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The design of a biochip integrated with PCR and CE

Ji Xu, Liu Li-tian

Semiconductor Technologyo. 8, 2003

We have designed a biochip integrated with PCRntteat and CE pipelines. The design purpose of fioiship is
to integrate PCR reaction, CE separation and udti@vradiation inspection in only one chip. Weaabesigned a PC
integrated with the PCR control system and the tzatpredetective system, drew the layout, designed thegsof th
biochip and selected the process characters. Théewskistem basically realizes the functions of tabary on a chip.

—FhEEPCR R N ZE 5 CERAEYNE: A B

ZEH, XK

IR 2E AR, 2003F S 41 1]

A B A S AE A 2 AR A D H R . JB R SE T MEMSIAIN T T & HoRAERE . BRI T LR R A Ak 2 kb
MR A, AT oA S5 4Ear A G B S A MU AR e — et i o s AR B w @47 A dn B 22 R e v
T8 B (1) 4 T AR ) A0 2 s Y, DT 3 3068 6 DAL e 5 TS AR 40 i 4 R AT DU 0 A 1 H 1 AR SCIE R T — B SR i T PCR
(Polymerase Chain Reactidl 520 IV ) V% 5 CE (Capillary ElectrophoresiB 41 % k) & 18 (1244005 A (F 58 A%
VAR, WA AR i H S SELRE R4 39 L FUK 20 B RER AR A U 3AN A= 20 B A I ok R ) B R AR e FRATT N IX AT DNA
AP B T PCRION I A L AR R 4e . B 405 F K 38 ARG 4 B IR Dh e () R B L R4 (PCBHO , JF H5E i T 45
R B et DL R T 277 R AR T 2280000 . B RG] IS — AN/ N A DNAKT I 5250 = 1 D g Bt (X s e
HI&FTDNABIT, DNA ST IR AS B3 A4 o

Thedesign of a biochip integrated with PCR chamber and CE

Ji Xu, Liu Litian

CHINESE JOURNAL OF SCIENTIFIC INSTRUMENMNo0.4 supplement 2003

Biochip is the core technology of handy biocheriestruments. We can inspect DNA, antigen andiyiwells in some biochemic
reaction with these tools which are fabricated bing MEMS technologies to mold micro construct antsmaterials, like silicon, glas:
and plastic.

We have designed a biochip integrated with PCR tlesirand CE pipelines. The design purpose of tloship is to integrate PC
reaction, CE separation and ultraviolet radiatinospection in only one chip. We also designed a B@&grated with the PCR cont
system and the temperature-detective system, drewayout by using ledit software, designed the process of the bioahgh selected tl
process characters. The whole system is basiclizing functions of laboratory on a chip. It daaused in measuring DNA sequenc
inspecting DNA mutation and identifying unclear noige.

ETPZT kB EERMMETR

Mitk, sRAREE, SRR, (HIERH, BT, &, ERA, XIELR

o5 )\Uma ERUR ot 5 R R 7R 251, Proc. STC'03, pp. 429-431

B SR HISol-Gels vl 1 i R I FESEPZ TN, AU SN THAR, SC8L T3 FPZTIS A3 T WLe oF it Py 2 A
2B i (1) Vs PP E 50 JRGHEAT T IR, U2 WA A ST 46 ) 22 T LA TS s, A 58 0

Miniature Microphone based on PZT Piezoelectric Thin Films
Yi Yang, Lin-Tao Zhang, Ning-Xin Zhang, Xiao-Minglai-Ning Wang, Jian Cai, Tian-Ling Ren, Li-Tian Liu
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The 8th Sensor Technology Conference, P83cC’03, pp. 429-431

A novel PZT-based micromachined miniature micraghbas been proposed, fabricated and tested. Higlitygand siliconbase
PZT thin films have been prepared using an imprad®edGel method. The wafer-level and ppstkaging test shows that the fabric
microphone has the advantages of high reliabiliy broadband response.

s i, T B 2 5 4 P R SR 4P B A

Milgk, KM, SRR, ARIBERH, AERA, XHER

o)\ B BUBOTE 5 L R R &1, Proc. STC'03, pp. 135-138

HANSY SHRAENT T He Ho 7 5 SR 2 M (1A BR TR AL, X8 AT T 45 M0 D0 0 M B0 W, VB T R
RIS A A MR TR o ot 5T s o o B 2 4 A O I 2 7 JXRI70 75 B AT 17 7 MR T S A e i 7 4

Modeling And Analysis of Piezoelectrically Actuated Cantilever

Yi Yang, Lin-Tao Zhang, Ning-Xin Zhang, Xiao-Mingjan-Ling Ren, Li-Tian Liu

The 8th Sensor Technology Conference, PR3€’'03, pp. 135-138

This article describes the modeling and analyss giezoelectrically actuated cantilever usingegRool —ANSYS. Static analys
and modal analysis of the cantilever has been pagd to obtain the vertical displacement under avbltage and calculate the resone
frequencies and mode shapes. The sensitivity ammddmc response of a cantilevieased integrated microphone and microspeaker sa
analyzed.

SRR R P R T2

Mk, KT AERA, XIBER

A EE E RIS A B AR 251

1B 244, Vol. 24, No. 4, 2003, pp. 192-193

RSO Bk FRL AR TP ) DGR T AT TS, R SO I IR — HEIR (Sol-GeD A T R . (1100 FEARHA IR R
ERIRET (PZT) Bk, MIhmAHE 7 RZ M ABE) « RNV E T ZIh (RIE) FIREJE w7 iE X PZTHE AT T 20 00n 1,
KHIE RS A2 T ESEI T 4841 (PO HAEITE, A8k g R sEE PRt T R AP 10 T 23k

Study on the Key Processes of Integrated Ferroelectric Device

Yi Yang, Ning-Xin Zhang, Tian-Ling Ren, Li-Tian Liu

Chinese Journal of Scientific Instrume¥igl. 24, No. 4, 2003, pp. 192-193

Key processes of integrated ferroelectric devizased on silicon have been studied. High quality @i0) preferential orient
ferroelectric thin films, lead zirconate titanatZ{l), have been prepared using an improvedyebimethod. PZT thin films have be
successfully patterned by ion beam etching (IBE#ctive ion etching (RIE) and wet etching. Theiplah electrodes have been v
patterned by lift-off process and dry etching teéghes.

FE B AR A 2R A BR T A AT

Mk, kM, R4, xR

EIEENCIEYSE/REE TSy N

IR 244, Vol. 24, No. 4, 2003, pp. 194-195

B AR ANSY ST T T FUMOAL 75 88 I BT, W8S PF AT T S50 0 00T BT 0T, TR
oA P RS A o S BERURI ST, o) TS LA 7 B8 BT S 5T T ST ECR ), A BRIT 20 W 4 45 45 AT 5 LA % 52
oy 4 JLAH— 5L

Analysis of a piezoelectric acoustic sensor using FEA method

Yi Yang, Lin-Tao Zhang, Tian-Ling Ren, Li-Tian Liu

Chinese Journal of Scientific Instrume¥igl. 24, No. 4, 2003, pp. 194-195

A piezoelectric acoustic sensor has been effdgtsteidied using of the finite element analysis AfEool —ANSYS. The device
composed of a Pt/PZT/Pt/SiO2/Si multi-layer membreBtatic and dynamic analysis of the mionachined miniature acoustic sensor
been performed. It has been shown that ANSYS giesslts comparable with those obtained from aredytnethods and experiments.
device structure has been optimized and high pedoce can be realized.
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MEM SIS N A

Wik, sKTRR, SRR, BRm, ARRAS, XK

R ERCE S, No.53 2003 p22-25

B AT MEMSHIEEA M & JEASHE MBS HEAL, Jf 45 AT MEMSH K R L AHIE HR, ST MEMSH S F AT AF T 4
3, 5 e R MEMS I R J i SR AR I Bk A T 404

Micro-Electro-M echanical-System Technology and Its Applications

Yi Yang, Ninxin Zhang, Lintao Zhang, Jing Chen, fliag Ren, Litian Liu

China Integrated CircuitNo. 53, 2003, p22-25

The conception, characteristics and theory of MEMS introduced in this paper. The discussion @ded on applications
MEMS, as well as its history and fabrication tedogtes. Finally the prospect and challenge to itdigzation are analyzed.

FHTMEM SHEA £ pie gk R 78 X

R, ®fk, skTik, %, (FR4A, XHEK

rhE4E L%, No. 53 p59-61, 2003

B AAHE T T MEMSEAR IR SR T W ZE N . % T2, oA MRAT7 . SCRBFITR I, X Fh
SICT ZMFFAHIMEMSHILZ st A T MR RIS, PEAE S T4, REUZ W LLAF1SmV/PEL b, AR KM KRN,

MEM S-based Integrated Ferroelectric Microphone

Xiaoming Wu, Yi Yang, Ninxin Zhang, Jian Cai, Tiarg Ren, Litian Liu

China Integrated CircuitNo. 53, p59-61, 2003

This paper introduces a Micro-electrom@chanical System (MEMS) based integrated ferrtdtemicrophone, including i

potential applications, fabrication process, pagkga@nd test technology. The test results showférabelectric MEMS microphone is
compatible, performance easy controlled, and wig lsensitivity up to 15mV/Pa. This kind of MEMSceraphone is very promising in t
future.

FEFEEAT - H B S A6 R S

{ENPF Ghkhs Eae Rl X FER

SR, 2003 24(S):60-64.

LIPECVDA #1412, a-Si02:H/a-Si:Bh 23 i A hrks S 80 2 )20, a-SICxHA Pl sk A e bRk, o 4%t 26 s T
(YR ICIIRE o MR BILEE i T R 0 22 J2 R BRI BN , FFAE250°C R4t T IR FH OB s K SRR S 20 B E A R T
HEATAE K, 3B T T B AT T R ST R SO0 T . 45 SR W), R RE MO O K 743nmy 2 55 H Onmik S, i
350°CHE K 5 Atk Re it — 4w, Mi450CH K5, ThREEAL.

Red light emission from Si-based Fabry-Perot Microcavities*

Dan Yaping, Yao Yongzhao, Wang Yan, Yue Ruifeng, Litian

Chinese Journal of Semiconductov24, n SUPPL., May, 2003, p 60-64

A microcavity prepared by PECVD is proposed irs faper. Its distributed Bragg reflectors are cosedmof periodically stacked
SiO2:H/a-Si:H layers and the active layer is filleith a-SiCx:H. The structure of a microcavity is deterntintarough simulating.
experiment a microcavity is prepared at Z5@&nd annealed at different temperatures. Refleetamzi PL spectra are recorded oF
deposited and annealed samples. It is indicatadhbaas-deposited sample performs well and evéerlefter annealed at 30 howeve
worse after annealed at 460

— T T ek e T M T ' e S B B B v AL

Pookin Ehig B

STC'2003572~576

ASCHE T FloP R AR RE AR S I AN AP E AR o e R M5 B 1 0 sl AL S P VE AR (PECYD Y VA I 4 I AR dinfe - (ol i
BAHE) | S ARERS B A K 22 R W S5 W A AT Pt SO 3% (DBR) , LAYEAE bR AN hr s S S i 22 [0 £ A A e A A Ay v
R B S, 08T 7 DBRA A A 15 2 KO 88 A RE Y 5

Design and simulation of a novel Si-based Vertical Cavity Surface Light Emitting (VCSLE) device
http://dns. ime. tsinghua. edu. cn/y jkf/lunwen/2003. htm 2009-6-24
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Yao Yongzhao, Yue Ruifeng, Liu Litian

STC'2003572~576

A novel structure of Si-based Vertical Cavity e Light Emitting (VCSLE) device is proposed. Tight emission &iC:H laye
and the DRB stack which consists of a-Si (or a-3&8i02 multifilms are both prepared by Plasma Enhdri@ieemical Vapor Depositit
(PECVD). The effect of multifilm preparation seqaerand layer amount on the device performancealyaed by design and simulation

BT S5 R R AR 5 A

XFESC, BRER, T5H, XBEER, &K

STC’20032003+11H16—18H, Ikt

B ARSI T A IR ARG YR A A 1 RE IR 2 e, 8 H 30um s AR )2 ()T A A8 ] UK R PRI AT SR RE o i I B <2 b
BOJE S IRAFE, AL T B HER I AR A, TH AR B QME AL I LA R Sk o i i B AR S TE 1 22 PR A J 2w L SE IR
X MR S5 K HUES, R H] SIO24 SCHE I, Al B AR 2k Bl I &5 i A kL, g s A ek i TMAH S ORI )2 . i filiE 2 5
CMOS L. Z 3% .

Simulation and fabrication of a suspended inductor

Liu Zewen, Chen Zhongmin, Ding Yong, Liu Litian, Ehijian

STC’2003 Nov. 16-18, 2003, Beijing

The substrate effects to the passive device alyzed. A 3Qum suspended structures on the air can reduce gthatsubstrate los
The modeling with air gap is much more simple. Triductor structure is than optimized based on thrilgtion. The suspended induc
structure can be realized as the following stepsdizing the silicon and forming a thick layer afrpus silicon, oxide deposition on to
porous layer to be used as supporting membranejralin structure fabrication and porous releasingy WMAH solution, The process
compatible with CMOS process.

AT — B335 R IR HI 5k R FPGASE I

R # AR

2%, Vol.33, No.1, Feb.2003:29-32,

AR FRAR BEE R PR TSIRM  (Single Input Rule Module BOM45 #1507, SRHIXilink 2 W] FPGASEEL, ¥t 1 LL8 bitf) L
FROM 4 4 A O A R R S, D S TR A — (RS AR IR S o B AT DU A AR T e L A G 3
KX TR P, i 25 5 17 1) /N1 3%

FPGA implementation of Fuzzy Controlling on Inverted Pendulum

Wang Zhongda, Jin Dongming

Microelectronics Vol.33,No.1,Feb.2003: 29-32.

SIRM (Single Input Rule Module), a Fuzzy Contnodjialgorithm has been implemented by FPGA fromnXiliand used to contro
real inverted pendulum. The SIRM controller is ahiBdigital controller that can balance the invdrigendulum well as was verified
experiment. The inverted pendulum can be balandgdn8 degree around the upright position with tiagt be appointed to any positior
the rail within 3 cm by the controller.

ZHGel B BN B 3 ) SR TR

A Hiy R REK

AR, vol24,2003

KCRME) )55 k% (Kinetic Monte Carlo J7VEKi40 T Si/GeZ 4t [ 41 4U4E K- Gett 1 5 ik P vh — 4k Gely A% 1) - 1 b
Bt BIAWRPHE T S 800 N 5 R T SR A2 T TAEIE .. B9 T IR 135 40 Aih — 4 Gelsh U A 8 DL R~ 43 Aii 1) 5%
Wiy, 4 e TN g ) 4k 5 (R L e A SR RSN 0 F 792 T U R R 1 s i A AU E K R

FIF: S RP R A48UER N

Kinetic Monte Carlo Simulation of initial nucleation stage of 2D Geislands

Deng Ning Xiao Hong Chen Peiyi Li Zhijian

CHINESE JOURNAL OF SEMICONDUCTORSI|24,2003

Initial nucleation stage of 2D Ge islands durihg selferganized growth of Ge islands in Si/Ge mismatcfteayp was studied

http://dns. ime. tsinghua. edu. cn/y jkf/lunwen/2003. htm 2009-6-24
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Kinetic Monte Carlo (KMC) simulation. The diffusidoarrier was corrected by introducing a straitdfiaduced by adsorbed aton
The influence of stain and substrate temperatuneuateation sites and size was investigat€de nucleation of 2D islands was determ

by strain field and the self-organized growth carcbntrolled by modulating the stain on the surface
Keywords: Kinetic Monte Carlo simulation self-orgzed growth strain field

ZRGeR T RIAEK KRR

Ayt M SO0 PR RR

AR, vol24(9), 2003

FHE =1 FL A 2 S ARVE R R G AESI(L000 K A K T 2 2 Geit 7 /. 2 M TEMFIAFRM 204 T HE 2 Fild b2 &7 5B S
MRS, W90 T 51 2 2= HON Sila 8 J2 5 X 12 Gedst 1 nd B AR AT RUSE G A1 (0 52 i o 0 558 SRE it A IR PLAE 2 3 1 2 0 A%
(87meV) , XfPT-Ge 1 riFIPLIGZ A F %A (FWHMD Jy46meV, iR HHUHVICVD ALK I 2 2 1 k& & 5 i
(ERININAH

REEA: E RO 2R E T PL

Growth of stacked Ge quantum dots and its optical characteristics

Deng Ning Wang Jilin Huang Wentao Chen PeiyZtijian

CHINESE JOURNAL OF SEMICONDUCTORSI|24(9), 2003

Stacked Ge quantum dots was grown on Si(100) tog-blgh vacuum chemical vapor deposition(UHV/CVOhe morphology ar
size distribution of embedded and upper Ge dotewéudied by TEM and AFM respectivelfhe influences of number of layers .
thickness of Si spacer on upper Ge dots were imgatetl as well. Obvious blue shift (87meV) wasasbed from PL spectrum under 1C
FWHM of Ge dots NP peak is 46meV which indicatesiarrow size distribution of stacked Ge dots grimytJHV/CVD.

PECVD % & &R /A T 537 & 4t R

Ayl fKeai2

1 ISR AT bt 100084

2 VUL AR R HAE S B L S P Bl P 710049

HAH TR, vol244, 2003.

B LAN-SiA R, FHIPECVDJ VEER T 2 A NI W . ST FH LA NI 3 1 I A 10— 2 M DR T 37 R ST 1, 7E6Vi
MIH T, SRR A5uA . BFSE T 6 1A A2 B AN LI AR 1, S IRAE AT 2 22 B A HL 3748 A0 6 i 2 A 7 — BT
o WIS EXHXFILGHEAT THFFL, 047 7 H 7 NSHSIRIE N GRIUA B 73, A B2 107 & 42 B T B E fE Z0AE 4 M

R P M AN ST, I ST T AR N BRI B0 R 22 e N I 0 07 R SRR R R T 545 A 42 1 B i
28 15 Sty 1H1 2 S5 I T A T £ A A B
FKHE . LRI SR TR TRE R R

Study of field emission characteristics of polycrystalline diamond films fabricated by PECVD

Deng Nind Zhu Changchuh

1 Institute of Microelectronics, Tsinghua UniveysiBeijing,100084

2 Institute of Vacuum Microelectronics,Xi’an JiangpUniversity, Shaanxi,710049

Journal of Wide Bandgap Materialgpl10, 2002.

Polycrystalline diamond films were fabricated ofirsubstrates by PECVDIhe field emission characteristics were measuree
diode structure using diamond film as cathode. @iméssion current wasu® under 6VVum(emission area is 4mm2J.he effective barri
changes with increasing applied voltage, and tieeeestep in the curve of barrier vs voltagéhe step was analyzed through the ele«
inject mode from Si to diamond filmsThe step is considered to be the results of undqteaval distribution of defect energy levels e
forbidden gap, thus an injection-limited field esi@ model was established@he theoretical curve of effective barrier agreéth what o
experiments very well.

Keywords: polycrystalline diamond films PECVDielfl emission

1B K I BEXT PZ T 4k e AR % BB EA) 5 i
KR AR, ERAS . XHR,
ISR 24, Vol.24(4): 309-310.

http://dns. ime. tsinghua. edu. cn/y jkf/lunwen/2003. htm 2009-6-24



2003413 FL 1 AT 5T BT AR I AR e 3L Jihs, 6/10

Bk R I P R BORS TREFEMEMS S TS 52, 8 T AR SO Bl T 5 AR K T2 DA v PZ T JBE )k H R s L
Jite RHIVEBCREISE, {ESUSIO2/TIPESIE il TPZTER M. S2i b, SR — KGR K T ZMEEZR K T 2% T P PZTH
W, SR HIXRDXS R ) S AR S R HEAT 20 A, I C— VAN —VEFIERIBI SR EL, BRI K T EA B T s PZTR R C-VIE T, JF
BRI S HL UL

B 1B CHIE PZT W T i

Influence of annealing on properties of PZT ferroelectric thin film

Ningxin Zhang, Shenggen Hou,Tianling Ren, Litian,Li

Chinese Journal of Scientific Instruments|.24(4): 309-310.

Due to the importance of ferroelectric thin filggality on silicon based MEMS, the attempting omptiaving the ferroelectric al
piezoelectric properties of PZT thin film via mdddtion of annealing processing was carried ouhis article. PZT thin film was spi
coated on Si/SiO2/Ti/Pt substrate via gel-method. During experiment, two annealing meshtious one final annealing and one anne
for each layer were adopted. The crystalline stmecof thin films were analyzed by X-ray diffragtioand C-V, IV measurements show
an improved C-V performance and lower leakage oaiirefilm prepared with one annealing processimgefach layer.

Key Words: Annealing Processing PZT Sol-Gel lagpkCurrent

Ni81Fel9/= B BExT B Jie iR B hk o PV BE 1 i

HRAD AERA XI4EET XIBR T4 4%

XA 244K, Vol.24, No.4, 2003

B F R A A IR, 4% T Ph EATHL A M bRviE B e . Ta (6nm) / Ni81Fel19 / Co90Fe10 (1nm) / Cu (1.8n@po0Fel
(3.5nm) / Ir20Mn80 (8nm) / Ta (6nm)#fF 5 T HHNi8LFe 192 J& 5 %f i Fi FHAR (LR (MR) 2 M, R IL: MRXINi81Fel9z &% Ay
SR A . NIB1Fel 92 J5 [ A7 T 2~6nmill 7~12nmpy NG I, MR I ZERFE RS (£98.34%) ML (£93.34%) 14~ /K
T, 1M 24 Ni8LFe 192 S5 M enmif i #| 7nmi, MREUR FEE, TA5%. 1k al W, A T 2IFMR, 6 e | 45 0 N8 1Fe 192
JE AN GERE L 6nm.

Influence of Nig,Fe, g soft magnetic layer thickness on the giant magnetoresistance for conventional spin valves

Bing Jun Qu, Tian Ling Ren, Hua Rui Liu, Li Tiand,.iWan Jun Ku, Zhi Jian Li

Chinese Journal of Scientific Instrume¥igl.24, No.4, 2003

A conventional spin valve with topined structure of Ta (6nm) / Ni81Fel9 / Co90F€lm) / Cu (1.8nm) / Co90Fel0 (3.5nr
Ir20Mn80 (8nm) / Ta(6nm) is prepared using a mgltit magneto sputtering system with ultra-higttuum chambers. Influence
Ni81Fel9 soft magnetic layer thickness on the grmagnetoresistance (GMR) is investigated experialgntWith Ni81Fel9 thickne:
increased from 6nm to 7nm, the magnetoresistaroe dacreases abruptly from 8.34% to 3.34%, wheiteakanges slightly within tf
thickness ranges from 2 to 6nm and from 7 to 1Zfinus, in order to obtain a spin valve with high metgresistance ratio, the Ni81F
thickness has to be less than 6nm.

FA T4 Bt A% IR 4% 1 #4475 € L1 L FHL B e 1

HRHR AT RA XS XBER S FER

AR 244K, Vol.24, No.4, 2003

AT — P g AT HLE R R B B e, L4589k Ta (6nm) / Ni81Fel9 (4.5nm) / Co90Fel10 (1nm) / C@rfm)
Co90Fe10 (3.5nm) / Ir20Mn80 (11nm) / Ta (3nm; [ e if f F P AR 4 %K (9.15%) A8 #3717 (£92000€e)  #r7ii 111%(0.850e) R i
Biw, HEA RGFAFENE, N2 SICT2ZMA, BT — R/ 4 16 B 1 BLALZ5 1) o

A conventional spin valve with thermal stable giant magnetoresistance for integrated magnetic sensors

Bing Jun Qu, Tian Ling Ren, Hua Rui Liu, Li Tiand.iWan Jun Ku, Zhi Jian Li

Chinese Journal of Scientific Instrumevigl.24, No.4, 2003

A conventional spin valve with topinned structure of Ta (6nm) / Ni81Fel9 (4.5nm)oRQFel0 (1nm) / Cu (1.8nm) / Co90F
(3.5nm) / 1r20Mn80 (11nm) / Ta(3nm) is manufactudegd means of a multi-gun magneto sputtering systgth ultra-highvacuun
chambers. This spin valve has large magnetoresistatio (9.15%), low coercive force (0.850e€), higtthange field (about 2000e), h
sensitivity and outstanding thermal stability. Blesi, the process of spin valve is compatible witts.| Characters mentioned above n
this spin valve be capable of application for iméegd magnetic sensors.
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Novel accelerometer using ring oscillator as sensitive unit

ZHANG Zhaohua,YUE Ruifeng, LIU Litian

J Tsinghua Univ (Sci & Tech1(1) 2004

A novel digital accelerometer using Ring Oscillatmd mixer is presented. The sensitive unit of #gcelerometer is MOS ri
oscillators located on silicon beams. Mixer is ussdnterior signal processor inorder to improve ¢lutput signal characteristic. Wit
digital frequency output signal, the acceleromdtas many perfect characteristics such as high isin$$.91 kHz/g, low temperatu
coefficient and simple fabrication process. Thegfiency characteristic of MOS ring oscillator ansl riglationship with acceleration
descriped. The MOS ring ocsillator circuits, mixa@rcuits and physical structures of this accelenemare designed. The device !
fabricated by standard IC process mixed with MEM&pss. The accelerometer will have many applinatio the future.

M O SER iR S0 ik FE A% 1B 35

skIRAE, InhldE, XK.
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B A SCHR T Al R R X B I P A s, SR MAE R L IMOSHR IR ¥ 24 A RUR T E, BIAN RO A8 Ak R
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A novel digital accelerometer using MOSring oscillator s

Zhang Zhaohua, Yue Ruifeng, Liu Litian

CHINESE JOURNAL OF SEMICONDUCTORSE(12)2004

A novel digital accelerometer using Ring Osciltat¢RO) and mixer is presented. It is differentirpiezoresistive or capaciti
accelerometers that the sensitive unit of this hageelerometer is MOS ring oscillators locatedsditon beams. There are two differ
ring oscillators in this accelerometer. The outpghal was achieved by subtracting the syntonigueacy of one ring oscillator from that
another. The subtraction was realized by a mixesitkd on the bulk silicon. The accelerometer hasymparfect characteristics such as |
senstivity, low temperature coefficient and simfglierication process. The best excellence is thgitadisignal can be achieved directly fr
the ouput signal of the RO accelerometer. The faqu character of MOS ring oscillator and its tielaship with acceleration &
descriped. The circuits, physical structures ati¢ation processes of RO accelerometer are dasigriee sensitivity of fabricated dev
is 6.91 kHz/g.

LRSS AE K155 A B B o 3R 4R X s ) % B8

skIRAE, Fhmld, XEUR.

25 1F. 2003F 55 264 55 41

B AR T R R R R BT AL S, R RE 22 E RIMOSER T3 % B3 A U T, AN T 10 AR AL R T
1 5 B i A A S T A TR A S SR M. %A% I B ME R R . RO . U R B L R R T
SRR . ASSCOMHT T IR BRI, DL BAR B O IR R R S5 R, T IF B0 T TR )AL RS 3R TR % A
L RS L BRI LR RIE T, JEEIE T REN, R U 1,52 kHz/kPa

A ring oscillator pressure sensor using mixer
Zhang Zhaohua, Yue Ruifeng, Liu Litian
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A novel digital pressure sensor using Ring Odcita (RO) and mixer is presented. The sensitive afrthis pressure sensor is M
ring oscillators located on silicon films. There &awo different ring oscillators in this accelerdserewith the same electrical parameters.
output signal was achieved by subtracting the syotfsequency of one ring oscillator from that ofogher. The subtraction was realizec
a mixer located on the bulk silicon. The frequenbgracter of MOS ring oscillator and its relatiapshith acceleration are descriped.
circuits, physical structures and fabrication pssgs of RO accelerometer are designed. The sdéysitivabricated device is 1.52 kHz/K|

BRI YR B S 15 %38

TRIRAE, g, XIER.

INARNR 2R, 2445, 4 (1)) , pp: 210-211 2003F8H

Bl TR UL S M BTG, ASCHR T OB AR T IR AR, B R AERE R 1 IMOSHR TR % 2% 15 b sk
F, SRATRSBAE N A N S A PRI TT, SEBLSRTEIR & S MM AT . % B M B R S, AR, R
P L RS DL IR T B S . BRI R WU 152 kHz/kPa

TG
i

A ring oscillator pressure sensor using mixer

Zhang Zhaohua Yue Ruifeng Liu Litian

ELECTRONIC INSTRUMENTATION CUSTOMER4(4), 2003

A novel digital pressure sensor using Ring Odcita (RO) and mixer is presented. The sensitive afrthis pressure sensor is M
ring oscillators located on silicon films. There &wo different ring oscillators in this accelerderewith the same electrical parameters.
output signal was achieved by subtracting the syotfsequency of one ring oscillator from that ofosher. The subtraction was realizec
a mixer located on the bulk silicon. The sensiiwaf fabricated device is 1.52 kHz/kPa.

M OSH JE ik 5 28 7E A% B 28 H B N

skIRAE, InhldE, XK.

)\ 4 E BUS T F 5L RS ARSI (STCO0Y , Jbxt, 2003FE11).

B A SCER Y T FB B I B AL SRR, B SR E R MO SHR IR 3 284 A U T 1F, I RS AE 9 H 945 5 4
BTG, AR AR . RS R IS R U LR IE T SR AR . ASSCOT T IR B IR, LUK
PR EAR  as s PR R R R (52 R, AT IV T sk B A% TS 1) L i S B K, e 4t T R I 45 R

The application of MOSring oscillator in sensors

ZHANG Zhaohua,YUE Ruifeng, LIU Litian

A novel digital accelerometer using Ring Osciltatmd mixer is presented. The sensitive unit of #iicelerometer is MOS ri
oscillators located on silicon beams. Mixer is ussdinterior signal processor inorder to improve ¢lutput signal characteristic. Wit
digital frequency output signal, the acceleromé@s many perfect characteristics such as highisgpnstow temperature coefficient a
simple fabrication process. The frequency charatierof MOS ring oscillator and its relationshidthv acceleration are descriped. °
MOS ring ocsillator circuits, mixer circuits andysical structures of this accelerometer are desighike device was fabricated by stan
IC process mixed with MEMS process.

P TR e R 0 PRI 1 0 2 FLRE SRR ) o 2%

PRABES, XJEESC, XK, 2k

7N i E RO GR &Y

B AR AT TR T 8 vt EL BFG F20 J2 0T i vt ek S A P i PO 1 RE R AT TR R S R 2 LR AT R R RE AN O M R A
AR ARG . A SOWNHRUREAS I IEFEIE 22 FLAE S K B #2047 T o 8 PR A8 A S I P R AN TR I H R IR 5 . WL
BTN WL IR T RAR o 22 LR RS . FLBRE S5 M A RO T 2 AL AR R AL 19 21 2 ALk KBS 72um. P T
EZIRE N N S U SEF I 2778

Formation of Selective Thick Porous Silicon Layersfor Insulating Si Substrate

CHEN Zhong-min, LIU Ze-wen, LIU Li-tian, LI Zhi-jia

Institute of Microelectronics, Tsinghua Universiiyg0084, China

Using thick layers of Porous SilicolPS) as insulating layer can greatly decrease the higuency loss of Si substrate. In
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paper Porous Silicon formation on N+ substrateegearched. Porous silicon layers of different théds and porosities are obtai
using anodization method via controlling the hytirofic acid concentration, current density and timi@acks of Porous Silicon ¢
effectively diminished. The maximal thickness of IBgers is 7@m. Formation rate of PS and morphology are measured

FH 400 T 8 A B A 25 FLAE PR R R 2%

FRAGBERS RIPESC MR RS

SN i EROR AR &Y

ASTORE N+ B A R b 4 JER RS 125 R B 1k 4 22 AL 5 RS A0 TR 26 AT 1 WP ST o o e el 47 1 SH B A A S 1 HIF Y
R PR TR R IS L IS T TS RS T AN () 5 P8 R FLR 1) 22 FLAE S, 3SR P B S B T VR AR B 22 LA SR S0 19 5
(I~ PR A 2 FLAIRE I A K5 R D 60um . e 40 22 LA D A JEG R B ARE N ek RS AR 1 rEL S EA T T WD B R

KEE: ZAE BT A P

Formation of Selective Thick OPS Layersfor Insulating Substrate

Chen Zzhongmin Liu Zewen Liu Litian Li Zhijian

Chinese Journal of Scientific InstrumeR®003

Selective thick layers of oxidized porous silic@PS) formation on N+ substrate is researched. Rosdicon layers of differe
thickness and porosities are obtained using antoizenethod via controlling the hydrofluoric acidrcentration, current density and til
The thick porous silicon layers are oxidized bywva-step oxidation method. The maximal thicknes©®8fS layers is G0n. Research ¢
OPS as a possible insulating material for radigdency integrated circuits application is performed

B TGM RGBS 1 =P e B e R 5

XL AL RA XIHOR %

55— A EE RS A B 2R 20

P TR BRI A JES 1R P o B 25 PO A I S 1) 7 Vi BT 45 A Ta/NiFe/CoFe/Cu/CoFe/IrMn/TAIrMn THAT L ) Ji 1
Sy BIRIEST T B PR, BRI AR A B (0 5 k. e id 5RO Es RN TS AR Ak 5, Al e R F i E B R Gk 3
9.12% vl /) 4 1.04x(103/4)AIm. I8k 253 B RIEAE 3 ) 98 /N33%, 1k FLBH 26 JL-F- AN 32 52 i . K H CoFe/Cu/CoFe SAH; )
{822 #4%) \180x(103/4) A/m_I- T 31 600x (103/4)A/m A A o 3K Rl A 10 B HE & T B T 32 B 5t GMRAL 4% .

Investigation of high performance spin valve for GMR sensors

Liu Huarui, Ren Tianling, Liu Litian, Ku Wanjun

Chinese Journal of Scientific Instrume¥igl.24, No.4, 2003

IrMn top spin valves, with a structure of Ta/Ni€eFe/Cu/CoFe/lrMn/Ta, were deposited on glass diabrs substrate by hic
vacuum DC magnetron sputtering. The spin valve®tmWR of 9.12% and a coercivity of 1.04x(103A/m after the optimizing of tt
structure parameters and the fabrication conditidhe exchange bias field was enhanced from 18@4iPA/m to about 600x%(103/9)
A/m utilizing SAF structure (CoFe/Cu/CoFe). The gty was reduced 33% using a 2 minutes RIE psecwhich had a negligible effi
on the MR.

SOI 45 HPEISIGeld B IR A A B S AR BV R

Hwh R BRER BEOfE

SRR 2 4(3)200 & 3)]p312-317

{67747 N 45 SiGe T 1 SOl MOSFETA: K i, UM A Aok JU8 AH 345 44 Bl 7 37 1 F R 45 5 46 4% (SiGe SOI BMHMIT) ¢k
SIVACORAF I 48 1 BB IERE b, XX A0 45 M1 P ASAIE A TAR I FRAE T AT, SRS T80 R, SRR (MT 0.7
V)T, Aot M (VR T A A b, 5 e L i i RSP AR 7 )Rk, HE S RS W -V R D R R
[R5 45 S 5 B AL 45 AR — 3K

Device Model for SOI P-Type Bipolar-MOSHybrid Mode Transistorswith Strained SiGe Layer

Xia Kejun, Li Shurong, Chen Peiyi, Qian Peixin

Chinese Journal of Semiconducta2d(3), 2003, p312-317

Based on the structure of SOl MOSFET with a bustdined SiGe layer, a novel bipolar MOS hybriddedransistor (SiGe S
BMHMT) is generated by connecting the gate to ilsstrate. A mathematic model for such a transistqr type is presented grounding
the numerical device sumulation carried out by g¢bftware SIVACO. It is demonstrated that the swistelectrode can be regarded
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gate under the condition of low voltage supply {&0. The equation of its ¥ characteristics is then deduced according taribehoc
of charge increment. The calculated results ofehisation are consistent with the ones from theerigal device simulation.

Si GelgiE SOI CMOSHI B KA

W, Lol BREE, BOR

[l 44 B T 2E T 9T S5 3ERE, Vol. 2 3, No. 2, p214-218(2 0 03)

7t SOI(Silicon on Insulato®f # fit i I HiE K — )2 Si Gefr 4, KHZKAL SOICMOST. 2 i1 i H A Si Gelyig ) SOl
CMOSHRLHES . Z AN A SOl CMOSHE L, 1 HIKY SiGeh & FTEB R ERm T Sh&R TrTER, B
DABE i T VB 0 B AR Eh e Sy . ANt TRk SOI MOSFERIKH Si Gedil, #tlid T 1A SOIPMOSFETEH Si Ge
VTG AT R MR R A K Si GEZ MR, R =4 T BRI S TaREm g, JFUU S S 0T T 80l Bl ik
i,
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