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Development of linear uncooled microbolometer array made of poly-SiGefilm

DONG Liang YUE Ruifeng LIU Litian

Research and Progress of Solid-State Electronics, vol24, no.2, 2004

Poly-Si0.7Ge0.3 film is prepared by ultra high wam chemical vapor depositiofty HVCVD) system. Th
dependences of the poly.5iGe, 5 resistance on operation temperature and on anngdémperature are investigat
Optimized structure of twdeg supported microbridge for microbolometer is idg@m&®d, with a surface area
80umx80um, a leg length of 220m and a leg width of 8m. With bulk silicon micromachining technique, a B¥neai
microbolometer array based on po8i0.7Ge0.3 resistor as thermosensitive elemenabgitated. The characteristics
the linear array are investigated to infrared raidia in the spectral region of 8~jf, with a black body temperatt
of 773K. Measurements show that for pixels of timehr array, a responsivity of 6.23kV/W6.40kV/W, a detectivit

of 2.24x1FcmHZzY2W 1~ 2.33x1FcmHZzY2W ! and a thermal response time of 21.2m22.2ms are achieved a
chopper frequency of 30Hz.
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Self-Organized Growth of Ge Quantum Dots by UHV/CVD

HUANG Wen-tao, DENG Ning, CHEN Pei-yi, LUO Guang®@IAN Pei-xin

Micronanoel ectronic Technology, 41(2), p17-22(2004).

Small size, large density and vertical orderinggBantum dots (QDs) were grown by ullrigh vacuum chemical vapor deposi
system. Atomic force microscopy study was carrigtlto optimize growth temperature and time. Theaigak ordering of the Ge QDs w

investigated by transmission electron microscopwels The smallest Ge QDs were obtained undegtbeth temperature of 55t anc
growth time of 15 seconds in our system, with kEterze ~30 nm and height ~2 nm. The stack Ge Q& wertically aligned About 75%

of the uppermost Ge QDs are larger dome QDs, wikiél6 nm wide and 11nm high, with a density of 48%cm?. The Raman peaks :

located at 299 cih for Ge QDs and 417 crhfor wetting layer, which indicate the stacked GBsQare strained and wetting layers
intermixed. The optical characteristics of Ge QDeravstudied by photoluminescence. Uniform dahaped Ge QDs were obtained ¢

boron pre-deposition with narrow size distributiess than 3%.
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Study of the Electrowetting-On-Dielectric (EWOD)
Zeng Xuefeng Dong Liang Wu Jiangang Yue Ruifeng, Liu Litian

Chinese Journal of Scientific Instrument, Vol. 25, 2004
BThe paper introduces the principle of electrowgtim-dielectric (EWOD), analyzes the effect of the ditlie constant of materic
of the dielectric layer on the change of the cantagle, and puts forward a way to optimize thekhéss of thin films of EWOD, whi
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provide further theory support for the applicatafrEWOD.
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Deposition of a New Hydrophaobic Films of Fluor ocarbon Polymer

Zeng Xuefeng Yue Ruifeng Wu Jiangang Hu Huan, Dong Liang Liu Litian

Chinese Journal of Scientific Instrument, Vol. 25, 2004

B8This paper puts forward the techniques of depagitimdrophobic thin films of the fluorocarbon polymey ICP-
CVD and the process factors of ICRD. The results of measuring surface characterlraé and the contact ang
between films and the deionized water show thathhefilms of fluorocarbon polymer are uniform aodmpact, and tf

contact angle reaches 190
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Influence of Si concentration on the evolution of shape and size of self-assembled Geidands

Deng N, Chen PY, Li ZhJ

ACTA PHYSCA SNICA 53 (9), p3136-3140 SEP 2004

BThe influence of Si concentration on the shapestti@m of self -assembled SiGe islands was investigated.
islands with different Si concentrations were grawnUHV/CVD. The topography and size distributiohislands wer
characterized by atomic force microscopy. The tesshow that the critical volume increases withc@acentration, ;
which the islands change from pyramids to domemaoflified model was established and used to expieannfluence ¢
Si concentration on the shape transition by intcouy the revised strain energy term depending oradBicentratior
Dome-shaped as well as pyramid-shapednumital SiGe islands were grown under suitable cawdit This resear:
indicates that the shape and size of the asdembled ialnds can be controlled more accurdiglyadjusting S
concentration.
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Self-Organized Growth of Ge Quantum Dots by UHV/CVD

Deng Ning, Zhang Lei, Huang wentao, Chen Peiyi

Nanotechnology and Precision Engineering, 2(3), p171-74(2004)

Small size, large density an vertical orderingdsantum dots (QDs) were grown by ultrigh vacuum chemical vapor deposi
(UHV/CVD) system. The morphology and size distribntof embedded and upper Ge dots were studiedEdy &and AFM to optimiz
growth temperature and duration. Uniform dome-stiape QDs were obtained after boron gegosition with narrow size distribution |
than 3%. The optical characteristics of stacked)d®s were studied by low temperature photoluminese€RL). From PL Spectrum un
10K obvious blue shift was observed induced bylkstddSe dots grown by UHV/CVD.
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Investigation on High Vacuum M agnetron Sputtering IrMn Bottom Spin Valves

OUYANG Ke-Qing REN Tian-Ling LIU Hua-Rui, QU Bing-Jun LIU Li-Tian, LI Wei

Journal of Functional Materials and Devices

The IrMn bottom spin valves, with the structureTa/ buffer layer/ IrMn/ CoFe/ Cu/ CoFe/ NiFe/ Taere deposited on gl
substrate by high vacuum DC magnetron sputterinthode The effect of NiFe and Cu buffer layer wagestigated, and an optimiz
thickness (20A) of buffer layer was proposed far tivttom pinned structure. The thermal annealifecebn the GMR properties in botti
pinned structure was discussed. The spin valves havigh MR ratio (>8.5%), a low coercivity (<0.8Qand a high exchange bias fi
(>8000e) after the optimizing the structure parargetand annealing conditions. A further discussabout top structure and bott
structure was given.
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Copper Inductor on Thick Insulating Layer for RF Techniques

Chen Zhongmin, Liu Zewen, Liu Litian

Chinese Journal of Scientific Instrument,

A copper inductor based on Oxidized Porous SiliORS) insulating technology is presented in tlapgy. With thick insulatir
layer the silicon substrate loss has been greedlyaed. Inductors are fabricated by the oxidizatibporous silicon and the electroplating
copper. Microwave measurement shows that the Q factor efinductor reaches 4.5 at 2.8 GHz and the induetaeabout 5 nH and t
resonate frequency is 9GHz.
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[l 1 LAY S kR, 24(3):281-285, 2004.
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Study on a-SIC, :H microcavity prepared by PECVD
Dan Yaping, Yao Yongzhao, Wang Yan, Yue Ruifeng, Litian
Research and Progress of Solid Sate Electronics, v 24, n 3, August, 2004, p 281-285
A microcavity prepared by PECVD is proposed. ltstrdbuted Bragg reflectors are composed of pecaltl stacked a-SiQH/a-
Si:H layers and the active layer is filled with <5&C, :H. The number and order of periodically stackedtitayers are determined throu
simulating. Reflectance and PL spectra are recoodeitie sample prepared in the experiment. Itdgated the microcavity can emit a li
with FWHM of 9 nm at 743 nm which is proximatelynsistent with the design wavelength of 700 nm.
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Investigation of reflective display cell based on electr owetting-on-dielectric

Wu Jiangang Yue Ruifeng, Zeng Xuefeng Dong Liang Liu Litian

Chinese Journal of Scientific Instrument, Vol. 25 (4) , 2004

This paper introduces a new reflective displayhtetogy based on electrowetting-dielectric (EWOD). EWOD is a ne
technology for the rapid control of liquids on acnemeter scale. Owing to the capability of manipinathe liquids, EWOD can be usec
the reflective display. Compared with the convemdiotechnology of reflective display, it shows higgflectivity, high contrast and Ic
drive voltage.
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PDM S-based Microfluidics Devices with Capability of Metering and Mixing

Fu Shi, Dong Liang, Yue Ruifeng, Liu Litian

Chinese Journal of Scientific Instrument, Vol. 25, 2004

It presents a new approach to realize the exatéring and quick mixing. The microfluidic devicedsal on PDMS channels
designed and fabricated.
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Design and Fabrication of Si-based Vertical CaSityface Light Emitting Device

Yao Yongzhao, Yue Ruifeng, Liu Litian

Chinese Journal of Scientific Instrument, Vol. 25, 2004

A novel Si-based vertical cavity surface light #mg device is proposed. a-Si/a-Si@ fabricated periodically by PECVD as
distributed Bragg reflectors (DBR), whileSi€:H thin film is fabricated between the bottom RRBnd the top DBR by PECVD as the |i
emitting layer. The order of thin films of DBR imayzed and determined by design and simulatiore piotoluminescent red ligl
emitting device is fabricated, and its luminescesyectra is measured and analyzed.
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Amelioration on Fabrication for Single-chip Corrugated diaphragm Capacitive Miniature Microphone
Jia Ze, Chen Jing, Ren Tianling, Liu Jiansha,Lltian
Chinese Journal of Scientific Instrument, Vol. 25, 2004
BThe process of single-chgondenser corrugated diaphragm miniature microplienkanged. The bulk micromachining of silico
adapted to be performed after the surface micromaghof silicon, as will bring new fabrication gslems, the protection for the front s
of wafer when bulk wet etching and control of thdkbetching and so on. This article talks about fimesibility for three ways of Blas
Glue, No.704 Glue and clamp tool, and the relagix@blems about self-cease of wet etching. Not ¢y procesadaption can keep f
frequency respondence undékHz within bias voltage of 10V and open circuihsigivity of 40mv/Pa, but also the stability andbguc
ratio of the microphone process will be improved.
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Study on FeERAM and its Pivotal Integration Process

Jia ZeL, Ren Tianlind, Xie Darl, Zhana zhigan®, Liu Litiant
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With the development of IT, non-volatile memoryvibes will become mainstream of memories. AmongnteRAM is a ne
memory which utilizes the double-stable-state priypef ferroelectric materials hysteresis. It has advantages of non-volatilew powe
consumption, high write endurance and higieed operation. The integration technology feewek film and conventional CMOS proc
of the is the most important in the process for &&R The principium, process and the influence fdrilh H, ambience anneal ab

FeRAM utilizing PZT are discussed, especially, phaeperties of several types of materials for thdrbgen barrier layer and the integra
technology for the barrier layer.
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Resear ch of gold bump for wafer level package

Wang Shuidi, Cai Jian, Tan Zhimin, Hu Tao, Guo diam, Jia Songliang

Semiconductor Technology, vol(4), 2004

BA method of Au bump fabrication has been studiegdifafer level packaging. The process flow of thenping using electroplating
described. UBM sputteringthick photoresist lithography and thick Au electadng is got after experiments. A fountain-platimg-chine
has been developed for wafer level Au bumping. iBti@n the parameter of electroplating are alsdopred with different platin
solutions and photoresist systems. A comparisowdrt Au bumps fabricated and those of other venidonsade which indicates tt
fabricated bumps could be used for application.
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Packaginga RF-MEMS system

Yang Yu, Cai Jian, Liu Zewen, Wang Shuidi, Jia Samg

Semiconductor Technology, vol(5), 2004

BRadio frequency(RF) technology is widely used in the field of modernmrounication. The components obtained through M
technologies are smaller in sizédower in cost multifunctional and lead to more compact integration as well. THe &ystem in
package with lower parasitic effect and higher integratiatisfy the RF-MEMS system. Packaging alREMS system is studied in tl
paper. Meanwhile some key techniques related to RF SiRcluding structure of package integration of componentsinterconnectio
and package materialsare analyzed in this paper
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The Semiconductor Packaging Industry in China

Songliang Jia, Shuidi Wang, Jian Cai

China Integrated Circuit, vol(4), 2004

BThe semiconductor industry of China has been impmdrgrowth in this paper. The production valueGifina’s semiconduct

packaging industry becomes th& &ll over the world. Chinas becoming one of the important packaging martufagy based. Tt
situation and problems are also introduced inhijser.
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Fabrication of a RF MEM S switch using high k materialsasdielectric layer

Lei Xiaofeng, Liu Zewen, Xuan Yun, Li Zhijian, Liuitian

Measurement and Control Technology, Vol.23, No.3, 2004

BThis paper presents the study on fabrication poés high k capacitive MEMS switch. The device@npleted with modifie
surface micromachining technology. Instead of comiynaised %jNy, we use Bg St ;TIO4(BST) ,a kind of high dielectric material,
insulating layer of the switch. As a result, then"doff” capacitance ratio is greatly increased, and thar8npeter of switch is improve
Photoresist is utilized as sacrificial layer in firecess, which is removed by fuming nitric acidsBd on the BST materials and the pro
a high performance MEMS switch is realized.
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Spintronics and Spin electric devices

Peiyi Chen Ning Deng

Micronanoelectronic Technology, 41(3), (2004)p1-5

Spintronics which aims at injection, manipulatiand detection of spin polarized current, is the raging field combinin
microelectronics and magnetism. Research on gpilgs has important theoretical valueurthermore, spin electric devices have \
application potential in information fieldn this paper, the progress of spintronics andasyiespecially of spin injection and detectio
reviewed. Crucial problems and challenges of sfgntronics are discussed as well.
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