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Figure 1 Photoelectron spectra of (a) Cl 2p (delay potential: 20 V) and (b) Bi 4f (delay
potential: 60 V). EUV photon energy, 255.17 eV; the work function of a photoelectron
detector, 4 eV.
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MHENZ The CMOS Training Program at Hiroshima University is the perfect platform for
me to learn hands on training experience and deepen my knowledge to use in
real-world situations under expert professional guidance. The training was
carried out in a class 10 super clean room. The overall experience was worth
sharing and it boost my research career. The whole training program was very
curious to learn as it was in practical.

WHE DS | CMOS circuit is an electronic circuit using p-channel and n-channel MOS (metal-

oxide-semiconductor) FET (field-effect transistors) as logic circuits or logic gates.

| designed CMOS inverter, nmos and pmos transistors, ring oscillators (3, 5 and

. _ Static noisesr::rgin 7 stage) and SRAM circuits by using the layout

. §§§:§§§§§ editor software. After fabricating them in the
_ super clean room of Hiroshima University the
%: i electrical properties of the devices are
I = = measured. The transition from high to low of

1 :"‘::‘Iégiﬁ oot | Vouris symmetric for CMOS inverter. The static
° 0 T2 s a s hoise margin (SNM) of the SRAM circuit is

Q(aB) (V)

Fig. 1. SNM of SRAM design  Shown in Fig. 1, which is calculated by varying
the supply voltage (3, 4 and 5 V). Ring oscillator consists of odd number of
inverters connected in a ring shape. By varying the supply voltage the frequency
and time delay is calculated for 5 - stage ring oscillator, which is shown in Fig. 2.

All the devices which shows expected characteristics.

1.3 1.3

—VDD=3V freq. = 6.75 MHz —VDD= 4V freq.=1091 MHz 2

12 12
_ - =14
31'1 aI.I 2
n: 2 & 1
g g g
s g ]
g 0.9 =04 =03

08 WIL in pm 03 [

tpe=14.81ns nmos : 40/6 tpg =9.166 ns
o7 pmos : 60/6 o7 a7
T06 04 02 00 02 04 06 T8 04 02 00 02 04 08 46 94 02 0D 02 g4 06
Time (ps) Time {ps) Time {ps)

Fig. 2. Different stages of ring oscillator

36




Report of Nanotechnology Platform Student Training Program for Reiwa2
BM2FEF )T 7 /v —FFy N7 —LFEPHET 1 7 T ABNNHEE

Affiliation
Grade
Prig - 4

Graduate school of science and technology, Research institute of Electronics
D2

Research
topic

WHET —~

A Study on Single electron tunneling functionalities in highly doped Silicon

on Insulator Junctionless transistors

Training
destination

WHE G

Hiroshima University

Name of
acceptance

person

EYNEEE D

BOR h—RRSEAE - | HE] A

Training
period

WHE I

From July 27 to August 1

Contents of
Training

WHENE

1. Designing the circuits
2. Fabrication of designed devices on bulk Silicon

3. Measuring Electrical characteristics
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TIFAE D il SR 45
Training

achievement

As a doctoral student in the Department of Optoelectronics and
Nanostructure Science, my research focuses on fabrication and
characterization of highly doped nanoscale SOIFETs — JLTs aiming at
identifying functionalities based on single electron tunneling. Our
laboratory also focusses on CMOS compatible nano—structure Si devices.
The fabrication of such devices is carried out in the Clean Room.
Therefore, CMOS Fabrication by Electron Beam Lithography is closely
connected to my research work. During this online training program, I
could able to understand how to design the devices, basic fabrication
steps and related measurements to take. This training was greatly
improved my understanding of fabrication procedures and will impact my
research career immensely, under the guidance of well experienced

professors.

Designed and fabricated devices in training program

1. CMOS Inverter

2. nMOS

3. pMOS

4. ntype doped JLTs 5. Codoped JLTs

x REEEEE
= |
W
ey
it} v g
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Electrical Characteristics of Fabricated Devices
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