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Title of the Circuit: Non-standard gate geometries (hexagonal, octagonal, ellipsoidal, wave, and fish).

Adviser Professor(s): Prof. Dr. Salvador Pinillos Gimenez

Students involved (names and aimed degrees): Msc. Vinicius Vono Peruzzi; aimed degrees: doctorate degree 

Institution: University Center of FEI

Type of Circuit Design: (X) Digital; ( ) mixed signal; (X) analog; ( ) RF

Date of the circuit tape-out of the run: 2015/05/27, 05/27/2015..

Date of receiving the chips at your institution: 08/27/2015.

Date of the report and/or of later update: 08/23/2017.

Short description of the circuit: (function, proposed innovation, number of transistors, passive components, screen shot of the chip layout, etc.)

A lot of financial efforts are employed to improve and develop the electrical performance of MOSFETs, such as new transistors structures, material, manufacturing process, etc. An interesting and promising approach used by semiconductor devices and integrated circuits (ICs) industries is to use innovative gate layout styles for MOSFETs, which are capable of adding new constructive effects in their structure (Longitudinal Corner Effect, LCE, Parallel connection of MOSFETs with Different Channel Lengths Effect, PAMDLE and Deactivation of Parasitic MOSFETs in Bird’s Beak Regions Effect, DEPAMBBRE). It is important to highlight that this innovative layout technique does not add any extra cost to the manufacture Complementary MOS (CMOS) ICs manufacture process (zero cost solution) [1]. Figure 1 illustrates the manufactured IC layout.



[image: ]
Figure 1. Layout of the IC.

By analyzing Figure 1, it is possible to visualize that this CI has 32 different electronic devices. Table I illustrate all the devices that is on the layout showed on Figure 1, also indicating the widths (W) and the lengths (L) of every transistor.

Table I: Brief description of the number of devices on the chip and the widths (W) and lengths (L) of the transistors.
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Figure 2 illustrates a picture of the chip indicated on Figure 1.
[image: ]
Figure 2. Picture of the IC.

Main results and representative performance data or curves, picture of the IC, does circuit function as expected, etc.

These innovative non-standard MOSFETs illustrated on Table I (Diamond, Octo, Ellipsoidal, Wave and Fish) will be compared to the rectangular conventional ones, mainly to quantify their performance, regarding the same gate areas and bias conditions.
Figure 3 illustrates the behavior of the drain current of the unitary Diamond 90˚ (device number 2) by a polarization of the gate. This curve was obtained by a polarization of the drain by a voltage value of 100 mV.


Figure 3. Drain current of the unitary Diamond 90˚ (device number 2) by a polarization of the gate.

Figure 4 illustrates the behavior of the drain current of the unitary Diamond 90˚ (device number 2) by a polarization of the drain. This curve was obtained by a polarization of the gate by a voltage value of 800 mV.




Figure 4. Drain current of the unitary Diamond 90˚ (device number 2) by a polarization of the drain. 

Figure 5 illustrates the behavior of the drain current of the conventional unitary (device number 1) by a polarization of the gate. This curve was obtained by a polarization of the drain by a voltage value of 100 mV.


Figure 5. Drain current of the conventional unitary (device number 1) by a polarization of the gate.

Figure 6 illustrates the behavior of the drain current of the conventional unitary (device number 1) by a polarization of the drain. This curve was obtained by a polarization of the gate by a voltage value of 800 mV.



Figure 6. Drain current of the conventional unitary (device number 1) by a polarization of the drain. 

Figure 7 illustrates the behavior of the drain current of the unitary OCTO 90˚ 50% conventional unitary (device number 5) by a polarization of the gate. This curve was obtained by a polarization of the drain by a voltage value of 100 mV.


Figure 7. Drain current of the unitary OCTO 90˚ 50% (device number 4) by a polarization of the gate.

Figure 8 illustrates the behavior of the drain current of the unitary OCTO 90˚ 50% (device number 5) by a polarization of the drain. This curve was obtained by a polarization of the gate by a voltage value of 800 mV.


Figure 6. Drain current of the unitary OCTO 90˚ 50% (device number 1) by a polarization of the drain. 

Main challenges and difficulties encountered during design, submission, import process and measurements of the circuit.

The main difficulties regarding the measurements of the transistors contained on the chip was to properly obtain a correct contact on the pads of each transistors. The correct manipulation of the probes used on the experimental study was challenging, however as long this problem was resolved, the extraction of the main curves became possible.  

Resulting publications (submitted, accepted or published) and degrees earned by students.

We are working on that.
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23



L		(µm)



0,55172Fish	45°	Power	24



0,41116OCTO	90°	50%	Power	



0,32294Fish	90°	Power	26



0,24286Fish	135°	Power	25



28



0,184,2Inverter	Fish	27



0,182,5Inverter	Fish	



0,26243Circular	Annular	Power	29



31



0,22260Wave	Power	30



Number	of	the	
devices



OTA	32



OTA	



W	(µm)Type	of	the	Device
Number	of	
the	devices



L		(µm)W	(µm)Type	of	the	Device



0,180,42Unitary	Conventional1



0,521,44Unitary	OCTO	90°	25%		3



0,581,44Unitary	Diamond	90°2



0,321,24Unitary	Fish	90°		5



0,411,44Unitary	OCTO	90°	50%		4



0,551,86Unitary	Fish	45°		7



0,241,18Unitary	Fish	135°		6



0,431,6Unitary	Diamond	135°	9



0,223Unitary	Wave		8



0,263,86Unitary	Elisoidal	Annular11



1,361,6Unitary	Diamond	45°	10



13



0,263Unitary	Annular	Circular12



0,185Conventional	Inverter



15



0,183,5Inverter	Fish	14



0,45Conventional	Inverter



17



0,44,7Diamond	Inverter16



0,45Conventional	Inverter



19



0,44,7Diamond	Inverter18



0,26315Ellisoidal	Annular	Power	NMOS	20



0,18297Multifingers	Power	NMOS	



0,52108OCTO	90°	25%	Power	22



0,58100Diamond	90°	Power	21










23

L		(µm)

0,55 172 Fish	45°	Power	 24

0,41 116 OCTO	90°	50%	Power	

0,32 294 Fish	90°	Power	 26

0,24 286

Fish	135°	Power	 25

28

0,18 4,2

Inverter	Fish	 27

0,18 2,5

Inverter	Fish	

0,26 243

Circular	Annular	Power	 29

31

0,22 260 Wave	Power	 30

Number	of	the	

devices

OTA	 32

OTA	

W	(µm) Type	of	the	Device

Number	of	

the	devices

L		(µm) W	(µm) Type	of	the	Device

0,18 0,42 Unitary	Conventional 1

0,52 1,44

Unitary	OCTO	90°	25%		 3

0,58 1,44 Unitary	Diamond	90° 2

0,32 1,24 Unitary	Fish	90°		 5

0,41 1,44

Unitary	OCTO	90°	50%		 4

0,55 1,86 Unitary	Fish	45°		 7

0,24 1,18 Unitary	Fish	135°		 6

0,43 1,6 Unitary	Diamond	135°	 9

0,22 3

Unitary	Wave		 8

0,26 3,86

Unitary	Elisoidal	Annular 11

1,36 1,6 Unitary	Diamond	45°	 10

13

0,26 3

Unitary	Annular	Circular 12

0,18 5 Conventional	Inverter

15

0,18 3,5 Inverter	Fish	 14

0,4 5 Conventional	Inverter

17

0,4 4,7

Diamond	Inverter 16

0,4 5 Conventional	Inverter

19

0,4 4,7 Diamond	Inverter 18

0,26 315 Ellisoidal	Annular	Power	NMOS	 20

0,18 297

Multifingers	Power	NMOS	

0,52 108

OCTO	90°	25%	Power	 22

0,58 100 Diamond	90°	Power	 21


image3.jpg
D DD LI

]

|

:

|
L[-E ‘
1

[l I_E*Qm
“a!‘s
&‘9&;

:’\ Emim
‘—W '—_7
D/—T

B
Ezl

BN

il

= aln

[t
L

ks
! r[%




