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PATENT ON CHIP DESIGN FOR SMART 

MEMORIES 

 

 
 
 
 

Portfolio presentation 

 
This portfolio is related to:  

� Design on memory, focusing on low power consumption as well 

as offering area saving integrated circuit design solutions  
� FDSOI design for core circuits  

 
Targets:  

� Target devices: DRAM, eDRAM, FPGA, Flash, FBC, 
SRAM,… 

� Target markets: stand-alone memory, embedded 
memory, consumer logic 

 

Patent Portfolio Proposed 

� Portfolio comprising 34 patent families 

corresponding to 188 current patent applications 
filed between 2009 - 2014, with majority of filings 

in 2010-2011 
� 157 granted (83,5 %) � strong advantage!  

� 31 published and pending (16,5 %) 
� Geographical coverage : 

USA / France / South Korea / China / 

Germany / Taiwan / Great Britain 

/Singapore /Japan. 

 
Main Value Proposition 

� Lower Cost of Ownership: 
� Efficient Design Architecture: 

+ denser block organization 

+ smaller circuit blocks 

+ integration of new circuits for yield enhancement 

� Lower Power Consumption: Reduction of static and dynamic 
power consumption 
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Memory benefits on peripheral circuits: 

� Area reduction: Less sensitivity to variability & Innovative and 

denser design techniques 

� Performance increase:  
+ Higher efficiency  

+ Circuit simplification (less stages to propagate through, less 

noise generation) 

+ Lower Impedance 

� Power reduction: 
+ Power reduced by back gate control and smaller transistor count  

this is a very powerful tool! 

+ Size reduction of periphery circuits and in particular of the 
refresh circuits smaller devices 

 

 
 

********* 
 

 
 
 

Hereinafter the different families : 
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Family number 1 

 

Title:  DRAM MEMORY CELL HAVING A VERTICAL BIPOLAR INJECTOR 

 
Claim 1: A memory cell comprising:  

a horizontal FET transistor having a source connected to a 
source line, a drain connected to a bit line and a floating 
body between the source and the drain; and 
an injector that can be controlled to inject a charge into the 
floating body of the FET transistor, the injector comprising 
a bipolar transistor having an emitter connected to an 
injection line, a base and a collector formed by the floating 
body of the FET transistor, with the injection line running 
below the surface of the memory cell; 
wherein the emitter of the bipolar transistor is arranged so 
that the emitter/source assembly forms a vertical stack, 
the source of the FET transistor serving as the base for the 
bipolar transistor 
. 

Problem: The emitter and the base consume surface area so that an even greater reduction of the memory cell 

surface area remains an objective to those skilled in the art.  Moreover, this memory cell has the drawback that it 
is difficult to accurately control the voltage of the substrate serving as base for the bipolar transistor. Since the 
injector is, moreover, shared between two adjacent memory cells, the result is a risk of disturbances between these 
neighbouring cells. 

 
Advantage: The aim of the invention is to propose an improved memory cell that has a reduced surface area. 

 
Family: 

countries  
Filing 

Date 
Filing Number 

Publication  

Date 

Grant 

Date 
Grant Number Status 

CN 25/10/2010 CN201010521914.4 14/09/2011 08/01/2014 CN201010521914.4 GRT 

FR 14/01/2010 FR1050241 15/07/2011 20/07/2012 FR1050241 GRT 

JP 28/10/2010 JP2010-242316 11/08/2011 29/11/2013 JP5420517 GRT 

KR 28/10/2010 KR10-2010-0106017 20/06/2013 04/04/2012 KR10-1135826 GRT 

SG 22/10/2010 SG201007783-2 29/08/2011 15/04/2013 SG173247 GRT 

TW 22/10/2010 TW99136090 16/10/2011 21/01/2015 TWI470771 GRT 

US 09/11/2010 US12/942754 14/07/2011 06/11/2012 US8305803 GRT 
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Family number 2 

 

Title:  FLASH MEMORY CELL ON SEOI HAVING A SECOND CONTROL GATE BURIED UNDER THE INSULATING 

LAYER 

 
Claim 1: A flash memory cell comprising:  

- an insulating layer on a base substrate; 
- a thin film layer of semiconductor material on the 
insulating layer to form a semiconductor-on-insulator 
substrate; 
- a channel in the thin film layer, wherein the channel forms 
part of a field effect transistor (FET); 
- a gate dielectric layer embedded in the channel; 
- a floating gate on the gate dielectric layer; 
- an inter-gate dielectric layer on the floating gate; 
- a front control gate on the inter-gate dielectric layer above 
the floating gate and separated therefrom by the inter-gate 
dielectric; and 
- a back control gate within the base substrate directly 
under and adjacent the insulating layer. 

 
Problem: There is a need to resolve the problems of design complexity regarding the peripheral circuits and of 
reliability of the cell and of the circuit in genera 

 
Advantage: The invention makes it possible to fabricate easily on one and the same substrate both flash-type 
memory cells and DRAM-type memory cells with floating channel. The back control gate is also advantageous for a 
DRAM memory cell in that it makes it possible to modify the effective threshold voltage 

Family:  

countries 
Filing 

Date 
Filing Number 

Publication  

Date 

Grant 

Date 
Grant Number Status 

CN 08/11/2010 CN201010540988.2 08/06/2011 08/10/2014 CN201010540988 GRT 

FR 08/12/2009 FR0958746 10/06/2011 27/07/2012 FR0958746 GRT 

KR 09/11/2010 KR10-2010-0110977 15/06/2011 31/01/2013 KR10-1230716 GRT 

SG 02/11/2010 SG201008057-0 28/07/2011 28/02/2013 SG172532 GRT 

TW 09/11/2010 TW99138481 16/09/2011 11/09/2014 TWI452679 GRT 

US 15/11/2010 US12/946135 09/06/2011 04/03/2014 US8664712 GRT 
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Family number 3 
 

Claim 1: A semiconductor device provided on a 
semiconductor-on-insulator substrate, wherein the 

substrate comprises a thin layer of semiconductor 
material separated from a base substrate by a buried 

insulating layer, and the device comprises a first 

conducting region in the thin layer, a second conducting 
region in the base substrate, and a contact connecting 

the first region to the second region through the 
insulating layer. 

 

Problem: IN a SeOI structure, it can exists des 

connexions in order to supply these various types of 

conducting region. In general, these connections are 
produced on the front face side of the semiconductor 

substrate. Thus, there would typically be, for an FET 
transistor, a word line WL, a bit line BL and a source line 

SL which are connected to the front control gate region, 

the drain region and the source region respectively by means of metal connections produced on the 

front face side. In general it is desirable to limit the number of metal connections so as to simplify the 

fabrication of the semiconductor device and to limit the footprint of the semiconductor device. 
 

Advantage: The invention provides, in a simple manner, a line for connection to a semiconductor 
region of a semiconductor device on an SeOI substrate. More particularly, the invention limits the 

footprint of the device as well as the use of metal connections. 

 
Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 12/01/2011 CN201110038036.5 14/09/2011 05/11/2014 CN201110038036 GRT 

FR 14/01/2010 FR1050244 15/07/2011 20/07/2012 FR1050244 GRT 

JP 12/01/2011 JP2011-004142 11/08/2011 16/05/2014 JP5543383 GRT 

KR 12/01/2011 KR2011-3089 20/06/2013 14/06/2013 KR1277328 GRT 

SG 13/01/2011 SG201100245.8 29/08/2011 31/05/2013 SG173270 GRT 

TW 12/01/2011 TW100101081 16/10/2011 01/10/2014 TWI455270 GRT 

US 04/01/2011 US12/984466 14/07/2011 08/11/2016 US9490264 GRT 
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Family number 4 
 

Title:  MEMORY CELL WITH A CHANNEL BURIED BENEATH A DIELECTRIC LAYER 

 
Claim 1: A memory cell comprising:  

a semiconductor-on-insulator (SeOI) substrate 

including a thin layer of semiconductor material 

separated from a base substrate by an insulating 

layer; and 
an FET transistor including a source region and a 

drain region that are arranged at least essentially in 
the thin layer of the SeOI substrate, a channel in 

which a trench is made, and a gate region in the 

trench, 

wherein the trench extends into the depth of the 

base substrate beyond the insulating layer, and 
wherein the channel extends between the source 

region and the drain region at least essentially 
beneath the insulating layer.  

Problem: There is a need for memory cells that 
obviate the aforementioned drawbacks of the prior 

art due to the small channel volume. 

 
Advantage: The present invention provides memory cells that obviate the drawbacks of short channel 

effects and small channel volumes. 
 

Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 10/12/2010 CN201010625058.7 14/09/2011 08/10/2014 CN201010625058.7 GRT 

FR 14/01/2010 FR1050240 15/07/2011 23/03/2012 FR1050240 GRT 

JP 09/12/2010 JP2010-275066 08/09/2011 21/06/2013 JP5296768 GRT 

KR 10/12/2010 KR10-2010-0126463 20/07/2011 08/01/2013 KR1222023 GRT 

SG 13/12/2010 SG201009221.1 29/08/2011 30/04/2013 SG173255 GRT 

TW 10/12/2010 TW99143141 01/11/2011 11/04/2014 TW434416 GRT 

US 21/12/2010 US12/974822 14/07/2011 06/11/2012 US8304833 GRT 
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Family number 5 
 

Title:  DEVICES AND METHODS FOR COMPARING DATA IN A CAM 

 
Claim 1: A semiconductor device for comparing data 

in a content-addressable memory, comprising: a 
semiconductor-on-insulator (SeOI) substrate; a 

memory cell formed in the SeOI substrate, the 
memory cell including a first transistor and a second 

transistor, each of the transistors having a front 
control gate and a back control gate that can be 

controlled to block the associated transistor, the 

transistors being configured so that, in order to store 
a data bit (BIT) and the complement of the data bit 

(.about.BIT), with one of the transistors passing and 
the other blocked; and a comparison circuit 

configured to operate the transistors in read mode by applying to both front control gates a nominal 
read voltage, to control the back control gates so as to block the passing transistor if a proposed bit 

(DATA) and the stored bit (BIT) correspond, and to detect a current on a source line linked to the 

source of each of the transistors, wherein the presence or absence of such a current indicates whether 
the proposed bit (DATA) and the stored bit (BIT) are identical or not. 

 
Problem: A conventional CAM cell occupies a large surface area, and it is known that there is a 

recurrent need in the field for miniaturization of semiconductor devices. Moreover, merely because of 
the large number of transistors and the need to supply a power supply line in the CAM memory array, 

a conventional CAM memory has the drawback of consuming a lot of power. 

 
Advantage: By limiting to two the number of transistors needed to fulfil the comparison function, the 

surface area occupied by the CAM cell is considerably reduced. Moreover, the CAM memory according 
to the invention does not need any power supply line so that neither leaks nor power losses are 

observed in the memory array, and is therefore possible to choose simply the number of words 
compared simultaneously without being constrained by the architecture of the memory circuit (size of 

the arrays, in particular).  

 
Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 10/12/2010 CN201010625007.4 03/08/2011 03/07/2013 CN201010625007.4 GRT 

FR 14/01/2010 FR1050242 15/07/2011 09/03/2012 FR1050242 GRT 

KR 13/12/2010 KR10-2010-0126937 20/07/2011 08/01/2013 KR1222023 GRT 

SG 13/12/2010 SG201009217-9 29/08/2011 31/07/2013 SG173254 GRT 

TW 10/12/2010 TW99143142 01/12/2011 21/12/2014 TW466120 GRT 

US 21/12/2010 US12/974916 14/07/2011 04/12/2012 US8325506 GRT 
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Family number 6 
 

Title:  ARRAYS OF TRANSISTORS WITH BACK CONTROL GATES BURIED BENEATH THE INSULATING FILM 
OF A SEMICONDUCTOR-ON-INSULATOR SUBSTRATE 

 

Claim 1: A semiconductor device structure 

formed on a semiconductor-on-insulator 

substrate (SeOI), with the semiconductor-on-
insulator substrate comprising a thin film of 

semiconductor material separated from a base 

substrate by an insulating film, and the device 
structure comprising: an array of patterns, 

with each pattern formed by at least one field-
effect transistor with each such field-effect 

transistor having, within the thin 
semiconductor film of the SeOI substrate, a 

source region, a drain region, a channel region 

which is delimited by the source and drain 
regions, and a front control gate formed above 

the channel region; wherein the patterns of 
the array are arranged in rows, with the source and drain regions of any one row having the same 

dimensions and being spaced apart by front control gates of a fixed dimension, and wherein at least 
one such field-effect transistor of at least one pattern includes a back control gate formed within the 

base substrate of the SeOI substrate beneath the channel region, with the back control gate being 

biased in order to shift the threshold voltage of the transistor to simulate a modification in the channel 
width of the transistor. 

 
Problem: The resolution limit of the lithography tends to dictate the use of such long strips of 

transistors having identical dimensions. However, with long strips, the flexibility in designing electronic 
circuits is then lost since it is no longer possible to vary the geometric width of the various transistors 

so as to modulate their performance. 

 
Advantage: The invention provides devices and methods that obviate the variability inherent in 

lithographic pattern transfer, in particular, random variability due to the structuring of the lines leading 

to line/space/line variability. The present invention also simplifies lithography and saves wafer space 
by avoiding the need for shallow trench isolation (STI) and by tightening up the rules governing 

transistor structures (e.g., active zones, gate lines, interconnect lines, etc.). More specifically, this 
invention provides semiconductor device structures fabricated by lithography that are more regular 

and denser. 

 
Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

FR 08/12/2009 FR0958747 10/06/2011 10/02/2012 FR0958747 GRT 

US 06/12/2010 US12/961293 09/06/2011 26/02/2013 US8384425 GRT 
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Family number 7 
 

Title:  SRAM-TYPE MEMORY CELL 

 
Claim 1: A SRAM-type memory cell comprising: a 
semiconductor on insulator substrate comprising a 

thin film of semiconductor material separated from a 

base substrate by an insulating layer; six transistors 

comprising two access transistors, two conduction 
transistors and two charge transistors arranged so 

as to form with the conduction transistors two back-

coupled inverters, with each of the transistors 
comprising a drain region and a source region 

arranged in the thin film, a channel extending 
between the source region and the drain region and 

a front gate situated above the channel, wherein 
each of the transistors has a back control gate 

formed in the base substrate below the channel and 

able to be biased in order to modulate the threshold voltage of the transistor, with a first back gate 
line connecting the back control gates of the access transistors to a first potential and a second back 

gate line connecting the back control gates of the conduction transistors and charge transistors to a 
second potential, and wherein the first and second potentials are modulated according to the type of 

cell control operation.  
 

Problem: Research is focused on obviating the drawbacks of the existing devices and further reducing 

the dimensions of the SRAM-type memory cells, so as to conform roughly to Moore's law, while 
improving the performance levels of such cells.  

 
Advantage: The use of an FD-SOI type substrate associated with a back gate for each transistor 
makes it possible to modulate the apparent size of the transistors, in order to obtain secured reading, 

easy writing and a standby mode with leaks minimized. Moreover, the FD-SOI substrate can be used 
to form non-doped channel transistors thus eliminating the variability brought about by the random 

distribution of the doping. This makes it possible to use transistors of minimal size without 
compromising the stability of the memory cell. The present invention adapts also the ratios to the 

operating mode and therefore improves the margins in each of the modes without compromising the 

correct operation of the other modes. Also, the action is done in rows (parallel to the word line WL, all 
the cells activated on this WL) and therefore does not disturb the other cells of the column. All these 

provisions make it possible to further reduce the dimensions of the transistors and therefore of the 
cell. 

 
Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 07/03/2011 CN201110054823.9 21/09/2011 29/07/2015 CN201110054823.9 GRT 

FR 08/03/2010 FR1051652 09/09/2011 28/09/2012 FR1051652 GRT 

KR 07/03/2011 KR2011-20044 16/09/2011 16/01/2013 KR1224948 GRT 

SG 07/03/2011 SG201101615-1 28/10/2011 30/01/2014 SG174685 GRT 

TW 04/03/2011 TW100107370 16/01/2012 21/02/2015 TWI474319 GRT 

US 02/03/2011 US13/039167 29/09/2011 05/11/2013 US8575697 GRT 
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Family number 8 
 

Title:  ARRAYS OF TRANSISTORS WITH BACK CONTROL GATES BURIED BENEATH THE INSULATING FILM 
OF A SEMICONDUCTOR-ON-INSULATOR SUBSTRATE 

 

Claim 1: A semiconductor device structure 

formed on a semiconductor-on-insulator 

substrate (SeOI), with the semiconductor-on-
insulator substrate comprising a thin film of 

semiconductor material separated from a base 

substrate by an insulating film, and the device 
structure comprising: an array of patterns, 

with each pattern formed by at least one field-
effect transistor with each such field-effect 

transistor having, within the thin 
semiconductor film of the SeOI substrate, a 

source region, a drain region, a channel region 

which is delimited by the source and drain 
regions, and a front control gate formed above 

the channel region; wherein the patterns of 
the array are arranged in rows, with the source and drain regions of any one row having the same 

dimensions and being spaced apart by front control gates of a fixed dimension, and wherein at least 
one such field-effect transistor of at least one pattern includes a back control gate formed within the 

base substrate of the SeOI substrate beneath the channel region, with the back control gate being 

biased in order to shift the threshold voltage of the transistor to simulate a modification in the channel 
width of the transistor. 

 
Problem: The resolution limit of the lithography tends to dictate the use of such long strips of 

transistors having identical dimensions. However, with long strips, the flexibility in designing electronic 
circuits is then lost since it is no longer possible to vary the geometric width of the various transistors 

so as to modulate their performance. 

 
Advantage: The invention provides devices and methods that obviate the variability inherent in 

lithographic pattern transfer, in particular, random variability due to the structuring of the lines leading 

to line/space/line variability. The present invention also simplifies lithography and saves wafer space 
by avoiding the need for shallow trench isolation (STI) and by tightening up the rules governing 

transistor structures (e.g., active zones, gate lines, interconnect lines, etc.). More specifically, this 
invention provides semiconductor device structures fabricated by lithography that are more regular 

and denser. 

 
Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

FR 03/03/2010 FR1051526 09/09/2011 20/04/2012 FR1051526 GRT 

KR 16/12/2010 KR2010-129299 09/09/2011 23/08/2012 KR101178149 GRT 

SG 15/12/2010 SG201009311-0 29/09/2011 30/04/2013 SG173946 GRT 

TW 15/12/2010 TW99143864 16/11/2011 01/05/2014 TW436480 GRT 

US 14/01/2011 US13/007483 08/09/2011 30/04/2013 US8432216 GRT 
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Family number 9 
 

Title:  NANO-SENSE AMPLIFIER 

 
Claim 1: A sense amplifier (nSA) of a series of cells 
(Ci, Cj) of a memory, including:  

a writing stage comprising a CMOS inverter (T1-T2), 

the input of which is directly or indirectly connected 

to an input terminal of the sense amplifier, and the 
output of which is connected to an output terminal of 

the sense amplifier intended to be connected to a 

local bitline (LBL) addressing the cells of said series, 
and 

a reading stage comprising a sense transistor (T3), 
the gate of which is connected to the output of the 

inverter and the drain of which is connected to the 
input of the inverter; 

wherein each of the transistors has a back control 

gate formed in the base substrate below the channel 
and capable of being biased in order to modulate the 

threshold voltage of the transistor. 
 

Problem: Each micro-sense amplifier can only address a reduced number of memory cells (16 to 32) 
so that a relatively large number of micro-sense amplifiers (from 64 k to 128 k for a 2 Mbit memory) 

has to be resorted to. In spite of the relatively reduced size of the micro-amplifier (only 3 transistors), 

the prior art drawback of significant surface consumption for the sense amplification function, to the 
detriment of the memory function, therefore partly remains.  

 
Advantage: The sense amplifiers can be arranged in one or more sense amplifier banks and the 

matrix array can further comprise a column decoder placed next to each bank and configured to drive 
said bank directly. Further logic circuits can be placed next to the sense amplifier banks or the column 

decoder. 

To the writing and reading operations, the nano-sense amplifier nSA is capable of ensuring 

refreshing/restoring operations. It is therefore not necessary to resort to a main sense amplifier MSA, 

which is notably expressed by a gain in surface area. 
 
Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

FR 11/03/2010 FR1051748 16/09/2011     PUB 

CN 28/09/2010 CN201010299692.6 21/09/2011 11/03/2015 CN102194507 GRT 

KR 29/09/2010 KR10-2010-0094276 19/09/2011 27/06/2013 KR10-1281915 GRT 

SG 05/02/2014 SG201400611-8 28/03/2014 30/06/2017 SG201400611-
8 

GRT 

TW 13/09/2010 TW99130848 16/09/2011 11/02/2015 TWI473108 GRT 

US 18/12/2012 US13/718571 25/04/2013 07/01/2014 US8625374 GRT 

US 27/05/2010 US12/789100 15/09/2011 22/01/2013 US8358552 GRT 
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Family number 10 
 

Title:  MULTI-LAYER STRUCTURES AND PROCESS FOR FABRICATING SEMICONDUCTOR DEVICES 

 
Claim 1: A method for the manufacture of a 
multilayer semiconductor structure comprising 

multiple semiconductor and oxide layers of different 

thicknesses, which comprises the following steps:  

providing a Silicon-On-Insulator (SOI) stack 
comprising a substrate layer, a first oxide layer on 

the substrate layer and a silicon layer on the first 

oxide layer (BOX layer);providing at least one first region of the SOI stack wherein the silicon layer is 
thinned by thermally oxidizing part of the silicon layer; andproviding at least one second region of the 

SOI stack wherein the first oxide layer (BOX layer) is thinned by annealing to thus provide a multilayer 
semiconductor structure having semiconductor and oxide layers of different thicknesses on different 

regions of the substrate to facilitate the addition of electronic devices by providing more headroom for 
the formation of such devices on the SOI stack. 

 

Problem: It exists a need for providing methods for the formation of SOI structures comprising 
multiple Si and/or BOX layers of different thicknesses that reliably allows for tuning the thicknesses of 

the layers under questions. For example, misalignment of different BOX layers of different thicknesses 
formed by ion implantation proves to be a further problem affecting the performance of eventually 

finished semiconductor devices based on SOI structures. 
 

Advantage: According to an embodiment of the invention SOI stacks comprising silicon layers as well 

as oxide layers (BOX layers) of different thicknesses can be provided. The thicknesses can be readily 
fine-tuned by appropriately controlled thermal oxidation and anneal. In particular, an SOI stack can be 

provided that includes a silicon layer with three or more regions of different thicknesses and/or 
including a first oxide layer with three or more regions of different thicknesses. 

 
Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 06/03/2012 CN201210057529.8 19/09/2012 13/05/2015 CN201210057529.8 GRT 

KR 08/03/2012 KR10-2012-0023926 20/09/2012 20/11/2013 KR10-1333281 GRT 

SG 28/02/2012 SG201201414-8 30/10/2012 17/10/2014 SG184638 GRT 

TW 17/02/2012 TW101105343 16/11/2012 21/03/2016 TW527092 GRT 

US 09/03/2012 US13416813 13/09/2012 18/02/2014 US8652887 GRT 
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Family number 11 
 

Title:  DEVICE COMPRISING A FIELD-EFFECT TRANSISTOR IN A SILICON-ON-INSULATOR 

 
Claim 1: A semiconductor device, comprising 
a semiconductor-on-insulator (SeOI) structure, 

comprising:  

a substrate; 

an insulating layer on the substrate; and 
a semiconductor layer on the insulating layer, 

wherein a field-effect-transistor (FET) is formed 

therein, and further wherein the FET comprises;  
a channel region in the substrate; 

a dielectric layer formed at least partially from a part of the insulating layer of the semiconductor-on-
insulator structure; and 

a gate formed at least partially from a first part of the semiconductor layer of the semiconductor-on-
insulator structure. 

 

Problem: The interface of the gate dielectric and polysilicon that is conventionally used for the 
manufacture of the gate electrode is characterized by grain boundaries affecting a uniform dopant 

profile and resulting in poor adhesion properties and reliability failures. Moreover, given the continually 
decreased dimensions of circuit elements and despite the recent engineering progress, there is still a 

need for more compact configurations of transistor elements of different performance properties. 
 

Advantage: FETs with gate dielectrics in the form of parts of the initial BOX layers of SOI structures 

are provided that, furthermore, have gate electrodes that are at least partially formed from parts of 
the single crystal silicon layers of the SOI structures. Thereby, improved electrode characteristics are 

provided due to the single crystal silicon layer, where in the art usually only polysilicon is used for the 
gate material, and the material properties of the interface between the gate dielectric and the gate 

electrode is significantly improved. 
 
Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 20/04/2011 CN201110099463.4 09/11/2011 25/02/2015 CN102237371 GRT 

DE 22/04/2010 EP10290217.8 26/10/2011 22/08/2012 EP2381470 GRT 

FR 22/04/2010 EP10290217.8 26/10/2011 22/08/2012 EP2381470 GRT 

KR 19/04/2011 KR2011-36304 28/10/2011 24/04/2013 KR10-1259402 GRT 

SG 30/03/2011 SG201102271-2 28/11/2011 31/07/2013 SG175502 GRT 

TW 20/04/2011 TW100113780 16/11/2011 11/10/2015 TW503979 GRT 

US 20/09/2010 US12/886421 27/10/2011 04/06/2013 US8455938 GRT 
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Family number 12 

Title:  METHOD FOR MANUFACTURING A SEMICONDUCTOR SUBSTRATE 

 

Claim 1: A method for manufacturing a 
semiconductor substrate which comprises:  

providing a donor substrate and a handle substrate; 

forming a pattern of one or more doped regions 

inside the handle substrate; and 
attaching the donor and the handle substrates 

together to obtain a semiconductor substrate as a 

donor-handle combination. 
 

Problem: For the fabrication of the doped areas 
below the buried dielectric, ions are usually implanted through the top semiconductor layer and the 

buried dielectric layer. This method has, however, the drawback that a tail of the implantation profile 
impacts the initial doping level of the top semiconductor layers, thereby altering the device 

characteristics and generating a random dopant fluctuation (RDF) which undesirably induces threshold 

voltage variability. 
 

Advantage: By forming the pattern of one or more doped regions in the handle substrate prior to 
attaching the donor and the handle substrate, the creation of tails in other layers of the semiconductor 

substrate can be suppressed and the formation of doped regions with desired dimensions, dopant level 
and profiles can be enabled. Further, the negative effects of so called resist edge ion implantation 

deflection can be suppressed or at least reduced to a level which typically does not have any impact on 

the dopant profiles. This may help in reducing the dimensions of the circuits on the substrate. 
 

Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 01/04/2011 CN201110082594.1 12/10/2011 18/11/2015 CN102214594B GRT 

KR 04/04/2011 KR2011-30793 12/10/2011 10/05/2013 KR10-1265228 GRT 

SG 22/03/2011 SG201102038 28/11/2011 27/09/2013 SG175497 GRT 

TW 06/04/2011 TW100111901 16/11/2011 01/03/2016 TWI524479 GRT 

US 03/06/2010 US12/793515 06/10/2011 19/05/2015 US9035474 GRT 

 

  



 

15/36 
12 / 09 / 2017 

Family number 13 

Title:  PSEUDO-INVERTER CIRCUIT ON SEO1 

 
Claim 1: A circuit made on a semiconductor-on-insulator 

substrate comprising a thin surface layer of semiconducting 
material separated from a base substrate by an insulating 

layer; the circuit comprising: 

a first transistor having a first channel, 

a second transistor having a second channel, with the 
transistors provided in serial association between first and 

second terminals for applying a power supply potential, 

each of the transistors comprising: 
a drain region and a source region in the thin surface layer 

overlying the insulator layer,  
a channel extending between the source region and the 

drain region, anda front control gate located above the 
channel, 

wherein each transistor has a separate back control gate 

formed in the base substrate underlying the insulator layer 
and below the channel of the transistor and capable of 

being biased in order to modulate the threshold voltage of 
the transistor, the back control gates being biased by a 

same back gate signal, 
wherein the first terminal for application of a power supply 

potential is biased at an ON state, whereas the second 

terminal for application of a power supply potential is 
biased at an OFF state, and wherein at least one of the transistors is configured for operating in a 

depletion mode under the action of a back gate signal which will sufficiently modulate its threshold 
voltage. 

 
Problem: Conventional wordline driver circuits are thus relatively bulky notably relatively to the size 

of a memory cell, which generally causes integration problems (notably the requirement for resorting 

to a stacking technique, a so-called “staggering” technique, for several driver circuits behind each 

other in order to address several adjacent lines of memory cells).  
 
Advantage: The invention proposes a circuit relatively compact, not very bulky, low consumption 

circuit, which may be used as a wordline driver circuit in a memory array. The invention also proposes 
a particularly simple, compact and not very bulky circuit which may be used for providing different 

logic functions. 

 
Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

KR 30/09/2011 KR10-2014-7009987 26/06/2014     PUB 

CN 28/09/2010 CN201010299694 12/10/2011 14/01/2015 CN102214483 GRT 

CN 30/09/2011 CN201180073800.0 04/06/2014 17/08/2016 CN2171157 GRT 

FR 02/04/2010 FR1052543 07/10/2011 13/07/2012 FR1052543 GRT 

JP 29/09/2010 JP2010-219632 04/11/2011 12/07/2013 JP5313217 GRT 

KR 28/09/2010 KR10-2010-0093768 10/10/2011 24/05/2013 KR1269785 GRT 

SG 15/09/2010 SG201006692-6 28/10/2011 15/11/2013 SG174660 GRT 

SG 30/09/2011 SG11201401015   02/06/2016 SG  -  N/A GRT 

TW 15/09/2010 TW99131183 16/10/2011 11/03/2014 TWI340436 GRT 

US 13/06/2012 US13/495632 04/10/2012 18/02/2014 US8654602 GRT 

US 03/06/2010 US12/793553 06/10/2011 17/07/2012 US8223582 GRT 

US 30/09/2011 US14/346270 15/08/2014 15/11/2016 US9496877 GRT 

  



 

16/36 
12 / 09 / 2017 

Family number 14 

Title:  FULLY DEPLETED SOI DEVICE WITH BURIED DOPED LAYER 

 

Claim 1: A method for the manufacture of a 
semiconductor device, which comprises:  

providing a first substrate; 

providing a doped layer in a surface region of the 

first substrate; 
providing a buried oxide layer on the doped layer; 

providing a semiconductor layer on the buried oxide 

layer to obtain a semiconductor-on-insulator (SeOI) 
wafer; 

removing the buried oxide layer and the 
semiconductor layer from a first region of the SeOI 

wafer while maintaining the buried oxide layer and the semiconductor layer in a second region of the 
SeOI wafer; 

providing an upper transistor in the second region by forming a back gate in or by the doped layer; 

and 
providing a lower transistor in the first region by forming source and drain regions in or by the doped 

layer. 
 

Problem: The manufacturing process of fully depleted double-gate SOI transistors with highly doped 
back plane is complicated and may cause damage within the SOI region due to a high dose implant 

used to form the back plane. The doped back plane is formed by implantation through both the SOI 

layer and the buried oxide layer. The contamination with dopants in the active layer caused by the 
back plane implantation, however, results in an increased variation of the threshold voltage. The 

higher the doping rate that is selected, the higher the resulting variation of the threshold voltage. 
Moreover, since a relatively high doping energy is necessary in the art in order to form the back gate, 

deeply extending doping regions result. This badly affects miniaturization of the devices. 
 

Advantage: According to the inventive method, there is no need for doping of the source/drain 

regions of the transistor in the first region through a semiconductor layer and/or buried oxide layer. In 

particular, the extension of the source/drain regions of the transistor in the first region can be 

accurately determined by the thickness of the doped layer. Moreover, parts of the same doped or 
buried layer can be used for both the formation of a back gate of one or more transistors in the second 

region and the source/drain regions of a transistor in the first region, thereby simplifying the overall 
manufacturing process. The first region may represent a memory cell area of a DRAM device and the 

second region may represent a core region or a region of periphery circuits of the DRAM device. 

 
Family:  

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 02/12/2011 CN201110397426.1 18/07/2012 06/05/2015 CN102593057B GRT 

KR 05/12/2011 KR2011-128849 23/07/2012 27/11/2013 KR1336219 GRT 

SG 22/11/2011 SG201108645-1 30/08/2012 20/06/2014 SG182896 GRT 

TW 28/11/2011 TW100143608 16/11/2012 21/04/2014 TWI435373 GRT 

US 28/11/2011 US13/305206 19/06/2012 23/07/2013 US8492844 GRT 

 

  



 

17/36 
12 / 09 / 2017 

Family number 15 
 

Title:  ARRAYS OF TRANSISTORS WITH BACK CONTROL GATES BURIED BENEATH THE INSULATING FILM 
OF A SEMICONDUCTOR-ON-INSULATOR SUBSTRATE 

 

Claim 1: A semiconductor device structure 

formed on a semiconductor-on-insulator 

substrate (SeOI), with the semiconductor-on-
insulator substrate comprising a thin film of 

semiconductor material separated from a base 

substrate by an insulating film, and the device 
structure comprising: an array of patterns, with 

each pattern formed by at least one field-effect 
transistor with each such field-effect transistor 

having, within the thin semiconductor film of 
the SeOI substrate, a source region, a drain 

region, a channel region which is delimited by 

the source and drain regions, and a front 
control gate formed above the channel region; 

wherein the patterns of the array are arranged 
in rows, with the source and drain regions of any one row having the same dimensions and being 

spaced apart by front control gates of a fixed dimension, and wherein at least one such field-effect 
transistor of at least one pattern includes a back control gate formed within the base substrate of the 

SeOI substrate beneath the channel region, with the back control gate being biased in order to shift 

the threshold voltage of the transistor to simulate a modification in the channel width of the transistor. 
 

Problem: The resolution limit of the lithography tends to dictate the use of such long strips of 
transistors having identical dimensions. However, with long strips, the flexibility in designing electronic 

circuits is then lost since it is no longer possible to vary the geometric width of the various transistors 
so as to modulate their performance. 

 
Advantage: The invention provides devices and methods that obviate the variability inherent in 

lithographic pattern transfer, in particular, random variability due to the structuring of the lines leading 

to line/space/line variability. The present invention also simplifies lithography and saves wafer space 

by avoiding the need for shallow trench isolation (STI) and by tightening up the rules governing 
transistor structures (e.g., active zones, gate lines, interconnect lines, etc.). More specifically, this 

invention provides semiconductor device structures fabricated by lithography that are more regular 
and denser. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

US 25/01/2011 US13/013580 09/06/2011 13/08/2013 US8508289 GRT 

 

  



 

18/36 
12 / 09 / 2017 

Family number 16 

Title:  SEMICONDUCTOR MEMORY HAVING STAGGERED SENSE AMPLIFIERS ASSOCIATED WITH A LOCAL COLUMN 

DECODER 

Claim 1: A semiconductor memory, comprising: 
a plurality of bit lines and a plurality of wordlines 

crossing each other, a memory cell array formed by 

a plurality of memory cells arranged in rows and 
columns on crossover points of the bit lines and 

wordlines, 
at least one pair of sense amplifier banks, arranged 

on opposite sides of the memory cell array, wherein 
each sense amplifier bank of a pair comprises a 

plurality of sense amplifiers staggered in a 

longitudinal direction of the bit lines, each sense 
amplifier being connected to a corresponding bit line 

according to an interleaved arrangement whereby bit 
lines alternate in a lateral direction of the wordlines 

between a bit line coupled to a sense amplifier of a 
first bank of the pair and a bit line coupled to a 

sense amplifier of a second bank of the pair, the 

alternative arrangement of the bit lines resulting in 
interconnect spaces available in each sense amplifier 

bank of the pair parallel to the bit lines, andat least 
one local column decoder for selecting at least one 

sense amplifier of the sense amplifier bank, the local 
column decoder being staggered with the sense amplifiers and being coupled to the at least one sense 

amplifier of the sense amplifier bank by means of an output line running in one of a plurality of 

available interconnect spaces parallel to the bit lines, wherein the available interconnect spaces are 
free spaces available between the bit lines and the available interconnect spaces are on the same 

metallization layer as the bit lines. 
 

Problem: In order to reduce the surface area of a memory, a stacking technique, so-called 
“staggering” technique, is conventionally used to take into account the pitch difference in between the 

sense amplifier and the cells. Several sense amplifiers SA0-SA7 are therefore staggered one behind 

each other in the longitudinal direction of the bit lines, such as the bit lines BL2 and bBL2 
(complementary to BL2) coupled to sense amplifier SA2. This architecture is disadvantageous in that a 

bit line and its complementary run over all the staggered sense amplifiers. This leads to a congestion 
of the space available as metal-0 (metal used for the bit lines) indeed covers 100% of the sense 

amplifiers.  
 

Advantage: The invention thus provides a semiconductor memory that does not suffer from the 

above mentioned drawbacks, and in particular relates to a semiconductor memory necessitating less 
column address buses. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 14/12/2011 CN20110416792.7 19/09/2012 10/12/2014 CN201110416792.7 GRT 

DE 13/12/2011 EP11193263.8 19/09/2012 12/02/2014 EP2500906 GRT 

FR 13/12/2011 EP11193263.8 19/09/2012 12/02/2014 EP2500906 GRT 

GB 13/12/2011 EP11193263.9 19/09/2012 12/02/2014 EP2500906 GRT 

JP 14/12/2011 JP2011-273544 18/10/2012 18/04/2014 JP5524942 GRT 

KR 13/12/2011 KR10-2011-0133670 26/09/2012 22/11/2013 KR1334284 GRT 

SG 13/12/2011 SG201109205-3 30/10/2012 03/11/2014 SG184623 GRT 

TW 14/12/2011 TW100146174 01/10/2012 21/05/2015 TWI485704 GRT 

US 16/03/2012 US13422697 27/09/2012 13/10/2015 US9159400 GRT 

  



 

19/36 
12 / 09 / 2017 

Family number 17 

Title:  DIFFERENTIAL SENSE AMPLIFIER WITHOUT SWITCH TRANSISTORS 

 
Claim 1: A method for controlling a differential 

sense amplifier comprising: 
a first CMOS inverter having an output connected to 

a first bit line and an input connected to a second bit 

line complementary to the first bit line, 

a second CMOS inverter having an output connected 

to the second bit line and an input connected to the 
first bit line, 

each CMOS inverter comprising: 
a multigate pull-up transistor having a drain, a 

source, a first control gate, and a second control 

gate, wherein the second control gates of the pull-up 

transistors are driven by a pull-up second control signal, and 

a multigate pull-down transistor having a drain, a source, a first control gate, and a second control 
gate, wherein the second control gates of the pull-down transistors are driven by a pull-down second 

control signal, with the pull-up transistor and the pull-down transistor of each CMOS inverter having a 
common drain, 

wherein the sources of at least one of the pull-down or pull-up transistors are coupled and connected 
to a voltage source without an intermediate transistor between the transistor sources and the voltage 

source, 

the method comprising performing an operation for pre-charging the bit lines, which comprises 
modifying the precharge operation performed by the differential sense amplifier by modifying, for 

application during the precharge operation performed, one of the pull-up second control signal or the 
pull-down second control signal. 

Problem: Although sense amplifiers are technically necessary, from an economical point of view the 
sense amplifiers can be considered as service circuits of the memory array and therefore as overhead 

that increases the area of the entire circuit and thus also its cost of fabrication.  

Advantage: SeOI transistors have a lower random threshold voltage mismatch compared to bulk 
CMOS fabricated transistors. Random threshold voltage mismatch mainly results from a voltage 

deviation proportional to the square root of the active area of the transistor. Thus, the use of SeOI 
transistors allows the dimensions of the transistors to be smaller than bulk-based transistors while 

having an acceptable random threshold voltage mismatch. The resulting sense amplifier consumes less 
area compared to its classical bulk-based counterpart. Moreover, the size of interconnects can be 

reduced thanks to smaller transistors. 
 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

FR 26/04/2011 FR1153575 02/11/2012     PUB 

US 25/04/2012 US13/456020 01/11/2012 15/09/2015  US9135964  GRT 

CN 25/04/2012 CN201210124228.2 31/10/2012 25/11/2015 CN102760472B GRT 

JP 26/04/2012 JP2012-101067 22/11/2012 10/01/2014 JP5453485 GRT 

KR 25/04/2012 KR10-2012-0043461 05/11/2012 17/12/2014 KR1475706 GRT 

SG 18/04/2012 SG201202819-7 29/11/2012 26/05/2014 SG185223 GRT 

TW 17/04/2012 TW101113586 16/02/2013 11/12/2015 TWI512727 GRT 

 

  



 

20/36 
12 / 09 / 2017 

Family number 18 

Title:  REFERENCE CIRCUIT TO COMPENSATE FOR PVT VARIATIONS IN SINGLE-ENDED AMPLIFIERS 

 

Claim 1: A semiconductor memory device 
comprising: a single-ended sense amplifier circuit for 

reading data sensed from selected memory cells in a 

memory array, the sense amplifier having a first 

node used to feed in a reference signal, a second 
node coupled to a bit line, and sense transistors 

responsible for amplifying the content of a selected 

memory cell during a sense operation; and a 
reference circuit having replica transistors of the 

sense transistors and further comprising a regulation 
network designed so that each replica transistor 

operates in a stable operating point, and wherein the 
regulation network generates a control voltage that is applied to the sense amplifier circuit. 

 

Problem: The parameters and the transistor properties (current drive capability, threshold voltage, 
transconductance, drain conductance, etc.) are prone to variations (PVT: process, voltage, 

temperature). As the single-ended sense amplifier is a non-symmetrical circuit, PVT-induced variations 
do not compensate for each other in the two branches, and malfunction of the circuit may result.  

 
Advantage: The reference circuit is designed and operated so as to generate a control signal fed to 

the sense amplifier circuits to compensate for all kinds of PVT variation-induced drifts and to maintain 

correct operation of the sense amplifier circuits independent of PVT variations. 
 

Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 10/10/2013 CN201380053038.9 17/06/2015     PUB 

KR 10/10/2013 KR2015-7010347 19/06/2015     PUB 

FR 10/10/2012 FR1259685 11/04/2014 27/11/2015 FR1259685 GRT 

SG 10/10/2013 SG11201502532 29/04/2015 07/11/2016 SG11201502532Q GRT 

US 10/10/2013 US14/434579 01/10/2015 25/10/2016 US9478275 GRT 

 

  



 

21/36 
12 / 09 / 2017 

Family number 19 

Title:  DIFFERENTIAL SENSE AMPLIFIER WITHOUT DEDICATED PASS-GATE TRANSISTORS 

 

Claim 1: A voltage differential sense amplifier for 
sensing data stored in a plurality of memory cells of 

a memory cell array, comprising: 

a first CMOS inverter having an output connected to 

a first bit line and an input connected to a second bit 

line complementary to the first bit line, and 
a second CMOS inverter having an output connected 

to the second bit line and an input connected to the 
first bit line, with each CMOS inverter comprising: 

a pull-up transistor having a drain and a source, and 

a pull-down transistor having a drain and a source, 

with the pull-up transistor and the pull-down 

transistor of each CMOS inverter having a common drain, and 
a pair of pass-gate transistors arranged to connect the first and second bit lines to first and second 

global bit lines respectively to transfer data between the first and the second bit lines and the first and 
the second global bit lines, with the pass-gate transistors constituted by one of the pull-up transistors 

or the pull-down transistors. 
 

Problem: Although sense amplifiers are technically necessary, from an economical point of view the 

sense amplifiers can be considered as service circuits of the memory array and therefore as overhead 
that increases the area of the entire circuit and thus also its cost of fabrication.  

 
Advantage: The sources of the pull-down transistors M31, M32 are directly connected to a pull-down 
voltage source providing a low supply voltage VLsupply, without an intermediate transistor between 

the sources of the pull-down transistors M31, M32 and the pull-down voltage source. Comparing with 
the prior art sense amplifier, the foot switch transistor T40 is omitted, thereby resulting in a more area 

efficient sense amplifier. 
 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 25/04/2012 CN201210124221.0 31/10/2012 15/04/2015 CN201210124221.0 GRT 

DE 29/03/2012 EP12162197.3 31/10/2012 13/11/2013 EP2518729 GRT 

FR 29/03/2012 EP12162197.3 31/10/2012 13/11/2013 EP2518729 GRT 

GB 29/03/2012 EP12162197.3 31/10/2012 13/11/2013 EP2518729 GRT 

JP 26/04/2012 JP2012-101069 06/12/2012 07/03/2014 JP5491569 GRT 

KR 25/04/2012 KR10-2012-0043451 05/11/2012 10/02/2014 KR1364265 GRT 

SG 24/04/2012 SG201203000.3 29/11/2012 13/07/2015 SG185236 GRT 

TW 19/04/2012 TW101113941 16/02/2013 21/06/2015 TWI489455 GRT 

US 25/04/2012 US13/456047 01/11/2012 10/02/2015 US8953399 GRT 

 

  



 

22/36 
12 / 09 / 2017 

Family number 20 

Title:  DIFFERENTIAL SENSE AMPLIFIER WITHOUT DEDICATED PRECHARGE TRANSISTORS 

 

Claim 1:  A differential sense amplifier for sensing 
data stored in a plurality of memory cells of a 

memory cell array, including: 

a first CMOS inverter having an output connected to 

a first bit line and an input connected to a second bit 

line complementary to the first bit line, and 
a second CMOS inverter having an output connected 

to the second bit line and an input connected to the 
first bit line, 

with each CMOS inverter comprising: 

a pull-up transistor having a drain and a source, with 

the source coupled to a pull-up voltage source, and 

a pull-down transistor having a drain and a source, with the source coupled to a pull-down voltage 
source, 

with the pull-up transistor and the pull-down transistor of each CMOS inverter having a common drain, 
wherein the sense amplifier has a pair of precharge transistors arranged to be respectively coupled to 

the first and second bit lines to precharge the first and second bit lines to a precharge voltage, 
wherein the precharge transistors are constituted by the pull-up transistors or by the pull-down 

transistors, and the precharge transistors are configured to operate in a precharge state in response to 

operation of the pull-up source or the pull-down source at a partial voltage level. 
 

Problem: Although sense amplifiers are technically necessary, from an economical point of view the 

sense amplifiers can be considered as service circuits of the memory array and therefore as overhead 
that increases the area of the entire circuit and thus also its cost of fabrication.  

 
Advantage: The equalization can occur through the equalization transistor M50 as in case of the 
state-of-the-art circuit. In order to compensate possible leakages or unbalances which may result in a 

small deviation between the desired precharge voltage and the voltage achieved at the bit lines BL, 
/BL through equalization, a pair of precharge transistors arranged to be respectively coupled to the 

first and second bit lines BL, /BL is provided to precharge the bit lines BL, /BL to a precharge voltage. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 25/04/2012 CN201210124232.9 31/10/2012 18/02/2015 CN201210124232 GRT 

FR 26/04/2011 FR1153574 02/11/2012 17/05/2013 FR1153574 GRT 

JP 23/04/2012 JP2012-098042 22/11/2012 07/03/2014 JP5491568 GRT 

KR 25/04/2012 KR10-2012-0043421 05/11/2012 10/02/2014 KR1364266 GRT 

SG 18/04/2012 SG201202820-5 29/11/2012 16/05/2014 SG185224 GRT 

TW 12/04/2012 TW101113002 01/01/2013 11/10/2015 TWI503837 GRT 

US 25/04/2012 US13/456057 01/11/2012 18/08/2015 US9111593 GRT 

 

  



 

23/36 
12 / 09 / 2017 

Family number 21 

Title:  TRISTATE GATE 

 

Claim 1: A tristate gate comprising 
an output port; 

a first and a second transistor, each having at least a 

first and a second gate, both having a source or a 

drain electrode connected to the output port, and 
configured such that a high-impedance value (Z) on 

the output port is set by controlling the threshold 

voltage of the transistors via their respective second 
gates; 

an input port connected to the first gate of the first 
transistors; and 

a control port connected to the first gate of the 
second transistors, wherein the control port is 

configured to enable or disable a signal path from 

the input port to the output port. 
 

Problem: Tristate gates allow their output port to 
assume a high impedance state in addition to the 

zero and one logic levels, effectively removing the 
effect of the output of the tristate gate from the 

circuit. This is useful in case when multiple circuits have to share a common medium, such as in the 

case of a plurality of I/O circuits driving a common bus. 
 

Advantage: The present invention allows the realization of a tristate buffer employing a reduced 
number of transistors, thereby drastically reducing the area consumption due to the tristate buffer. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

CN 11/12/2012 CN201280062011.1 10/09/2014     PUB 

KR 11/12/2012 KR2014-7017174 17/09/2014     PUB 

TW 12/11/2012 TW101142094 16/08/2013 21/12/2016 TWI563799 GRT 

US 11/12/2012 US14/364923 20/11/2014 25/10/2016 US9479174 GRT 

 
 

  



 

24/36 
12 / 09 / 2017 

Family number 22 

Title:  MEMORY DEVICE WITH DYNAMICALLY OPERATED REFERENCE CIRCUITS 

 
Claim 1: A semiconductor memory device 

comprising: at least one sense amplifier circuit 
(SA.sub.i) for reading data sensed from selected 

memory cells in a memory array; at least one 

reference circuit (RSA.sub.j), each reference circuit 

(RSA.sub.j) being a replica of the sense amplifier 
circuit (SA.sub.i) and having an output (OUT.sub.j) 

through which the reference circuit (RSA.sub.j) 

delivers an output physical quantity; a regulation 
network providing a regulation signal (REG) to each 

sense amplifier circuit (SA.sub.i) and each reference 
circuit (RSA.sub.j), wherein the regulation signal 

(REG) is derived from an averaging of the output 
physical quantity over time and/or space; wherein 

the regulation network comprises a control unit (CU) 

configured to sum up the physical quantities of each 
output (OUT.sub.j) of said-the reference circuit 

(RSA.sub.j) and a target mean value, wherein the 
physical quantities of the output (OUT.sub.j) of the 

reference circuit (RSA.sub.j) and the target mean value are summed up with opposite signs, the 
control unit delivering a regulation signal (REG) based on the sum, the regulation signal (REG) being 

fed in to each regular sense amplifier circuit (SA.sub.i) and to each reference circuit (RSA.sub.j) 

 
Problem: All parameters and the transistor properties (current drive capability, threshold voltage, 

transconductance, drain conductance, etc.) are prone to variations (PVT: process, voltage, 
temperature). As the single-ended sense amplifier is usually designed and operated as a non-

symmetrical circuit, PVT variations do not compensate for each other in the two branches and 
malfunction of the circuit may result. 

 

Advantage: The aim of the present invention is to compensate for the effects of variation of operating 

conditions (e.g., temperature, supply voltage) or process (e.g., ratio of NMOS/PMOS current drive 

capability, etc.). 
 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

FR 24/04/2013 FR1353717 31/10/2014 02/09/2016 FR3005195 GRT 

US 24/04/2014 US14/785955 24/03/2016 21/02/2017 US9576642 GRT 

CN 24/04/2014 CN201480023175.2 09/12/2015     PUB 

DE 24/04/2014 DE112014002148.2 07/01/2016     PUB 

KR 24/04/2014 KR2015-7032203 08/01/2016     PUB 

 
 

  



 

25/36 
12 / 09 / 2017 

Family number 23 

Title:  LOOK-UP TABLE 

 

Claim 1: A look-up table comprising: a 
plurality of register signals; a plurality of input 

signals; at least one output signal; and a 

plurality of pass-gates, wherein at least a first 

pass gate, of the plurality of pass gates is 
controlled by at least a first input signal of the 

plurality of input signals and by at least a first 

register signal of the plurality of register 
signals, such that the register signal has 

priority over the input signal on the operation 
of the first pass gate.  

  
Problem: In an FPGA cell, a plurality of 

registers is provided as well as logic resources. 

By appropriately setting the registers and the 
logic, any Boolean or sequential function can 

be implemented between any two or more 
inputs of the FPGA cell. In particular, an FPGA cell usually contains one or more look-up tables for 

realizing the programmable logic functionality. The output node OUT is directly connected to the 
registers via the plurality of pass gates. it is necessary for the registers to have a current drive 

capability high enough to drive the load on output node OUT. In turn, this implies that such a structure 

cannot be realized with small registers since they would lack the appropriate current driving 
capabilities. In particular, small SRAM, small DRAM and registers realized using flash technology are 

generally not powerful enough for such constructions. 
 

Advantage: The invention allows to realize a look-up table in which the register signals are not 
directly driving the output node, thereby making it possible to use small registers. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

FR 05/03/2012 FR1252002 06/09/2013 28/04/2017 FR1252002 GRT 

US 11/02/2013 US14/381098 22/01/2015 11/04/2017 US9621168 GRT 

CN 11/02/2013 CN201380012524.6 12/11/2014     PUB 

TW 19/02/2013 TW102105765 16/10/2013     PUB 

 

  



 

26/36 
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Family number 24 

Title:  SENSE AMPLIFIER WITH DUAL GATE PRECHARGE AND DECODE TRANSISTORS 

 

Claim 1: A sense amplifier for sensing and 
amplifying data stored in a memory cell, the 

sense amplifier being connected between a bit 

line (BL) and a reference bit line ( BL) 

complementary to the first bit line and 
comprising: a sense circuit (SC) capable of 

providing an output indicative of the data 

stored in the memory cell; and a precharge 
and decode circuit (PDC) comprising a pair of 

dual gate transistors (T5, T6) for precharging 
the first and second bit lines during a 

precharge operation and for transferring the 
output provided by the sense circuit to a data 

line during a read operation, wherein each dual 

gate transistor of the precharge and decode 
circuit has a first gate and a second gate, the 

first gates of the dual gate transistors being both controlled by a decoding control signal and the 
second gates of the dual gate transistors being both controlled by a recharged control signal. 

 
Problem: A conventional sense amplifier fabricated in bulk silicon CMOs technology is made of eleven 

transistors and thus increases the surface area of the entire circuit. The prior art solutions proposed to 

reduce the surface does not provide a regular arrangement of the circuit by reducing the surface air. 
 

Advantage: The invention proves advantageous in that a local X-Y decode can be performed by 
simply crossing the first and second gate lines, without particular layout constraint (no extra transistor 

as the decoding function requires no dedicated transistor) and without area penalty. Further, as 
compared to the decoder solutions described in introduction, the pitched sense amplifier layer is kept 

regular as it does not require extra devices. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 14/11/2012 CN201280055733.4 16/07/2014 21/09/2016 CN103930949B GRT 

FR 15/11/2011 FR1160396 17/05/2013 07/02/2014 FR1160396 GRT 

KR 14/11/2012 KR2014-7012866 26/06/2014 15/07/2016 KR10-1641609 GRT 

SG 14/11/2012 SG11201402345 26/09/2014 15/12/2015 SG11201402345T GRT 

TW 01/11/2012 TW101140579 16/06/2013 01/02/2017 TWI569283 GRT 

US 14/11/2012 US14/358193 30/10/2014 02/02/2016 US9251871 GRT 

DE 14/11/2012 DE112012004758.3 24/12/2014     PUB 
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Family number 25 

Title:  MULTIPLEXER, LOOK-UP TABLE AND FPGA 

 

Claim 1: A multiplexer comprising: a first 
input; a second input; and an output 

connected to the first input via a first pass 

gate and to the second input via a second 

pass gate, wherein the first pass gate 
comprises at least a first double-gate 

transistor, and the second pass gate 

comprises at least a second double-gate 
transistor, and each of the first double-

gate transistor and the second double-
gate transistor has a first gate controlled 

based on a first control signal (A) and a 
second gate controlled based on a second 

control signal (B). 

 
Problem: The number of transistors 

increases rapidly with the number of 
control inputs. As the silicon area and 

power consumption of the look-up table 
increase with the number of transistors, 

those values also increase rapidly with the 

number of control inputs. Conversely, the 
speed of the look-up table decreases with 

the number of transistors. 
 

Advantage: The invention allows to the multiplexer to multiplex the inputs with a reduced number of 
pass gates. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

FR 06/03/2012 FR1252016 13/09/2013 14/03/2014 FR1252016 GRT 

CN 11/02/2013 CN201380013147.8 19/11/2014     PUB 

KR 11/02/2013 KR2014-7027171 03/12/2014     PUB 

TW 20/02/2013 TW102105916 01/10/2013     PUB 

US 11/02/2013 US14/380312 29/01/2015     PUB 
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Title:  CIRCUIT AND METHOD FOR SENSING A DIFFERENCE IN VOLTAGE ON A PAIR OF DUAL SIGNAL 

LINES, IN PARTICULAR THROUGH EQUALIZE TRANSISTOR 

 
Claim 1: A circuit for sensing a difference in voltage on a pair 

of dual signal lines comprising a first signal line and a second 

signal line complementary to the first signal line, comprising: 

a pair of cross-coupled inverters arranged between the first 
and the second signal lines, each inverter having a pull-up 

transistor and a pull-down transistor, the sources of the pull-

up transistors or of the pull-down transistors being 
respectively connected to a first and a second pull voltage 

signals, a decode transistor having source and drain terminals 
respectively coupled to one of the first and second signal 

lines and a gate controlled by a decoding control signal, 
whereby when the decode transistor is turned on by the 

decoding control signal, a short circuit is established between 

the first and the second signal lines through which current 
flows from one of the first and second pull voltage signals, 

thereby generating a disturb in between the first and the 
second pull voltage signals. 

 
Problem: The sense amplifiers are technically necessary, 

from an economical point of view the sense amplifiers can be considered as service circuits of the 

memory array and therefore as overhead that increases the area of the entire circuit and thus also its 
cost of fabrication. Therefore, continuous efforts are made to minimize the area consumption of such 

sense amplifiers. 
 

Advantage: The invention relates to a method of operating a method for sensing a difference in 
voltage on a pair of dual signal lines comprising a first signal line and a second signal line 

complementary to the first signal line, comprising the steps of turning on the decode transistor of a 

circuit according to the first aspect of the invention, and of sensing the difference of current or of 

voltage between the pull voltage signals with a current sense amplifier or a voltage sense amplifier. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 16/01/2013 CN201380005532.8 01/10/2014 11/07/2017 CN201380005532.8 GRT 

FR 16/01/2012 FR1250398 19/07/2013 07/02/2014 FR1250398 GRT 

KR 16/01/2013 KR10-2014-7022383 14/10/2014 28/10/2015 KR10-15653375 GRT 

SG 16/01/2013 SG11201403981Q 28/08/2014 08/10/2015 SG11201403981Q GRT 

TW 03/01/2013 TW102100129 16/08/2013 11/11/2016 TWI558162 GRT 

US 16/01/2013 US14/372345 25/12/2014 12/07/2016 US9390771 GRT 
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Title:  LOOK-UP TABLE ARCHITECTURE 

 

Claim 1: A semiconductor circuit having a look-
up table architecture comprising: a registers 

group comprising a plurality of registers 

configured to issue register signals; and a 

programmable logic comprising a plurality of 
pass gates configured to be controlled at least 

by the register signals, the registers group and 

the programmable logic forming a look-up 
table; wherein the pass gates of the plurality 

are located in a single row. 
 

Problem: An FPGA cell usually contains one or 
more look-up tables for realizing the 

programmable logic functionality. Look-up table 

comprises a plurality of pass gates connected 
between the plurality of registers and an output node OUT. The signal from each of the registers to the 

output node OUT has to cross several pass gates among pass gates. This increases the propagation 
delay and, therefore, the operating frequency of the circuit. 

 
Advantage: The invention allows to realize a look-up table that can achieve fast operating 

frequencies and low power consumption on a small silicon area. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

US 22/02/2013 US14/381544 05/02/2015     PUB 

FR 05/03/2012 FR1252003 06/09/2013 28/04/2017 FR1252003 GRT 

CN 22/02/2013 CN201380012893.5 03/12/2014     PUB 

TW 22/02/2013 TW102106286 16/11/2013     PUB 
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Family number 28 

Title:  CHARGE PUMP CIRCUIT COMPRISING MULTIPLE - GATE TRANSISTORS AND METHOD OF OPERATING 

THE SAME 

 
Claim 1: A charge pump circuit comprising: an 

input node for inputting a voltage (V.sub.in) to be 

boosted; an output node for outputting a boosted 

voltage (V.sub.out); and a plurality of pumping 
stages connected in series between the input 

node and the output node, each pump stage 

comprising at least one charge transfer transistor, 
wherein the at least one charge transfer transistor 

is a double-gate transistor comprising a first gate 
for turning the transistor on or off according to a 

first control signal applied to the first gate and a 
second gate for modifying the threshold voltage of 

the transistor according to a second control signal 

applied to the second gate, wherein the first and 
second control signals have the same phase, 

wherein a voltage level of the second control 
signal applied to the second gate of the at least 

one transfer transistor of a pumping stage is raised from one pumping stage to the next pumping 
stage in the series of pumping stages. 

 

Problem: A charge pump circuit typically comprises cascaded stages that each pumps charges stored 
in a capacitor and, therefore, progressively raises the voltage levels of the intermediate nodes 

between the stages. Although many different circuit architectures are possible, existing bulk charge 
pumps are all based on this same principle that capacitors push charges from one stage to the next. 

However, the body effects of the transistors in each stage, as well as the parasitic capacitances in the 
capacitors, degrade the performance of the conventional charge pump circuits when the number of 

stages is increased. In other words, the actual output voltage of the conventional charge pump circuits 

is lower than the ideal value because of the induced body effects. 

 

Advantage: The invention proposes to improve conventional pump circuits by replacing the CMOS 
bulk transistors by transistors having double independent gates, and by controlling the two gates 

through two signals on the same phase. 
 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

FR 23/03/2012 FR1252640 27/09/2013 07/03/2014 FR1252640 GRT 

KR 22/03/2013 KR10-2014-7027840 13/11/2014 07/06/2016 KR10-2014-7027840 GRT 

TW 22/03/2013 TW102110253 16/11/2013 21/07/2017 TW I593220 GRT 

US 22/03/2013 US14/384129 17/09/2015 29/12/2015 US9225237 GRT 

CN 22/03/2013 CN201380016083.7 10/12/2014     PUB 
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Family number 29 

Title:  EPROM CELL 

 

Claim 1: A register cell comprising: one output 
node; at least two power supply nodes; a first 

flash transistor and a second flash transistor, 

the first flash transistor connected between a 

first power supply node and the output node, 
the second flash transistor connected between 

a second power supply node and the output 

node; a first transistor separating the first flash 
transistor from the first power supply node; a 

second transistor separating the first flash 
transistor from the second power supply node; 

and a third transistor separating the second 
flash transistor from the second power supply 

node; wherein the register cell is configured so 

that the output node can be driven by at least 
one of the power supply nodes as a function of 

the value stored in at least one of the flash 
transistors, the register cell is configured so 

that current flowing to and/or from the output node flows through at least one of the flash transistors, 
and the register cell is configured so that the flash transistors are programmed by controlling at least 

one of the first transistor, the second transistor, and the third transistor. 

 
Problem: In several electronic applications, it is often necessary to provide a register cell capable of 

driving a load with an appropriate voltage and/or current. This is particularly the case for FPGA 
applications in which the register cells for setting the behavior of FPGA provide a signal, which may go 

through several pass gates before eventually driving the output load of the FPGA. Accordingly, a 
register cell having an appropriate driving voltage and/or current is needed.  

 

Advantage: The invention provides the beneficial advantage of driving the output of the register cell 

with current and voltage being provided by the power supply nodes and controlled by the flash 

transistors. In this manner, the flash transistors can retain the value stored in the register cell while 
the actual driving current of the register cell's output is not provided by the flash transistors directly, 

but indirectly by means of the power supply nodes. In this manner, an appropriate current and/or 
voltage driving capability can be ensured at the output of the register cell. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

CN 11/02/2013 CN201380015607.0 24/12/2014 12/04/2017 CN104246893B GRT 

FR 23/03/2012 FR1252601 27/09/2013 21/11/2014 FR1252601 GRT 

TW 21/02/2013 TW102106090 16/10/2013 11/03/2017 TWI574271 GRT 

US 11/02/2013 US14/385436 12/02/2015 05/01/2015 US9230662 GRT 

KR 11/02/2013 KR10-2014-
7028352 

01/12/2014     PUB 
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Family number 30 

Title:  COMPLEMENTARY FET INJECTION FOR A FLOATING BODY CELL 

 

Claim 1: A floating body memory cell, comprising: a first MOS transistor and a second MOS transistor, 
wherein at least the second MOS transistor has a floating body and wherein the first MOS transistor 

and the second MOS transistor are configured such that charges can be moved to and/or from the 

floating body of the second MOS transistor via the first MOS transistor. 

 
Problem: The charges stored within the floating body transistor usually have to be created via a 

complex generation method, such as gate-induced drain leakage (Gidl), via a thyristor, via a hot 

carrier approach, or impact ionization method. Such complex generation methods usually require 
complex architectures and are not particularly efficient for the generation of charges. Also, these 

methods of generation can degrade the transistor by production of interface states. 
 

Advantage: The invention provides the beneficial advantage that a compact structure and a simple 
architecture is realized for the floating body memory cell. Moreover, the floating body memory cell can 

be operated with low voltage power supplies, thereby ensuring reliability. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

FR 09/05/2012 FR1254236 15/11/2013 20/02/2015 FR1254236 GRT 

CN 08/05/2013 CN201380024974.7 28/01/2015     PUB 

US 08/05/2013 US14/396665 28/05/2015     PUB 
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Title:  ANTIFUSE 

 

Claim 1: A semiconductor structure, comprising: a 
first semiconductor layer; and a first program 

transistor and a first select transistor implementing a 

first antifuse cell, wherein the first semiconductor 

layer acts as the body of the first program transistor 
and as the body of the first select transistor; wherein 

a gate of the first program transistor and a gate of 

the first select transistor are on different sides of the 
first semiconductor layer. 

 
Problem: Antifuse cell is advantageous over 

antifuse cell in that it does not require a first 
connection region. More specifically, semiconductor 

substrate comprises only one connection region, 

namely second connection region. This is achieved by realizing transistors and next to each other, 
such that they do not need a connection region in between. However, such arrangement means that 

the high voltage used during the programming phase will be applied to both gates and. This would 
result in the oxide below the select transistor to be damaged too. In order to solve this problem, the 

select transistor is replaced by select transisto, which is provided with a gate oxide thicker than the 
gate oxide of the program transistor. While this solution reduces the area by eliminating the need for 

first connection region, it requires the usage of two different gate oxide thicknesses. This usually 

results in the problem that the select transistor, having the thicker gate oxide, cannot be realized with 
the minimum feature pitch, thereby becoming bigger than select transistor, which increases again the 

area used by antifuse cell. Additionally, the presence of two different gate oxides requires one 
additional mask as well as some manufacturing steps, increasing costs.  

 
Advantage: The invention allows to place the program transistor in series with the select transistor 

without a first connection region, and without the usage of two oxide thicknesses, to realize the 

semiconductor structure with standard technology such as SOI, Finfets, etc. Moreover, a lower 

programming voltage can be used in order to break the gate oxide and it is possible to realize the 

shape of the gate and gate oxide such that the electric field of the gate is concentrated on a point of 
the gate oxide in a simple and effective manner. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

US 04/07/2013 US14/413405 18/06/2015     PUB 

FR 10/07/2012 FR1256636 17/01/2014 27/02/2015 FR1256636 GRT 

CN 04/07/2013 CN201380036999.9 08/04/2015     PUB 
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Title:  SOI FINFET WITH REDUCED FIN WIDTH DEPENDENCE 

 

Claim 1: A method for polarizing at least a first 
finfet transistor and a second finfet transistor, 

wherein the first finfet transistor has a fin width 

bigger than a fin width of the second finfet 

transistor, and both the first finfet transistor and the 
second finfet transistor have a back gate, the 

method comprising: applying the same first voltage 

on the back gate of the first finfet transistor and on 
the back gate of the second finfet transistor so as to 

reduce a spread between an off-current value of the 
first finfet transistor and an off-current value of the 

second finfet transistor. 
 

Problem: The threshold voltage VT of the finfet is, 

however, dependent on the width of the finfet. The 
off-current of the transistor is as well dependent on the threshold voltage VT. Therefore, if the fin 

width is not a single common value over the entire wafer, but rather a range of values, the off-current 
will change significantly, from transistor to transistor, as the fin width varies, thereby creating a 

spread of off-current values. 
 

Advantage: The invention provides the beneficial advantage that the reduction of the off-current 

spread can be achieved, both for NMOS and PMOS type transistor with a simple and robust design. 
Additionally, the reduction can be achieved over an entire wafer, comprising both NMOS and PMOS 

transistors, by using only two voltage values for the correction. 
 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date 

Grant 
Number 

Status 

FR 17/09/2012 FR1258696 21/03/2014 17/07/2015 FR1258696 GRT 

US 10/09/2013 US14/428561 30/07/2015 02/05/2017 US9640664 GRT 

CN 10/09/2013 CN201380048327.X 20/05/2015     PUB 
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Family number 33 

Title:  BACK GATE IN SELECT TRANSISTOR FOR EDRAM 

 

Claim 1: An eDRAM memory element comprising a 
first storage node, a bitline node for accessing the 

value stored in the storage node, and a select 

transistor, controlling access from the bitline node to 

the storage node, wherein the select transistor has a 

front gate and a back gate. 
 

Problem: The use of an overdrive voltage is rather 

complex since it requires the availability on the 
circuit of the high voltage itself and the select 

transistor has to be made resistant to overdrive 
operation. In particular, since the transistor has to 

be used in overdrive mode, its dielectric gate has to 
be thicker than that of a "standard" transistor as used, for instance, in the rest of the circuit. This 

further requires additional manufacturing steps, which increase the cost of the embedded DRAM. 

Additionally, such a mode of operation slows down the opening and closing of the select transistor, 
which, in turn, slows down the operation of the embedded DRAM. Moreover, the increase of the driving 

voltage to an overdrive level substantially increases the power consumption of the embedded DRAM. 
 

Advantage: The invention provides the beneficial advantage that the threshold voltage of the select 
transistor can be controlled via the back gate, thereby allowing obtaining the desired threshold voltage 

without using a specific transistor for the select transistor, which is not compatible with the 
manufacturing of the logic transistors on the die. The back gate also helps to reduce the leakage 

current of the select transistor. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

FR 22/01/2013 FR1350547 25/07/2014 06/05/2016 FR1350547 GRT 

SG 12/12/2013 SG11201505244Y 28/08/2015 23/01/2017 SG11201505244Y GRT 

US 12/12/2013 US14761471 10/12/2015 18/10/2016 US9472469 GRT 

CN 12/12/2013 CN201380070597.0 21/10/2015     PUB 

KR 12/12/2013 KR2015-7018580 02/10/2015     PUB 
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Family number 34 

 

Title:  FINFET WITH BACK-GATE 

 
Claim 1: A double-gate finFET comprising: at least 

two fins realizing a channel; a back-gate placed 

between the fins; and a front-gate placed outside of 

the fins. 
 

Problem: The trend of reducing dimensions in 

microelectronic 
components, such as integrated transistors, has 

become increasingly more difficult. The standard 
CMOS architecture has reached critical dimensions, 

at which effect, which were before negligible, are 
now limiting the possibility of further reduction in the 

dimensions. 

 
Advantage: The invention provides the beneficial advantage that the channel comprising the two fins 

can be subjected to the effect of both the front and the back-gate. Further, the presence of the back-
gate in between the fins increases the mechanical stability of the fins. 

 
Family: 

countries  Filing Date Filing Number 
Publication  

Date 
Grant Date Grant Number Status 

FR 19/03/2013 FR1352466 26/09/2014 01/07/2016 FR1352466 GRT 

KR 13/03/2014 KR10-2015-7030046 27/11/2015 11/07/2017 KR10-1758758 GRT 

CN 13/03/2014 CN201480016853.2 09/12/2015     PUB 

US 13/03/2014 US14/777225 21/01/2016     PUB 

 


