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From the Outgoing Editor-in-Chief’s Desk - Editorial 
 

The IEEE VLSI Circuits and Systems Letter (VCAL) is affiliated with the Technical Committee on VLSI (TCVLSI) under the 

IEEE Computer Society. It aims to report recent advances in VLSI technology, education and opportunities and, consequently, grow 

the research and education activities in the area. The letter, published quarterly (from 2018), covers the design methodologies for 

advanced VLSI circuit and systems, including digital circuits and systems, hardware security, design for protection, analog and radio-

frequency circuits, as well as mixed-signal circuits and systems. The emphasis of TCVLSI falls on integrating the design, secured 

computer-aided design, fabrication, application, and business aspects of VLSI while encompassing both hardware and software. 

 

IEEE TCVLSI sponsors a number of premium conferences and workshops, including, but not limited to, ASAP, ASYNC, ISVLSI, 

IWLS, SLIP, and ARITH. Emerging research topics and state-of-the-art advances on VLSI circuits and systems are reported at these 

events on a regular basis. Best paper awards are selected at these conferences to promote the high quality research work each year. In 

addition to these research activities, TCVLSI also supports a variety of educational activities related to TCVLSI. Several student travel 

grants are sponsored by TCVLSI in the following meetings: ASAP, ISVLSI, IWLS, iSES (formerly iNIS) and SLIP. Funds are 

provided to compensate student travels to these meetings as well as attract more student participation. The organizing committees of 

these meetings undertake the task of selecting right candidates for these awards. 

 

The current issue of VCAL showcases the state-of-the-art developments covering several important articles: ‘UV Photo Response of 

Semiconductor: Polymer blend Organic Field Effect Transistors’ and ‘Analysis of conventional doped and charge plasma dopingless 

Silicon Nanowire FET’. The peer-reviewed articles can be found in the section of “Features Articles”. In the section of “Updates”, 

upcoming conferences/workshops, call for papers and proposals, funding opportunities, job openings, conference report and Ph.D. 

fellowships are summarized. 

 

Since my 2 year term as Chair TCVLSI and 3 year term as EiC TCVLSI newsletter are both complete, hence I have handed over both 

my charges to the new Chair and incoming EiC of TCVLSI, Dr. Mondira (Mandy) Pant (Intel, USA). Let me welcome her for 

this new responsibility. I am sure she will take TCVLSI to greater heights and glory.  

 

During this tenure, I got an opportunity to work with some wonderful people, as well as was part of several initiatives for TCVLSI. 

Now it’s time to thank everyone for their support. I would like to thank all editorial board members (Yiyu Shi, Jun Tao, Himanshu 

Thapliyal, Nicolas Sklavos, Sergio Saponara, Shiyan Hu, Hideharu Amano, Mike Borowczak, Helen Li, Saket Srivastava, Yasuhiro 

Takahashi, James Stine, Michael Hübner and Qi Zhu) for their dedicated effort as well as all TCVLSI members for their constant 

support. I am also thankful to IEEE CS staffs, for their professional services to make the letter publicly available. I wish to thank all 

authors who have contributed their professional articles to this issue. The call for contributions for the next issue is available at the end 

of this issue and we encourage you to submit articles, news, etc. to an associate editor covering that scope. 
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Biography 

In her current role of Academic Research Director and Principal Engineer at Intel, Dr. Mondira (Mandy) 
Deb Pant leads Intel’s Corporate Research Council, which is Intel's Strategic University Investment Body, 
filling the Intel technology pipeline with new promising ideas and future talent. In her role, she works with 
leading academic researchers worldwide and technical experts at Intel to seed and drive research in areas 
of strategic importance to Intel in particular, and the computing industry in general. Prior to this, as one 
of Intel’s lead technologists in the area of power delivery and power management, she investigated and 
drove solutions for numerous challenges around on-chip power delivery, power management and power 
reduction on Intel’s high volume server microprocessors. She has led Intel's on-die power delivery synergy 
efforts and spearheaded Intel's power delivery roadmap program for several years. Further, she has been 
instrumental in driving and deploying Intel companywide internal innovation programs.  

She has published 20+ technical papers in prestigious VLSI conferences and journals, has 3 issued patents 
and 5 pending patents.  

Mandy received her Bachelors (B.Tech) in Computer Science and Engineering from I.I.T. Kharagpur, India, 
a Masters (MS) in Electrical Engineering and a Doctorate (PhD) in Electrical and Computer Engineering 
from Georgia Institute of Technology, Atlanta, GA. She joined Intel in 2001 as part of the Alpha team 
acquisition from Compaq Computer Corporation where she worked since graduating in 2000. 

Mandy has given numerous invited talks at many conferences (ISLPED, DAC, ICCAD, MWSCAS, GLVLSI, 
ISCAS) and universities, including several keynotes, panels and distinguished lectures. She has served on 
the Technical Committees of several premier conferences such as ISSCC, DAC & ICCAD and has been a 
reviewer for the TVLSI journal. In 2019, she served as the Technical Chair for Intel’s biggest internal 
technical design conference which had over 2500 technical attendees. She has just been elected as Chair 
of IEEE Computer Society TCVLSI. 

She is an active proponent of STE(A)M for Women and young girls and participates in various efforts in 
promoting it across the nation in general and in the New England area in particular. In 2009, Mandy was 
recognized by the Massachusetts High Tech Journal as one of the top ten upcoming Women to Watch in 
the New England area.  In 2013, she was recognized by the India New England journal as one of the top 
20 South Asian Women in the New England area. Mandy also serves on the Advisory Board of two startups. 
She is a proud Mom to two high school girls ages 18 and 16 and is an avid reader, traveler, dancer, hiker 
and yoga enthusiast 
 
 



Q1.  Congratulations on being elected as the next TCVLSI chair! Would you briefly introduce your vision 
and plan on promoting TCVLSI?  

 
Thank you for the wishes. I am grateful to the past Chairs who have brought TCVLSI to this point and am 
thrilled with the opportunity to take TCVLSI to new heights.  I hope to lean on our entire member 
community to actively support the Executive Committee in helping realize the objectives that I have 
outlined for TCVLSI below. 

1. Support conferences, workshops, special sessions and further expand the flagship VLSI 
conference portfolio by collaborating with other related IEEE Societies such as Circuits and 
Systems Society and Solid States Circuits Society and Technical Committees of the IEEE 
Computer Society such as Computer Architecture (TCCA), Microprocessors and Microcomputers 
(TCMM), to further grow participation and promote scientific innovations in this field.  

2. Support and promote computing journals where TCVLSI members are heavily involved, such 
as  IEEE Trans. on VLSI Systems, and  IEEE Trans. on Computers, by recommending/organizing 
special issues, and using available social media platforms. Help create new relevant journals 
through collaboration, leveraging social media. 

3. Encourage collaborations and interactions between research community and industry through 
involving industry members in the executive committee and technical special interest groups, 
and appointing industry liaisons. 

4. Sponsor VLSI forums that attract experts from academia and industry to exchange ideas and 
information through talks, tutorials, panel discussions and networking sessions. 

5. Develop new collaboration formats that support seamless in-person and virtual participation of 
the entire VLSI community. 

6. Communicate with members via monthly newsletters and an active web portal to provide 
information such as technological advances in the field, conference and journal special issue 
CFPs, funding/job opportunities, and volunteering opportunities. In addition, create a platform 
to allow members to b) signup as volunteers b) anonymously provide feedback to the executive 
committee of TCVLSI. 

7. Increase member involvement in volunteer activities such as special issue editors, journal 
reviewers, and newsletter editors, and encourage members to volunteer for conference 
organizing committees, journal editorial boards, and other TCVLSI awards and leadership 
positions. 

8. Proactively recruiting students and researchers to enter the VLSI field, especially those from 
under-represented groups; host mentoring events such as career salons and research 
presentation skill workshops at TCVLSI sponsored conferences. 

 

Q2.  Tell us a little about your work area and what motivated you to get into it?  

My interests and expertise comprehensively cover the VLSI field including process, materials, devices, 
circuits, logic, CAD, micro-architecture, architecture, operating systems, programming, and AI. My 
educational degrees are in Computer Science, Electrical Engineering and Computer Engineering.  My 
industry career has focused on product design including circuit, logic, CAD and micro-architecture 
contributions. Currently, as Academic Research Director, I drive industry and academic collaborative 



research spanning materials, devices, circuits, systems and software.  A key element of my role is growing 
strong collaborative relationships across multiple organizations and creating environments that enable 
promising research to thrive.  My role allows me to combine my love for research, my experience acquired 
from working in a microprocessor design team and the joy I derive working with experts and fresh young 
minds in various areas spanning the computing industry. 

  

Q3.  How do you see your research field shaping up and what would be one major direction you see 
happening? 

 
We sit at the backbone of today’s rapidly advancing technologies. For example, today’s huge advancement 
in computing, storage and communication capabilities have enabled the initial generations of AI to 
become a reality. A significant step forward will be the development of secure cognitive and intelligent 
information processing systems that mimic the human brain in a safe and secure manner. Such systems 
can self-learn at scale, interpret data proactively, perform reasoning and decision making with purpose, 
solve unfamiliar problems using acquired knowledge, and interact with humans in real-time naturally. 
Cognitive computing systems bear the potential for tremendously boosting economic competitiveness 
and contributing to social good. For instance, they will allow us to automate manufacturing, 
administrative, and financial processes at scales that were hitherto impossible. Advancing precision 
medicine, developing personalized educational programs, deploying government resources and social 
services much more efficiently, detecting anomalies in context promptly, executing disaster prevention 
and environmental protection effectively, and conducting defense and military operations more 
humanely and ethically are only some of many huge leaps that can be enabled by cognitive systems. These 
applications rely on the capability of cognitive systems to absorb relevant information swiftly and extract 
meaningful insight from the deluge of loosely structured or unstructured data in a secure manner. The 
enablement hinges on a full-system approach, including fast and energy-efficient information processing, 
effective programming paradigms, innovative algorithms, new and heterogenous architectures, digital, 
analog and mixed-signal circuits, traditional and new device technologies, and materials and packaging 
development.  
 
 

Q4.  What advice would you give to graduate students, and particularly to female students? 

 
There is no stopping to the explosive growth in the telecommunications, IoT, mobile, desktop and server 
markets that we, the computing industry, have enabled in the last couple of decades. Today’s graduate 
student community is uniquely enabled, like never before, to really push the envelope in so many 
directions in our research landscape.  To our graduate students, I say, as you explore new paths, enjoy it. 
Don’t give up because you don’t know what you are doing. If you did, we wouldn’t call it research. A big 
shout out to the underrepresented populations amongst the graduate students. “Don’t ever let anyone 
convince you that you are not good enough! 
  

Q5.  What profession would you be in if you weren't in this field? 

 



Given my affinity for STEM related fields, I could see myself being the medical field if I hadn’t traversed 
my current path. 
 
 

Q6.  Any final thoughts? 

 

I am excited to be working with so many great minds, both fresh and experienced, from whom I learn 
every single day. With our collective learning and doing, I strongly believe we have it within us to create 
magic for our current generation and for the ones to come after.  
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Abstract – The effect of UV light exposure on electrical characteristics of organic field-effect transistors (OFETs) based 

on TIPS-Pentacene: PS blend as an active organic semiconductor layer and HfO2 along with PVP bilayer dielectric was 

examined. Under UV illumination (λ=365nm) and in the dark condition the responses were investigated. Both the responses 

differ in their electrical parameters. Under dark conditions, the sample exhibited the average mobility (µsat) of 0.078 cm2V-

1s-1 with a low threshold voltage (VTH) of -0.14 V and the current on-off ratio of ~104. The off current was increased with 

the positive shift in VTH (-0.14 V to 0.71 V) when UV light is illuminated on the sample. Furthermore, flexible photo OFETs 

have been demonstrated responsivity (Rmax) of 10.31 mA/W and photocurrent ratio (P) of 9.09 which proves its ability to 

work as a photo sensor. 

1. Introduction 

Flexible electronics is generally called flex circuits. The electronics circuits were assembled by mounting electronics 

devices on flexible substrates in this technology [1-2]. In the course of recent decades, the OFETs (Organic Field Effect 

Transistor) has drawn its attention in the field of electronics. The motivation to choose OFETs is due to the fact that it 

requires a less thermal budget to fabricate the device with a high degree of mechanical flexibility [3-4]. Organic 

Semiconductors like Pentacene, polythiophene, etc. offer a great benefit that at low temperatures even they can be printed 

on flexible substrates [5-6].  

      Solution-processed, low voltage flexible OFETs have been studied for wide horizon of applications like sensors 

[7-8] display circuitry [9], RFIDs [10-11]. Among sensing applications of OFETs, photo-sensing is one of the widely 

explored fields, where superiority of  OFETs as photo-sensors has been demonstrated because of the the higher responsivity 

of organic semiconductors to light stimulation [12]. Other potential applications of photo-OFETs include optical memory 

devices, electronic switches and image sensors [13].  In OFET based photosensors the semiconductor layer that is deposited 

above dielectric is exposed to external stimuli in which the interfacial and channel conducting properties changes which 

results in changing the electrical parameters [14]. Though other devices like organic photo-diodes may have simpler device 

architecture, photo-OFETs are preferred where higher responsivity (R) and photocurrent modulation (P) and a better degree 

of control over photo-response (due to provision of controlling response through application of VGS) is desired [15]. In most 

the photo-OFETs based studies reported so far, OFETs have been fabricated using neat semiconductor material [16-19], 

which operate at higher voltages. Moreover, for enhancing performance and reducing operating voltages in OFETs, 

solution-based organic semiconductors have been traditionally blended with organic polymers [20]. However, in the best of 

knowledge of authors, studies related to photo-response of such blended OFETs are scarce, which certainly needs to be 

explored for improved photo-response.  

     Here in this work OFETs with TIPS – Pentacene: Polystyrene blend as an active semiconductor layer along with 

PVP and HfO2 as a bilayer dielectric on an ITO coated PET sheet were successfully fabricated and a comparative study was 

done on electrical parameters of OFETs in presence of UV light and in dark conditions. The transistor showed the mobility 

of 0.078 cm2V-1s-1, a threshold voltage (VTH) of -0.14 V with a current on-off ratio of ~104. In the presence of UV light, off 

- current was increased with subthreshold swing increased from 1 V/decade to 1.4 V/decade. VTH shifted to 0.71V (in the 

positive direction of VGS) due to the accumulation of less mobile carriers (i.e. electrons) at the dielectric and semiconductor 

interface. Further, to make use of this device as a phototransistor its UV light sensing performance was examined. It was 

found that it can function as a phototransistor with a photocurrent ratio (P) of 9.09 and responsivity (Rmax) of 10.31 mA/W. 

2. Experimentation 

The OFET is fabricated in the bottom-gate top contact configuration. The substrate used is Indium tin oxide (ITO) 

coated polyethylene terephthalate (PET). The PET has a thickness of around 127µm with surface resistivity of around 

60Ω/m2. The size of the substrates was made to 1-inch × 1-inch and were cleaned by an ultrasonic cleaner in methanol 



 

 

(CH4OH), purified(deionized) water respectively. Later on, cleaning with 2-Propanol followed by nitrogen blow to dry the 

substrates. 

        By atomic layer deposition (ALD), 50 nm of HfO2 was deposited at 1000C. A solution of poly (4- Vinyl phenol) 

PVP with 3.4 wt.% and a cross-linking agent named poly (Melamine-formaldehyde) with 11 wt.% was prepared in PGMEA 

(Propylene glycol monomethyl ether acetate). This mixture was stirred at ambient temperature (250C) for 22-24 hrs. On the 

top of the HfO2 dielectric layer which was deposited by ALD, the prepared PVP solution is deposited by spin coating at 

2000 rpm for 40-45 sec. Thus, deposited PVP layer obtained a thickness of around 150 nm after spin coating. To evaporate 

PGMEA, the substrates were placed on a hot plate at 1000C. To promote cross-linking the samples were annealed for 3h at 

1200C. All the above solution processing steps were done in a clean and dark condition. To prepare the semiconductor 

solution, 0.5 wt.% TIPS-pentacene was prepared in Toluene by stirring for 3h at 700C and 0.5 wt.% of polystyrene (PS) was 

separately prepared in Toluene and stirred for 3 h at 700C after that the two solutions were mixed in 1:1 ratio and placed 

them on a hot pan with continuous stirring. TIPS pentacene and PS blend (semiconductor solution) was prepared. The 

semiconductor solution was deposited using drop-casting above the PVP dielectric layer. The above-made samples were 

covered in a glass petri dish in order to provide a solvent rich environment in drying film. The source and drain terminals 

were deposited by using shadow masks in a thermal evaporation system. The thickness of around 200 nm of Au (gold) was 

deposited under the high vacuum pressure of 0.13 mPa using the thermal evaporation. The semiconductor crystals between 

the S/D defines the width (W) and channel length (L). 

      The electrical characteristic analysis was done by using a Keithley 4200 SCS parameter analyzer. To observe the 

photo response, the sample placed on the probe station is illuminated with UV light of intensity 1.8 mW/cm2 and wavelength 

(λ) of 365 nm. While illuminating the UV light at most care must be taken that the eyes should not directly be exposed to 

UV light units. 

3. Results and Discussion 

 

 (a)                                                                (b)                                    (c)                                                      

 

 

 

 

 

 

 

 

 

 
                                 

 

Figure 1. (a) Schematic of bottom-gate top contact TIPS-Pentacene: Polymer Blend based OFET. (b) Fabricated sample. 

(c) Surface morphology of TIPS-pentacene crystal. 
 

Figure 1.(a), (b) shows the schematic and digitized image of the fabricated device respectively. The Atomic force 

microscopy images of TIPS-Pentacene crystals was shown in Figure 1.(c). which exhibited their general terracing structure 

[21-22]. The area of the AFM image is about 5µm × 5µm. 

 

A. Electrical Characteristics 

The transfer characteristics with a log scale (left axis) of ID and square root of ID (ID
1/2) with a linear scale (right axis) 

are plotted in Figure 2.(a).The output characteristics when VGS is varied from 0 to 10V for a P-channel TIPS pentacene 

deposited OFETs are plotted in Figure 2.(b). By using the linear fitting plot of Figure 2.(a), the mobility (µsat), ION /IOFF, the 

threshold voltage (VTH), subthreshold swing are calculated. According to Equation-1 [23], the mobility values are calculated, 

where Cdiel is the capacitance per unit area of gate dielectric which is 27.4 (± 1.94) nF/cm2 and (
𝑊

𝐿
) is the transistor sizing 

ratio which is 80. (W=1200 µm, L=150 µm). The calculated electrical parameters are mentioned in Table-1. 
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Figure 2.(a). Transfer characteristics of TIPS Pentacene: Polymer blend based OFET measured at VDS = −10 V and (b) 

Output characteristics (0 > VDS > -10) in steps of VGS = −2V. (Characterization is done under dark condition) 

 

 
                                                                                TABLE 1 

 

                                     ELECTRICAL PROPERTIES OF THE SAMPLE TAKEN IN DARK AND UNDER UV. IRRADIATION 
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Figure 3.(a). Transfer characteristics of TIPS Pentacene: Polmer Blend based OFET (VDS =−10 V) measured under dark 

condition (black curve), under UV illumination (red curve), the moment after the UV light was turned off (blue light) and 

(b) Output characteristics (0 > VDS > -10) in steps of VGS = −2V. 
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B. Photo response Characteristics. 

To measure the electrical parameters of OFET under UV exposure the sample is exposed to UV light of wavelength 

365nm with top illumination. Figure.3.(a) & 3.(b) represents the input and output characteristics of the OFET device after 

irradiation of UV light of intensity 1.8 mW/cm2. When UV light is illuminated on the sample several changes in the electrical 

parameters were observed. Figure.3.(a) &3.(b) clearly shows that there was an increase in (ID) and its characteristics got 

modulated. The electrical parameters µsat, S, ION /IOFF, VTH after illumination were illustrated in Table-1. It is observed that 

there was a slight decrement in the mobility (µsat), the threshold voltage shifted towards the positive direction of VGS and 

there was an increment in off-current (IOFF). The reasons for the change in the parameters are discussed below. 

      Whenever UV light is irradiated on the sample the light absorber will be the semiconductor layer in which the 

excitons are generated thereby subsequently the generation of free holes and electrons. This phenomenon is called 

Photoconductive effect [24-25]. The photogenerated holes which possess high mobility (as P-type semiconductor is used) 

easily travel to drain electrode resulting in increase of drain current ID. It is worth notable that when the light is illuminated 

on the open sample, the light absorption by the sample depends on Beers Law [26-27] which states that the intensity of the 

light will be maximum, close to the top surface, then it decreases exponentially as the light travels deeper in the bulk. Hence 

in the upper layer of semiconductor, the density of excitons will be higher. The photogenerated excitons possess short 

diffusion length [27-28], hence they cannot contribute any photoelectric current. However, the excitons that are generated 

at the PVP/TIPS interface contribute effective photoelectric current in the device. Since it is believed that the transportation 

of charge from drain to source would happen in the proximity of the dielectric layer and within a few nanolayers of organic 

semiconductor [26]. Several hydroxyl groups on the top of the dielectric layer were considered as charge traps [29]. The 

less mobile charge carriers which are electrons (in this case) are accumulated under the source terminal or at the dielectric 

and semiconductor interface. As these accumulated electrons decrease the barrier potential at source semiconductor channel 

junction, so less amount of gate voltage is required to cross that barrier for holes so that the device turns ON. As the gate 

voltage is decreasing, the VTH value shifts in a positive direction (from -ve to +ve) [30]. From Figure.3.(a), it was observed 

that after UV light is turned OFF, the ID curve does not restore to its original state at VD=0. This is because of the holes 

contribution that are photogenerated when UV irradiation was there on the sample which is due to the photoconductive 

phenomenon [25][31].  

       In addition to the fundamental electrical characteristics µsat, S, VTH, the UV light sensing performance of the device 

was qualitatively examined by evaluating the photocurrent ratio (P) and photoresponsivity (R) using the following equations 

[16]. 

                                                                        𝑃 =
𝐼𝐷,(𝑈𝑉)  − 𝐼𝐷,(𝑑𝑎𝑟𝑘)

𝐼𝐷,(𝑑𝑎𝑟𝑘)
                                     (2) 

 

                                                               𝑅 =    
𝐼𝐷,(𝑈𝑉) − 𝐼𝐷,(𝑑𝑎𝑟𝑘)

𝐴𝑃𝑖𝑛
                                   (3) 

 

where ID (dark), ID, (UV) are the drain currents under dark and UV illumination. Pin is the intensity of the incident light per unit 

area on the active channel of the device, A is the effective area of the device, defined as W×L. 

 

                    (a)                                                                                        (b) 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.(a) Photocurrent ratio(P) versus VGS and (b) Photoresponsivity  (R) versus VGS of TIPS-Pentacene based OPT  
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As shown in Figure 4 the TIPS Pentacene OFET exhibited responsivity (Rmax) of 10.31 mA/W and Pmax of 9.09. In 

Figure 4.(a) the value of P is more near-zero VGS because the relative change in drain current is more. R depends on the 

absolute change of drain current which is more at 4.1V. Hence in Figure 4.(b), the peak is observed near 4V. 

 

Table 2 represents the comparision of various photo-OFETs and their electrical and photorespnse characteristics.Most 

of the studies reported photo-OFETs on rigid substrates when illuminated with different coloured-light and wavelengths. 

Many of these photo-OFETs operate at a high voltage (>20) to demonstrate higher light sensing properties (P,R), whereas 

our work demonstrates the moderate sensing parameters under the illumination of UV light while operating at lower 

voltages. 

 
            TABLE 2 

 

                                                                COMPARISION OF VARIOUS PARAMETERS OF VARIOUS PHOTO-OFETS  

 
Organic 

semiconductor 

Operating 

voltage (V) 

Substrate  Mobility 

(cm2V-1s-1) 

(VTH) in 

volts (V) 
Colour/λ(nm) Pmax Rmax(A/W) Reference 

Tips- Pentacene 30 R(Si(n+)) 0.4 0.5 Red 3 72×10-3 [12] 

Tips -Pentacene 10 F(PET) 0.1 0.08 Red/(620) 40 11×10-3 [16] 

CuPc 30 R(Si(n+)) 4.9×10-3 9.8 Green 4 21×10-3 [12] 

TIPS-Pentacene:PS 

Blend 

10 F(PET) 0.078 0.71 UV /(365) 9.09 10.31×10-3 This work 

P3HT 80 R(Si(n+)) 0.01 12 White 30 2 [17] 

MDMO-PPV 80 R(Glass) 0.014×10-3 4 White 1.24×102 0.12 [18] 

Au/P3HT 20 R(Glass) 9.9×10-3 2.87 650 306 15.08×10-3 [19] 

                                                                                                F:Flexible, R: Rigid 

 

4. Conclusion 

In this work, OFETs with a hybrid dielectric layer (PVP and HfO2) were demonstrated successfully on ITO/PET coated 

flexible low-cost substrate. The electrical characteristics of the fabricated sample were investigated under UV light 

irradiation and dark conditions. The key effect of light illumination on the OFET sample is a significant upsurge in the off 

current ID, due to photons that are absorbed in the semiconductor. The absorbed photons generate several excitons, which 

are of higher energy than the semiconductor’s bandgap and subsequently divides into electrons and holes. UV irradiation 

has led to a shift in VTH in the positive direction because of electron traps at dielectric and semiconductor interface. Further, 

for the light illumination of intensity 1.8 mA/cm2 with a wavelength (λ) of 365 nm, the device exhibited the figure of merit 

with P and R values up to 9.09 and 10.31mA/W respectively. 
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Abstract— The gate all around (GAA) nanowire (NW) FET structure is gaining a lot of attention these days from 

researchers due to its outstanding features in nanoscale device design regime. The charge plasma concept of 

building a dopingless device abandon the need of doping and thus lowers fabrication steps involved. This paper is 

focused on comparing and analyzing various parameters of conventionally doped GAA NWFET with that of 

charge plasma based dopingless GAA NWFET. The parameters observed are drain current, transconductance, 

capacitances and cut-off frequency. Results shows that drain current, transconductance and cut-off frequency of 

charge plasma based dopingless GAA NWFET are better than conventionally doped GAA NWFET. Whereas 

parasitic capacitances are higher in case of charge plasma GAA NWFET. Thus, charge plasma GAA NWFET is a 

better solution when focusing on performance as well as for ease of fabrication with lower thermal budget. 

Keywords—Inversion mode (IM), charge plasma (CP), short channel effects (SCEs), random dopant 

fluctuations (RDFs). 

1. Introduction  

The limitations imposed on MOSFET for down scaling are termed as short channel effects (SCEs) gives rise to 
various alternative improved structures. Gate all around (GAA) Nanowire (NW) FET is one of such structure with 
lower SCEs and better electrostatic integrity [1],[2]. Conventionally present GAA NWFET which could also be 
termed as inversion mode (IM) NWFET because of transport mechanism involved [3]. The conventional IM devices 
when scaled down to nanometer dimension faces a major problem of ultra-sharp junction formation between 
source/drain and channel, which needs highly accurate doping techniques [4]. This doping issue is resolved by a 
structure termed as junctionless (JL) device, which is free from any junction and no doping gradients are present in 
the device body [3]. Further research points that apart of many advantage of JL over IM, JL too faces issues like 
lower drain current, lower transconductance and higher random dopant fluctuations (RDFs) due to heavily doped 
channel substrate body [3],[5],[6]. This problem of JL is overcome in new configuration termed as dopingless 
charge plasma (CP) structure developed by Huenting et.al [7]. This CP approach replaces the highly doped substrate 
of JL with that of intrinsic substrate body and thus removes the issue of heavy doping faces by JL [7]. This 
technique of CP when applied to GAA nanowire gives advantages of higher drain current, transconductance with 
lower SCEs & RDFs [8]. This paper is focused on comparing and analyzing the parameters of GAA NWFET 
structures namely IM and CP. The study could aid in selecting any of these devices for a suitable application. 

2. Device Structure 

The 3-D structure of CP-NWFET is displayed in Fig.1. It can be seen clearly from Fig.2 (a) and (b) that the 2-D 
cross-section views of IM and CP NWFETs respectively are drawn across the z-plane of 3-D devices. The design 
parameters used involves gate length LG=20nm, radius of 5nm, oxide thickness of SiO2, tSiO2=1nm etc. The complete 
details of parameters used are listed in Table.1. For comparing fairly the two structures, IM and CP, all the design 
parameters are kept same instead of intrinsic silicon film at CP NWFET. 

  

Figure 1: 3-D structure of  simulated CP-NWFET. 

The two conditions to form a charge plasma in intrinsic body of a semiconductor given by Huenting et.al [7] and 
Sahu et.al [9] suggests that (a) the work function of metal deposited over source/drain must be less than the work 



function of intrinsic film of device and (b) the body thickness of device must be smaller than the Debey length [9]. 
So, the Hafnium metal with a work function of 3.9ev, deposited over source & drain and diameter of 10 nm of 
nanowire fulfills both the criteria of forming a N-type charge plasma at source & drain regions of CP-NWFET [10]. 

The tool used for simulation purpose is 3-D TCAD Silvaco ATLAS [11]. The models used to involve the type of 
physics applied in the devices are Auger, bqp, srh and bgn [10]. 

TABLE I.   
PARAMETERS USED DURING SIMULATION 
 

Parameters (in nm) IM CP 

Gate length, LG 20 20 

Radius of nanowire, r 5 5 

Gate oxide thickness, tOX tsio2=1 tsio2=1 

Spacer length, Lsp 10 10 

 

 

 
 

Figure 2: Cross-setion schematic view of (a) IM and (b) CP NWFETs 

3. Results and Discussion 

The graph of Fig. 3 shows that for given doping profile of conventional IM-NWFET, IM observes a lower drain 
current, ID at Vgs=1V compared to that of CP. This rise in current of CP occurs as a result of higher electron 
concentration at on-state condition of device. The Ioff  for both the devices is almost same. 



 

Figure 3: Drain current, ID as function of Vgs for IM and CP at Vds=1V. 

 

Figure 4: Tranconductance, gm as function of Vgs for IM and CP at Vds=1V.  

Another important parmeter for observing the analog performance of a device is transconductance, gm. Fig.4 
shows the transconductance, gm as a function of Vgs at Vds=1V. It can be analysed from the figure that gm is 
higher in case of CP because of higher ID of CP. 

It is also interesting to analyze the parasitic capacitances form in the device that can affect the performance of 
device.  

These parasitics should be as low as possible for better working of a device. Fig. 5 shows the gate to source 
capacitance, Cgs as a function of Vgs. It can be seen from the figure that Cgs is lower for IM, whereas CP gives 
higher Cgs. 

 

Figure 5: Gate to source capacitance, Cgs as function of Vgs for IM and CP at Vds=1V. 



 

Figure 6: Gate to drain capacitance, Cgd as function of Vgs for IM and CP at Vds=1V. 

 

Figure 7: Total capacitance, Cgg as function of Vgs for IM and CP at Vds=1V. 

Fig.6 gives the plot for gate to drain capacitance, Cgd as function of Vgs. It is observed from the plot that Cgd for 
both the devices shows almost same values. Fig.7 gives the total capacitance, Cgg as function of varying Vgs. Total 
capacitance, Cgg is observed as Cgg=Cgs+Cgd. So depending on the values of Cgs and Cgd obtained from Fig.6 
and Fig.7 respectively, it can be seen that Cgg is lower for IM.  

 

 

Figure 8: Cut-off frequency, fT as function of Vgs for IM and CP at Vds=1V. 

An important parameter for analyzing the RF capability of a device is cut-off frequency, fT. Fig. 8 shows the cut-
off frequency, fT as a function of Vgs. Cut-off frequency, fT is given as 



 
It can be seen from Fig. 8 that fT is higher for CP compared to IM, this happens because of higher 

transconductance, gm of CP. Though Cgg of IM is lower but rise in gm is higher and is responsible for higher cut-off 

frequency, fT. Thus, CP can be a better candidate for RF appications. 

4. Conclusion 

  The study is carried out to analyze the performance of charge plasma dopingless GAA NWFET and compare 
with that of conventionally doped GAA NWFET. It can be seen from the results that at a particular doping, doped 
devices shows lower performance even though improved capacitances. Thus, it can be concluded that for improved 
performance charge plasma dopingless GAA NWFET can be used in analog and RF applications with a penalty of 
higher parasitics.  
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https://careers.microsoft.com/us/en/job/929162/Software-Engineer-Dev-Rel
https://www.facebook.com/careers/jobs/2610480139072156/
https://www.facebook.com/careers/jobs/1192861351073596/
https://www.facebook.com/careers/jobs/1118255958541660/


Full-time Opportunities 

Title   

Organization  Location 
yProgram Guidelines  

Machine Learning Engineer (NLP), 

Novi Care 

Facebook Tel Aviv, Israel Weblink 

Research Scientist Amazon Seattle, Washington Weblink  

Data Scientist II Amazon Seattle, Washington Weblink  

Senior Software Developer Amazon Herndon Area, VA 

Washington, DC | Greater 

Metro Area 

Weblink  

Software Development Engineer, 

Alexa AI -- Customer Assisted 

Supervised Learning 

Amazon Seattle, Washington Weblink  

 

https://www.nsf.gov/funding/pgm_list.jsp?ord=title_asc&org=NSF&sel_org=CISE&status=1
https://www.nsf.gov/funding/pgm_list.jsp?ord=nsf_num_asc&org=NSF&sel_org=CISE&status=1
https://www.facebook.com/careers/jobs/439609220330459/
https://www.amazon.jobs/en/jobs/1332650/research-scientist
https://www.amazon.jobs/en/jobs/1332370/data-scientist-ii
https://www.amazon.jobs/en/jobs/998338/senior-software-developer
https://www.amazon.jobs/en/jobs/995561/software-development-engineer-alexa-ai-customer-assisted-supervised-learning


Title sort ascending  byProgram Guidelines  sort ascending  byDue Dates    

Computational and Data-Enabled Science and 

Engineering (CDS&E) 

 
Full Proposal:November 16, 2020 

NSF Dynamic Language Infrastructure - NEH 

Documenting Endangered Languages (DLI-DEL) 

20-603 Full Proposal:November 18, 2020 

Cyber-Physical Systems (CPS) 20-563 Full Proposal:December 2, 2020 

Advanced Computing Systems & Services: Adapting to 

the Rapid Evolution of Science and Engineering 

Research 

20-606 Full Proposal:December 3, 2020 

Small Business Innovation Research Program Phase I 

(SBIR) NNSF-wide 

20-527 Full Proposal:December 3, 2020 

Small Business Innovation Research Program Phase II NNSF-

wide 20-545 Full Proposal:December 3, 2020 

Small Business Technology Transfer Program Phase I 

(STTR) NNSF-wide 

20-528 Full Proposal:December 3, 2020 

Small Business Technology Transfer Program Phase II NNSF-

wide 20-546 Full Proposal:December 3, 2020 

National Artificial Intelligence (AI) Research Institutes NNSF-wide 20-604 Full Proposal:December 4, 2020 

Collaborative Research in Computational Neuroscience 

(CRCNS) CCrosscutti ng 

20-609 Full Proposal:December 10, 2020 

CISE Community Research Infrastructure (CCRI) 20-610 Letter of Intent:December 15, 

2020 

Integrative Strategies for Understanding Neural and 

Cognitive Systems (NCS) 

21-517 Letter of Intent:December 15, 

2020 

Industry-University Cooperative Research Centers 

Program (IUCRC) NNSF-wide 

20-570 Full Proposal:December 16, 2020 

EPSCoR Research Infrastructure Improvement Program: 

Track-2 Focused EPSCoR Collaborations (RII Track-2 

FEC) NNSF-wide 

21-518 Letter of Intent:December 18, 

2020 

https://nsf.gov/funding/pgm_list.jsp?ord=nsf_num_asc&org=NSF&sel_org=CISE&status=1
https://nsf.gov/funding/pgm_list.jsp?ord=date_desc&org=NSF&sel_org=CISE&status=1
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504813&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504813&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505705&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505705&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20603
https://nsf.gov/funding/pgm_summ.jsp?pims_id=503286&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20563
https://nsf.gov/funding/pgm_summ.jsp?pims_id=503148&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=503148&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=503148&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20606
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505233&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505233&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20527
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505771&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20545
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505362&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505362&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20528
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505775&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20546
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505686&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20604
https://nsf.gov/funding/pgm_summ.jsp?pims_id=5147&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=5147&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20609
https://nsf.gov/funding/pgm_summ.jsp?pims_id=12810&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20610
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505132&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505132&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21517
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505789&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505789&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20570
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505263&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505263&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505263&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21518


Accelerating Research through International Network-to-

Network Collaborations (AccelNet) NNSF-wide 

21-511 Full Proposal:January 4, 2021 

Mid-scale Research Infrastructure-1 (Mid-scale RI-1) NNSF-wide 21-505 Preliminary Proposal:January 7, 

2021 

Cybersecurity Innovation for Cyberinfrastructure (CICI)  21-512 Full Proposal:January 8, 2021 

Sustainable Regional Systems Research Networks (SRS 

RNs) NNSF-wide 

20-611 Full Proposal:January 11, 2021 

Partnerships for Innovation (PFI) NNSF-wide 19-506 Full Proposal:January 13, 2021 

Major Research Instrumentation Program: (MRI) NNSF-wide 18-513 Full Proposal:January 19, 2021 

Training-based Workforce Development for Advanced 

Cyberinfrastructure (CyberTraining) CCrosscutti ng 

19-524 Full Proposal:January 20, 2021 

Harnessing the Data Revolution (HDR): Institutes for 

Data-Intensive Research in Science and Engineering N NSF-

wideCCrosscutting 

21-519 Full Proposal:January 21, 2021 

EPSCoR Research Infrastructure Improvement Program: 

Track-2 Focused EPSCoR Collaborations (RII Track-2 

FEC) NNSF-wide 

21-518 Full Proposal:January 25, 2021 

Principles and Practice of Scalable Systems (PPoSS)  21-513 Full Proposal:January 25, 2021 

Research on Emerging Technologies for Teaching and 

Learning (RETTL) CCrosscutti ng 

20-612 Full Proposal:January 25, 2021 

Inclusion across the Nation of Communities of Learners of 

Underrepresented Discoverers in Engineering and 

Science (NSF INCLUDES) (NSF INCLUDES) NNSF-wide 

20-569 Full Proposal:January 26, 2021 

CISE Community Research Infrastructure (CCRI) 20-610 Full Proposal:January 28, 2021 

Secure and Trustworthy Cyberspace (SaTC) CCrosscutting 21-500 Full Proposal:January 29, 2021 

GROWING CONVERGENCE RESEARCH (GCR) NNSF-wide 19-551 Full Proposal:February 1, 2021 

https://nsf.gov/funding/pgm_summ.jsp?pims_id=505584&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505584&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21511
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505602&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21505
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505159&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21512
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505707&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505707&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20611
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504790&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf19506
https://nsf.gov/funding/pgm_summ.jsp?pims_id=5260&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf18513
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505342&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505342&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf19524
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505828&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505828&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21519
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505263&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505263&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505263&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21518
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505751&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21513
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504984&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504984&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20612
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505289&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505289&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505289&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20569
https://nsf.gov/funding/pgm_summ.jsp?pims_id=12810&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20610
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504709&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21500
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505637&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf19551


Quantum Leap Challenge Institutes (QLCI) NNSF-wide 19-559 Full Proposal:February 1, 2021 

Spectrum Innovation Initiative: National Center for 

Wireless Spectrum Research (SII-Center) CCrosscutting 

20-557 Letter of Intent:February 1, 2021 

ADVANCE: Organizational Change for Gender Equity in 

STEM Academic Professions (ADVANCE) NNSF-wide 

20-554 Full Proposal:February 4, 2021 

Computer Science for All (CSforAll: Research and 

RPPs) CCrosscutting 

20-539 Full Proposal:February 10, 2021 

Integrative Strategies for Understanding Neural and 

Cognitive Systems (NCS) 

21-517 Full Proposal:February 15, 2021 

NSF Dynamic Language Infrastructure - NEH 

Documenting Endangered Languages (DLI-DEL) 

20-603 Full Proposal:February 15, 2021 

Expeditions in Computing (Expeditions)  20-544 Full Proposal:February 16, 2021 

Formal Methods in the Field (FMitF) 20-613 Full Proposal:February 16, 2021 

Ethical and Responsible Research (ER2) 19-609 Full Proposal:February 22, 2021 

EarthCube: 21-515 Full Proposal:March 2, 2021 

Industry-University Cooperative Research Centers 

Program (IUCRC) NNSF-wide 

20-570 Preliminary Proposal:March 10, 

2021 

Civic Innovation Challenge (CIVIC)  20-562 Full Proposal:March 31, 2021 

NSF Innovation Corps Hubs Program (I-CorpsTM 

Hubs) NNSF-wide 

20-529 Full Proposal:April 1, 2021 

Spectrum Innovation Initiative: National Center for 

Wireless Spectrum Research (SII-Center) CCrosscutting 

20-557 Full Proposal:April 1, 2021 

EPSCoR Research Infrastructure Improvement Track 4: 

EPSCoR Research Fellows (RII Track-4) NNSF-wide 

20-543 Full Proposal:April 13, 2021 

ADVANCE: Organizational Change for Gender Equity in 

STEM Academic Professions (ADVANCE) NNSF-wide 

20-554 Preliminary Proposal:April 22, 

2021 

https://nsf.gov/funding/pgm_summ.jsp?pims_id=505634&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf19559
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505788&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505788&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20557
https://nsf.gov/funding/pgm_summ.jsp?pims_id=5383&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=5383&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20554
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505359&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505359&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20539
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505132&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505132&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21517
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505705&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505705&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20603
https://nsf.gov/funding/pgm_summ.jsp?pims_id=503169&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20544
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505518&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20613
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505693&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf19609
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504780&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21515
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505789&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505789&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20570
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505728&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20562
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505760&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505760&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20529
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505788&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505788&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20557
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504901&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504901&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20543
https://nsf.gov/funding/pgm_summ.jsp?pims_id=5383&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=5383&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20554


Mid-scale Research Infrastructure-1 (Mid-scale RI-1) NNSF-wide 21-505 Full Proposal:April 23, 2021 

Expeditions in Computing (Expeditions)  20-544 Full Proposal:April 26, 2021 

Industry-University Cooperative Research Centers 

Program (IUCRC) NNSF-wide 

20-570 Full Proposal:June 9, 2021 

Partnerships for Innovation (PFI) NNSF-wide 19-506 Full Proposal:July 14, 2021 

Faculty Early Career Development Program 

(CAREER) NNSF-wide 

20-525 Full Proposal:July 26, 2021 

ADVANCE: Organizational Change for Gender Equity in 

STEM Academic Professions (ADVANCE) NNSF-wide 

20-554 Letter of Intent:August 2, 2021Full 

Proposal:August 6, 2021 

Research Experiences for Undergraduates (REU) NNSF-wide 19-582 Full Proposal:August 25, 2021 

Industry-University Cooperative Research Centers 

Program (IUCRC) NNSF-wide 

20-570 Preliminary Proposal:September 

8, 2021 

Computational and Data-Enabled Science and 

Engineering in Mathematical and Statistical Sciences 

(CDS&E-MSS) 

 
Full Proposal:September 15, 

2021 

NSF Dynamic Language Infrastructure - NEH 

Documenting Endangered Languages (DLI-DEL) 

20-603 Full Proposal:September 15, 

2021 

Research Experiences for Teachers (RET) in Engineering 

and Computer Science CCrosscutting 

20-584 Full Proposal:September 15, 

2021 

Computer and Information Science and Engineering 

(CISE) Research Initiation Initiative (CRII)  

20-593 Full Proposal:September 20, 

2021 

International Research Experiences for Students 

(IRES) NNSF-wide 

20-598 Full Proposal:September 21, 

2021Full Proposal:September 28, 

2021 

Computer and Information Science and Engineering 

(CISE): Core Programs 

20-591 Full Proposal:September 30, 

2021 

Secure and Trustworthy Cyberspace (SaTC) CCrosscutting 21-500 Full Proposal:September 30, 

2021 

https://nsf.gov/funding/pgm_summ.jsp?pims_id=505602&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf21505
https://nsf.gov/funding/pgm_summ.jsp?pims_id=503169&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20544
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505789&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505789&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20570
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504790&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf19506
https://nsf.gov/funding/pgm_summ.jsp?pims_id=503214&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=503214&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20525
https://nsf.gov/funding/pgm_summ.jsp?pims_id=5383&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=5383&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20554
https://nsf.gov/funding/pgm_summ.jsp?pims_id=5517&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf19582
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505789&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/funding/pgm_summ.jsp?pims_id=505789&org=NSF&sel_org=CISE&from=fund
https://nsf.gov/publications/pub_summ.jsp?org=NSF&ods_key=nsf20570
https://nsf.gov/funding/pgm_summ.jsp?pims_id=504687&org=NSF&sel_org=CISE&from=fund
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 Announcements for Academic, Postdoctoral and PhD Positions 
AcademicKeys 
 

http://www.academickeys.com/ 

HigherEdJobs 
 

https://www.higheredjobs.com/ 

IEEE Job Site 
 

http://jobs.ieee.org/ 

IEEE Computer Society | Jobs 
 

https://www.computer.org/web/jobs 

Computing Job Announcements – CRA 
 

https://cra.org/ads/ 

PolytechnicPositions www.polytechnicpositions.com/ 

Inclusion across the Nation of Communities of Learners of 

Underrepresented Discoverers in Engineering and 

Science (NSF INCLUDES) (NSF INCLUDES) NNSF-wide 

20-569 Letter of Intent:October 4, 2021 

ADVANCE: Organizational Change for Gender Equity in 

STEM Academic Professions (ADVANCE) NNSF-wide 

20-554 Full Proposal:October 7, 2021 

Research on Emerging Technologies for Teaching and 

Learning (RETTL) CCrosscutti ng 

20-612 Full Proposal:October 18, 2021 

Cyberinfrastructure Centers of Excellence (CI CoE) 

 
Full Proposal:Accepted Anytime 

Cyberinfrastructure for Emerging Science and 

Engineering Research (CESER) 

 
Full Proposal:Accepted Anytime 

Established Program to Stimulate Competitive Research: 

Workshop Opportunities (EPS-WO) (EPS-WO) NNSF-wide 

19-588 Full Proposal:Accepted Anytime 

Facilitating Research at Primarily Undergraduate 

Institutions: NNSF-wide 

14-579 Full Proposal:Accepted Anytime 

Foundational Research in Robotics (Robotics)  

 
Full Proposal:Accepted Anytime 

Innovation Corps - National Innovation Network Teams 

Program (I-CorpsTM Teams) NNSF-wide 

18-515 Full Proposal:Accepted Anytime 

NSF/FDA SCHOLAR-IN-RESIDENCE AT FDA 18-556 Full Proposal:Accepted Anytime 

Research Coordination Networks CCrosscutti ng 17-594 Full Proposal:Accepted Anytime 
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✓ IEEE Asia Pacific Conference on Circuits and Systems (APCCAS), Ha 

Long Bay, Vietnam, December 8-10, 2020; web: 

http://www.apccas2020.org  

 

✓ International Conference on Microelectronics (ICM), virtual 

conference, December 14-17, 2020; web: 

https://www.ieee-icm-2020.org/  

 

✓ IEEE International Symposium on Smart Electronic Systems 

(IEEE-iSES), virtual conference, December 14-16, 2020; web: 

http://ieee-ises.org/ 

 

✓ The 25th Asia and South Pacific Design Automation Conference 

(ASP-DAC), virtual conference, January 18-21, 2021; web: 

http://www.aspdac.com/aspdac2021/  

 

✓ International Solid-State Circuits Conference (ISSCC), San Francisco, 

CA, USA, February 14-18, 2021; web: http://isscc.org/ 

 

✓ 28th ACM/SIGDA International Symposium on Field-Programmable 

Gate Arrays (FPGA), virtual conference, February 28-March 2, 2021; 

web: http://isfpga.org/ 

 

 

http://www.apccas2020.org/
https://www.ieee-icm-2020.org/
http://ieee-ises.org/
http://www.aspdac.com/aspdac2021/
http://isscc.org/
http://isfpga.org/


 

1. IEEE Symposium on Computer Arithmetic (ARITH), “publication only” 

conference, 2020 

The 27th IEEE Symposium on Computer Arithmetic, ARITH-2020, was initially planned 

to be held in Portland, Oregon, USA on Jun 7-10, 2020. Due to the Covid-19 crisis all 

around the world in 2020, the face-to-face meeting has been canceled. However, the 

paper selection process was completed. The accepted papers have been included in the 

ARITH-2020 proceedings and will soon be published on IEEE Xplore. 

 

The General Chair of ARITH 2020 was Marius Cornea from Intel Corporation, USA. 

The Program Chairs were Weiqiang Liu from Nanjing University of Aeronautics and 

Astronautics, China and Arnaud Tisserand from CNRS, France. 

 

2. IEEE International Conference on Application-specific Systems, Architectures and 

Processors (ASAP), virtual conference, July 6-8, 2020: 

IEEE ASAP 2020 invited 2 keynote talks, i.e., (1) “An Overview of High Performance 

computing and Using Mixed Precision in Numerical Computations to Speedup Linear 

Algebra Solvers” given by Jack Dongarra from University of Tennessee, USA, (2) 

“Formally Verifying Hardware for Secure and Private Computing” given by Satnam 

Singh from Google Research. It organized 6 technique sessions, i.e., Heterogeneous 

Computing, Manycore Systems, Reconfigurable Accelerators, Machine Learning and 

Acceleration of Neural Networks, Emerging Technologies and Neuromorphic Computing, 

Computing in the Cloud and Datacenters, Approximate Computing and Computer 

Arithmetic and Edge Computing. 

 

The General Chairs of ASAP 2020 was Dirk Koch from the University of Manchester, 

UK. The Program Chairs were Frank Hannig from Friedrich-Alexander-Universität 

Erlangen-Nürnberg, Germany and Javier Navaridas Palma from the University of 

Manchester, UK. 

 

3. IEEE International Symposium on Asynchronous Circuits and Systems (ASYNC), 

“publication only” conference, 2020: 

The 26th ASYNC symposium was initially planned to be held at May 17-20, 2020, in 

Snowbird, Utah, USA. Due to the Covid-19 crisis all around the world in 2020, ASYNC 

2020 no longer took place at Snowbird, but still had published proceedings. 

 

The General Chairs of ASAP 2020 were Erik Brunvand and Ken Stevens from USA. 

The Program Chairs were Andreas Steininger from Vienna University of Technology, 

Austria and Matheus T. Moreira from Chronos Tech., USA. 

 

Post-Conference 

Report 

- TCVLSI Technically 

Co-Sponsored 

Conferences 

(Jul. 2020 to Oct. 2020) 



4. IEEE Computer Society Symposium on VLSI (ISVLSI), virtual conference, July 6-8, 

2020: 

ISVLSI 2020 organized 6 tracks, i.e., Circuits, Reliability, and Fault-Tolerance (CRT), 

Computer-Aided Design and Verification (CAD), Digital Circuits and FPGA based 

Designs (DCF), Emerging and Post-CMOS Technologies (EPT), System Design and 

Security (SDS) and VLSI for Applied and Future Computing (AFC). It also had 3 special 

sessions for “Secure and High‐Speed Electronic Systems”, “IoT based Consumer 

Technologies for Smart Cities” and “EU Projects”. It invited 3 excellent keynotes by top 

experts from industry and academia, including Evgeni Gousev from Qualcomm Research, 

Aviv Barkai from Intel Corporation, Israel, and David Atienza Alonso from EPFL, 

Switzerland. 

 

The General Chairs of ISVLSI 2020 were Theocharis Theocharides from University of 

Cyprus, Cyprus and Vijaykrishnan Narayanan from Pennsylvanian State University, 

USA. The TPC Chairs were Muhammad Shafique from Vienna University of 

Technology, Austria, Baris Taskin from Drexel University, USA and Massimo Poncino 

from Politecnico di Torino, Italy. 

 

5. IEEE Computer Society Symposium on VLSI (IWLS), virtual conference, July 

27-30, 2020: 

IWLS 2020 organized 6 session, i.e., (1) To SAT solve, or not to SAT solve, (2) 

Approximate synthesis and fault equivalence identification, (3) Optimize your functions: 

new heuristic and exact methods, (4) Compress and secure your data: Synthesis can help, 

(5) XORs are fun and (6) Predict and design your critical paths, and one special session 

for “The Challenges of Automating the Design Flow of Superconducting Electronic 

Circuits”. It invited 3 keynote talks, “Accelerator Synthesis for Agile Hardware 

Specialization: A New Dawn” given by Zhiru Zhang, “Recent Topics and Future 

Perspectives on BDD/ZDD-Based Discrete Structure Manipulation” given by Shin-ichi 

Minato and “Logic Synthesis for optimizing the performance of SW-based 

Homomorphic calculations” given by Olivier Heron, CEA List. It also held a 

programming contest. 

 

The General Chairs of IWLS 2020 was Pierre-Emmanuel Gaillardon from University of 

Utah, USA. The Program Chairs were Luca Amaru from Synopsys, USA and Heinz 

Riener from EPFL, Switzerland. 

 



 

 

IEEE Computer Society Technical Committee on VLSI 

(A Quarterly Publication of IEEE-CS TC on VLSI, TCVLSI) 

Editor-in-Chief (EiC): 
Mondira (Mandy) Deb Pant, Intel, USA, 
mondira.pant@intel.com  

•  

Deputy Editor-in-Chief (EiC): 
Yiyu Shi, University of Notre Dame, USA 

•  

Associate Editors: 

Features: Hideharu Amano, Keio University, Japan 

Features: Shiyan Hu, Michigan Technological University, 
USA  

Features: Saket Srivastava, University of Lincoln, United 
Kingdom 

Features: Qi Zhu, University of California, Riverside, 
USA 

Opinions: Michael Hübner, Ruhr-University of Bochum, 
Germany 

Opinions: Yasuhiro Takahashi, Gifu University, Japan  

Opinions: Sergio Saponara, University of Pisa, Italy 

Updates: Hai (Helen) Li, Duke University, USA,  
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USA  
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State University, USA 
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More information at: 
https://www.computer.org/web/tcvlsi/circuit

s-and-systems-letter 
Submission details:  

Please visit the website and use standard 
VCAL template to prepare the manuscript 

 

Join TCVLSI for FREE to be a part 
of a global community, visit: 

http://www.ieee-tcvlsi.org 
 

Aim and Scope  

The IEEE VLSI Circuits and Systems Letter (VCAL) 

is a quarterly publication which aims to provide 

timely updates on technologies, educations and 

opportunities related to VLSI circuits and systems. 

The letter is published four times a year and it 

contains the following sections: 

Features: selective research papers within the 

technical scope of TCVLSI. Goal is to report novel 

interesting topics related to TCVLSI, as well as short 

review/survey papers on emerging topics in the 

areas of VLSI circuits and systems. 

Opinions: Discussions and book reviews on recent 

VLSI/nanoelectronic/emerging circuits and systems 

for nano computing, and “Expert Talks” to include 

the interviews of eminent experts for their concerns 

and predictions on cutting-edge technologies. 

Updates: Upcoming conferences/workshops of 

interest to TCVLSI members, call for papers of 

conferences and journals for TCVLSI members, 

funding opportunities and job openings in academia 

or industry relevant to TCVLSI members, and 

TCVLSI member news. 

Outreach and Community: The “Outreach K20” 

section highlights integrating VLSI computing 

concepts with activities for K-4, 4-8, 9-12 and/or 

undergraduate students.  

Have questions on submissions; contact EiC: Dr. 

Mondira (Mandy) Deb Pant 

(mondira.pant@intel.com) 

IEEE VLSI Circuits & Systems Letter 
 

mailto:mondira.pant@intel.com
https://www.computer.org/web/tcvlsi/circuits-and-systems-letter
https://www.computer.org/web/tcvlsi/circuits-and-systems-letter
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IEEE VCAL – TCVLSI Newsletter: Call for Contributions 
 

The VLSI Circuits and Systems Letter aims to provide timely updates on technologies, educations and opportunities 

related to VLSI circuits and systems for TCVLSI members. The letter will be published quarterly a year (containing peer-

reviewed papers) and it contains the following sections: 

• Features: Selective short papers within the technical scope of TCVLSI. This section introduces interesting topics 

related to TCVLSI, and short review/survey papers on emerging topics in the areas of VLSI circuits and systems. 

• Opinions: Discussions and book reviews on recent VLSI/nanoelectronic/emerging circuits and systems for nano 

computing, and “Expert Talks” to include the interviews of eminent experts for their concerns and predictions on 

cutting-edge technologies. 

• Updates: Upcoming conferences/workshops of interest to TCVLSI members, call for papers of conferences and 

journals for TCVLSI members, funding opportunities and job openings in academia or industry relevant to TCVLSI 

members, and TCVLSI member news. 

• Outreach and Community: The “Outreach K20” section highlights integrating VLSI computing concepts with 

activities for K-4, 4-8, 9-12 and/or undergraduate students. 

 

We are soliciting contributions to all these four sections. Please directly contact the associate editor of the section. 

Submission Deadline: 

All contributions must be submitted by Dec 15, 2020 in order to be included in the February issue of the letter. 

Editor-in-Chief: 

• Mondira (Mandy) Deb Pant, Intel, USA mondira.pant@intel.com 

 

Deputy Editor-in-Chief: 

• Yiyu Shi, University of Notre Dame, USA, yshi4@nd.edu 

Associate Editors: 

• Features: Nicolas Sklavos, University of Patras, Greece, nsklavos@ieee.org 

• Features: Hideharu Amano, Keio University, Japan, hunga@am.ics.keio.ac.jp 

• Features: Shiyan Hu, Michigan Technological University, USA, shiyan@mtu.edu 

• Features: Saket Srivastava, University of Lincoln, United Kingdom, ssrivastava@lincoln.ac.uk 

• Features: Qi Zhu, University of California, Riverside, USA, qzhu@ece.ucr.edu  

• Opinions: Michael Hübner, Ruhr-University of Bochum, Germany, Michael.Huebner@ruhr-uni-bochum.de 

• Opinions: Yasuhiro Takahashi, Gifu University, Japan, yasut@gifu-u.ac.jp 

• Opinions: Sergio Saponara, University of Pisa, sergio.saponara@iet.unipi.it 

• Updates: Helen Li, University of Pittsburg, USA, hal66@pitt.edu (featured member story) 

• Updates: Jun Tao, Fudan University, China, taojun@fudan.edu.cn (upcoming conferences, symposia, and 

workshops, and funding opportunities) 

• Updates: Amey Kulkarni, NVIDIA, USA, amey@ieee.org (Industry funding and job opportunities) 

• Updates: Himanshu Thapliyal, University of Kentucky, USA, hthapliyal@uky.edu (call for papers and proposals, 

job openings and Ph.D. fellowships) 

• Outreach and Community: Mike Borowczak, University of Wyoming, USA, mike.borowczak@uwyo.edu 
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