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Research Progress of Narrowband Color Filters Based on Metallic
Subwavelength Optical Structures (Continued)
Wang Qihang, Zhang Ye, Li Guohui, Wang Wenyan, Hao Yuying, Cui Yanxia
(Key Laboratory of Advanced Transducers and Intelligent Control System of Ministry of
Education,
College of Physics and Optoelectronics, Taiyuan University of Technology, Taiyuan 030024, China)
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Optimized Design of Hybrid Memristor J| CMOS Logic
Based Full Adder Circuits
Feng Chaowen, Cai Li, Yang Xiaokuo, Zhang Bo, Wei Bo
(Department of Basic Science, Air Force Engineering University, Xi'an 710051, China)
Abstract:Basic logic gates of "AND", "OR", "NAND" and "NOR" were realized by the hybrid design
with the combination of a voltage J| threshold J| type voltage JI controlled bipolar memristor
model and a CMOS inverter. Then, with the new structure of the "XOR" logic gate, an
optimization design scheme of the full adder circuit was put forward based on the hybrid
memristor JI CMOS logic. Finally, by analyzing the effects of the memristor parameters B, Vt,
Ron and Roff on the circuit operation speed and the attenuation amplitude of the output signal,
and the functions and features of the optimization designed circuit were investigated. The
simulation results were validated to be in good agreement with the theoretical analysis results.
The research results show that the optimally designed full adder circuit has simpler structure and
smaller layout area, the required number of the memristor is reduced by 22 I| 2%, and the
number of the CMOS inverter is reduced by 50%. Besides, the operation speed can be improved
by increasing parameter B, and the attenuation amplitude of the logic output signal can be
reduced by increasing the memristor ratio Roff/Ron.
Key words:memristor; hybrid memristor J| CMOS logic; voltage threshold; full adder; signal
attenuation
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Progresses and Prospects of New J| Generation Power

Semiconductor B JI Ga203 Devices

Diao Huabinl,2, Yang Kail,3, Zhao Chaol,2, Luo Junl,2

(1.Integrated Circuit Advanced Process R&D Center, Institute of Microelectronics, Chinese
Academy of

Sciences, Beijing 100029, China;2. University of Chinese Academy of Sciences, Beijing 100049,
China;

3. School of Microelectronics, University of Science and Technology of China, Hefei 230000,
China)
Abstract:B J| Ga203 is an emerging ultra J| wide bandgap semiconductor material with excellent
cha J| racteristics, such as the ultra J| wide bandgap of 4 || 8 eV, ultra JI high theoretical
breakdown electric field of 8 MV/cm and ultra J| high Baliga quality factor, and draws more and
more attention as the next generation high JI power device material. Firstly, the basic properties
of B J| Ga203, a wide bandgap semiconductor material, are reviewed including the crystal
structure and electrical pro J| perties of B J| Ga203. Besides, the power devices based on B I
Ga203 are briefly described, mainly including Schottky barrier diodes (SBDs) and metal JI oxide
JI semiconductor field effect transistors (MOSFETs). The recent developments of B J| Ga203
SBDs and MOSFETs are reviewed, the cha J| racteristics of different structural devices are
compared, and current existing problems of B J| Ga203 power devices are analyzed. The
analysis shows that B JI Ga203 has great potential for high power and high voltage electronic
devices.

Key words: B J| Ga203; ultra J| wide bandgap semiconductor; power device; Schottky barrier
diode (SBD) ; metal J| oxide J| semiconductor field effect transistor (MOSFET)
DOI:10.13250/j.cnki.wndz.2019.11.003EEACC:2520E; 2560P
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Relationship Between the Surface Texture and Photoelectric
Characteristics of Monocrystalline Silicon Cells

Fang Zhengl, Wang Dazhenl, Xu Zhilongl, Yang Xing2, Li Huangl
(1. College of Machinery and Energy Engineering, Jimei University, Xiamen 361021, China;
2. College of Energy, Xiamen University, Xiamen 361101, China)
Abstract:For the problem that preparing trapped textures on the surface of monocrystalline
silicon wafers can increase its absorbance, but meanwhile the photovoltaic effect is weakened
inevitably, thus the optical properties coefficient and electrical characteristic coefficient were
defined to characterize the photoelectric characteristics of cells. Surface textures of different
sizes on the surface of the monocrystalline silicon wafer were obtained by using different
chemical texturing process parameters, and the influence rule of the average height of the
texture on the photoelectric properties and conversion efficiency of the cells was analyzed. The
results show that with the increase of the average height of the surface textures of the
monocrystalline silicon wafer, the optical characteristic coefficient of the monocrystalline silicon
cell increases first and then decreases, and the electrical characteristic coefficient gradually
decreases. Both the optical characteristics and the electrical characteristics were taken into
account at the same time in the medium pyramid texture based silicon cell, and the obtained
highest photoelectric conversion efficiency is up to 19 || 49%.

Key words:monocrystalline silicon cell; surface texture; reflectivity; minority life time; quantum
efficiency; photoelectric characteristic; photoelectric conversion efficiency
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Optical Nonlinear Characteristics and Application

Progress of Graphene Quantum Dots
Yue Xinl,2, Ye Yingl,2, Ll Zhong1,2, Jia Qiangl,2, Tan Yong1,2

(1. College of Science, Changchun University of Science and Technology, Changchun 130022,
China;

2. Jilin Key Laboratory of Spectral Detection Science and Technology, Changchun 130022, China)
Abstract:The graphene quantum dot (GQD) is one type of carbon quantum dots, and has the
excellent properties of carbon quantum dots and optical properties unmatched by other
quantum dots. The characteristics of the optical nonlinear principle of the GQD are
comprehensively summarized. The second J|I or third JI order nonlinear electric polarization
strength determines the characteristics of nonlinear optics which is described by a more
reasonable method, and the surface conductivity of the GQD is isotropic, thus the expression of
its third J| order current is achieved. Then the research results of the GQD in the field of
optoelectronics, biophotonics and catalysis are elaborated in detail. The performance parameters,
function characteristics and potential capabilities of the GQD are briefly analyzed, and the key
technical problems faced by GQDs are pointed out. The technical solutions are expounded in the
aspects of the preparation scheme design and the optimization of the action mechanism. Finally,
the application prospect of future GQDs is forecast.

Key words:nonlinear optics; graphene quantum dot(GQD); photoelectric field; biophoton field;
catalytic field
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Total Glass Microfluidic Chip Flow Cell for Multiple Detections
Fang Fang, Wen Yanyan, Wu Zhiyong

(Research Center for Analytical Sciences, College of Science, Northeast University,
Shenyang 110819, China)
Abstract: Microfluidic chips based on the glass substrate are characterized by optical transparency,
good hydrophilic and high strength. A microfluidic chip flow detection cell based on the total
glass substrate with replaceable wire electrodes was introduced. The chip cell was prepared by
photolithography, wet etching and thermal bonding of the glass substrate. A pair of Pt wire
electrodes were precisely positioned parallelly along the two sides of the main microchannel and
190 um apart from each other by the parallel ridges formed during the wet etching. The total
volume of the functional part of the channel is only about 300 nL. Multiple detections including
electrochemistry (EC), electrochemilluminescence (ECL) and chemilluminescence (CL) were
successfully demonstrated with the chip cell. The effective isolation of the electrodes was
achieved by the laminar flow effect in the microchannel. The chip flow detection cell is characte
JI' rized in robustness, transparency, small dead volume and being compatible with the
miniaturized online flow detection, thus can be used for the detection with high sensitive flow
biosensors.
Key words: glass chip flow cell; wire electrode; luminal reaction; electrochemistry (EC);
electrochemilluminescence (ECL); chemilluminescence (CL)
CLC number:0652 1| 2, TN405 1| 95Document code: AArticle ID: 1671-4776(2019)11-0902-09
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High J| Resolution MEMS Ciliary Turbulence Sensor

Shen Weil, Zhang Wenjunl, Lian Yuqil, Zhang Guojunl, Yang Hua2,

Xue Chenyangl, Wang Renxinl

(1.State Key Laboratory of Dynamic Testing Technology, North University of China, Tai Yuan
030051, China;

2.College of Information Science and Engineering, Ocean University of China, Qingdao 266100,
China)

Abstract:The shear flow sensor tends to be mature gradually at abroad, but has disadvantages of
little measurement information, low space resolution and high price. A new high J| resolution
micro J| electromechanical system (MEMS)J| based sensor for the turbulence was proposed.
With the aid of the micro J| structure prepared by the MEMS process, the high J| resolution
exploration of the sensor for the turbulence was realized. Meanwhile, the Parylene vacuum
vapor deposition technology was adopted to achieve the insulation and corrosion resistance of
the sensor in the sea. The reliability of the MEMS turbulence sensor in complex environment was
verified by high and low temperature cyclic experiments at 5 ‘C-45 “C, and the turbulence data
in the voltage form were obtained by experimental measurements.

Key words:cilia; high J| resolution; micro J| electromechanical system (MEMS); turbulence sensor;
piezoelectricity
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New Electromagnet J| Driven Pin J| Impact Micro )| Droplet Ejector
Ji Chengwei, Zhu Li, Xiao Na, Wang Meng

(College of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing
210094, China)
Abstract:The droplet injection technology has broad application prospects and technical
advantages. An effective micro J| droplet ejector was designed based on the existing technology.
The device is driven by the electromagnet and adopts a pin JI impact structure. The device
consists of the electromagnet, slideway, pin, nozzle, spring, washer and other main parts. The
electromagnet drives the pin to impact the nozzle so that droplets can be ejected from the nozzle.
On the whole, the structure is simple, low in cost, and easy to process. The stable droplet
injection can be rea J| lized. With the glycerol solution (glycerol) as the spraying experimental
material, the spraying experiments of the multi J| viscosity solution and various nozzle diameter
were carried out, and the experimental results were analyzed. The correlative performances of
the device for droplet spraying were summarized. The stable spraying of multi J| viscosity
droplets with the viscosity of 0-1 410 mpas was realized, enriching the structure design of the
micro J| droplet ejector.

Key words:injection; impact; droplet; viscosity; nozzle diameter
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Inhibition of N Plasma Treatment for the
Improvement of Tungsten Gap Fill
Zhang Nianhual,2,3,4, Wan Xianjin2, Li Yuan2, Xu Aichun2, Pan Jie2,
Zuo Mingguang2, Hu Kai2, Zhan Kan2, Song Rui2, Mao Ge2, Peng Hao2,

Li Xiaojingl1,4, Yan Weiweil,4, Zeng Chuanbinl,4

(1. Institute of Microelectronics, Chinese Academy of Sciences, Beijing 100029, China;
2 Yangtze Memory Technologies Co., Ltd., Wuhan 430200, China;
3. School of Microelectronics, University of Chinese Academy of Sciences, Beijing 100190, China;
4. Key Laboratory of Silicon Device Technology, Chinese Academy of Sciences, Beijing 100029,
China)
Abstract: The void J| free W gap fill was successfully achieved by using the in situ N plasma
treatment during the bulk W deposition. With the N plasma treatment, W was transformed to
WNYX, acting as the inhibitor to induce the growth delay of structure top W film. Therefore, the
structure overhang was eliminated and the void J| free W film was obtained. The scanning
electron microscope (SEM) was utilized to characterize the W gap fill performance. The result
shows that with the opening J| bowing structure, the conventional chemical vapor deposition
(CVD) method for the growth of the W film easily leads to serious void; while in the case of
applying the N plasma treatment, the W gap fill can get good performance without the void. To
illustrate the N plasma treatment mechanism, the scanning transmission electron microscope
(STEM) was introduced, and meanwhile the relationship between the bulk W deposition delay
time and the N plasma treatment time, N2 volume flow rate, B2H6 flush time and bulk
deposition temperature was investigated.
Key words: W gap fill; void; N plasma treatment; WNx film; delay time; diborane(B2H6)
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Spray Coating Technique for the Thick Photoresist
on Structured Wafers
Yang Fang, Wu Manghu, Wang Haoliang, Zhai Xinyue, Wang Xun, Li Baoxia

(Xi'an Institute of Microelectronics Technology, Xi'an 710000, China)
Abstract:With the through silicon vias (TSV) etched silicon wafer as the substrate, the ultrasonic
atomizing spraying technique was used to form a film with AZ4620 photoresist on the surface of
al2inch (linch=2 I| 54cm) structured wafer. The influences of process parameters, such as
the dilution mass ratio, ultrasonic power, volume flow of N2, the distance between the nozzle
and wafer, chuck temperature, etc on the spraying quality of the TSV silicon wafer surface were
investigated. Finally, through the optimization of the process parameters, the coating etched
wafer with fine surface photoresist particles, good film uniformity and high step coverage rate
was obtained. The experiment result shows that the ultrasonic atomizing spraying technique can
be well used for surface coating on the three J| dimensional structure, which overcomes the
defects induced by spin coating for the three J|I dimensional structure and effectively improves
the utilization ratio of the photoresist, having a broad application prospect in the field of the
integrated circuit (IC) production and the process of the micro J|I electromechanical
system(MEMS).

Key words:spray coating; AZ4620 photoresist; through silicon vias (TSV); photoresist particle
diameter; step coverage
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