutienswAsiindieateg easl ef -eanstimaptioniswalse yeduced: 25« to
The integration qf.such.a Gircyitds furthegsimpler, tapply. It dees noten::on
requir% gegggén:g t&gr:st%cikji(ngn(qtaaaering) ano%fagilitgtggltlg%_i@t{gggction o]

L Tonmatd Lo ! fter by
: 4F surface area memory cells b S|mpﬁ ing the peripheral )

comp6REnts- 30 EGRhET -an Hévantage o?%ﬁeﬁﬁ%‘ﬁff& s 16 ke - tea~ton
of a power supply potential, rather than the classical OV
10 and VDD power supplies.
The digital signals may in varticulax e
complementary to the back gate signal.
Az mentioned earlier, the inputs ars not sguivalent,

in terms of speed notably, but such a clrcult may prove

L5

toc be wverv interesting 1n identifiec contexts, such as

[

for example for decoding circults, or driver circuits.



available a circuit which, de.pend_.ng on the inputs which. 16 are applied
to it, may % both provide logic INV, NOR and NAND functions, so that.
the whole of the standard library of CMOS cells may be described on the
basis of the single circuit of the inventiop. 5 it will be appreciated that,
notably in order to provide the logic NOR and NAND functions, the
invention provides an original command of a (pseudo-) inverter by
applying digital signals to the terminals to application of a power supply
potential, rather than the classical OV 10 and VDD power supplies. The
digital signals may in particular be complementary t.r the back pate
signe.'l.. As mentioned earlier, the inputs are not equivalent, in terms of
speed notably, but such a circuit maypteve 15 no be very interesting in
identified. contexts, such as for example for decoding circuits, or driver
circuits. 19 CLAIMS 5 1. A circuit made on a semiconductor-on-insulator
substrate comprising a thin laver of semiconducting material separated
from. d-bdse Subistrate by"an® instifatiriy lay&F iRekiding A fransisterofac™
first typechannel inweriesswith adransistor of asseceAd Betypenfucting
channek between -fiest:and second terminalsiar applyingta powerisupphn
potential, each:of Zile., psrstors.comprising.a draif.tegien.and-a soureer s
region in. the thin layer, channel extending between. the source region,,, ;
arfld the drain ‘[eglpp,ya_nﬂd a front 15 control _g}gate qocwateql aﬁwg}oyg g"hwe] e
channel“charactet” i26d i’ that €dth trafisistol has aBack control otee” *
formedifi the 'basesubstiate befdWRhE chrarifelofthe tréisistor ahd =he
capable ofbeing biaseduprising & drain region and & source
regicn in the thin laver, & channel extending between
the source reglion and the drain region, and & Iront
1% control gate located above the channel,
characterized in that each transistor hasz a back
control gate formed 1n the Dbase substrate below the
chennel of the transistor and capable of belng bhiased

in order to modulate the threshold wvoltags of the

20 transistor,
. . . . - . . - LT S .
and in that at least one of the translistors 43

configured for operating in a depleticn mode under the
action of a back gate signal which will sufficientiy

moduiate itTs threzhold voltage.

0
{81

Z. The circuit according to claim 1, wherein the back

control gates ars blased by a zame back gate slgnal.

3. The circult accerding te claim 2, whersin the first
30 rerminal for application of & power supply potentlial is

piased by the complementary signal of said back gate

signal, whereas the second terminal for application of

a power supply potential is biased alt a OFF siste.



in order to modulate the threshold voltage of the. 20 transistor, and in that
an least one of the tian tor is, configured for operating in a depletion.
mode under the action of a back gate signs- i which tail.. sufficiently
modulate its threshold voltage. 25 2. T g circuit according to claim 1,
wherein the back control dates are biased by a same back < sate s--gnat.
3. The circuit according to claim 2, wherein the first 30 terminal for
application of a power supply potential- is biased by the complementary
signal of said back gate signal, whereas the second terminal for
application of a power supply potential is biased at a OFF state. 20 4.
The ccuitiaccordingutoclaim3;mihiereinithe transistof of thexseeond type
of chappel is cenfigured-in orderto;operatedn a-depletion;moderwhenthe
back gate,signal s,in fhe ON stae 5. 1he,circuitaceording 1o, claim 2., ..
wherein ;Qe secon j[qwrml,paiﬁfor %Bplr[gatjgn. of a power supply potential is
biased by thé complementary sighal of Said back gate signal, while the
first t.erminal for application of 10 power supply potential is biased to a ON
state. . THe:corolt idccording'to:claim 5lwheréin thiee trarisistor ofthend
first typerafichanields:canfigured- in ofder te-eperatezin:a detddetion. 1is
mode when the back, in gate signalis in the; QFF: state, 7x Thegircuit - - ¢
according o, claim wherein.the first terminal. ror.application.2.power,
supply potential. is biased at a ON state, whereas the second terminal for
26 appli€Atiors BF 3 powar Slipply potentidl2& biaSed at'a “OFF state, 8.
The circuit according to any of the preceding

g, The circult according teoe claim 5, wherein the

trangistor of the first type of channel is configured

in order to operate in a depiletion mode when the back

1%  gate signal is in the OFF state.
7. The circulit azcording to claim 1, wherein the first
terminal for application of & power supply potential is
biased at a ON state, whereas the szecond terminal for
20 application of & power supply potential 15 biassd at a
OFF state.
8. The «c¢ircuit according to any of the preceding
claims, including an inputr node connected o the front
25 control gate of each of the transistors and an cutput

wode  connected to  the middle point of the serial

9. The circuit according to anv of the preceding
30 claims, wherein the transistor of the first Ltype of

channel is a PFET transistor and wherein the transistor

of the second type of channel is an NFET transistor.
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claims, including an input node connected to the front 25 control gate of
each of the transistors and an output node connected. the middle point of
the serial association of the transistors. 9. The circuit according to any of
the preceding 30 claims, wherein the transistor of the first type of

channel is a PFE7,' transistor and wherein the transistor of the second
type of channel.. is an. NFET transistor. 10.The circuit according to any of
the preceding 35 claims, wherein the transistors are fully depleted. 21
11.A worciline driver circuit comprising an least one, pair of circuits
according to claims 3-4 laid out in. parallel, each circuit of the pair being
intended to 5 receive an input signal from row address decoder and
providirg at thereutput asignal: intendedto bewsedasca locabwosdlinone
for a. plurality, of memory cells-laid soutas a row, 19.12.Amemary o« =
mcorpgg%ténq alwordllng driver, CIrCUIt accqgrdlng to c}oalm 111 A metho

inte ol i)
for controi. Ilng a'driver CII‘CUI'[ accordlng to clalm 11, Wﬁefeln 1§mt m

active rode, the Sighal for biasiiy the BEcR. 8‘te§38?fhé°ﬁrs‘1 et & éd
pair oﬁél?cwﬁﬁ‘%o%npl%?ﬁeﬁ&fyﬁ the?® sigtal féPBFé‘s?ﬁ@thé Béfcwfg%ze%f
the seecondcrricui ctoflAsPdir:cf cirpuits;z1Ctiin the inactive mode; the:1d
first teeminalsfor application of power supply potential and the signals for
biasing the back gates of each of the circuits of the pair are in. the OFF
%Eﬂel12,%_ memory  incorporating & wordline river circult

gccording to claim 11,

13. 5 method for controlling a driver cirzcuit according

te claim 11, whezrein:

[0

— in the active mods, the signal for biasing the back

=

— & I e : T SN e : e 4 m
gates of the Ffirst circult of & pair of clrouits is

complementery of the signal for hilasing the back
gates ol the second circuif of the pair of
circuits;

the inactive mode, the first terminal for

[
o
\
-
s

application of 2 power suppiy potential and the

signale for blasing the back gates of each of the

circults of the pair sre in the OFF state.



