Oo0111ag cxema MOMC

IIpumepr! peasnsaruu MOMC ¢ 3-X akCUaAbHBIMU
TUPOCKOIIaMU U aKCEAEPOMETPaAMU Pa3ANYHBIX KOMIIaHUN

BbinoaHua bactpukos Baaanumup,
rp. 414



BBenenue

1 MukpoaaekTpomexaHuveckme cuctembl (MIMC) - a1o
CUCTEMBbI, BKAIOYatoLue B cebsi B3aMMOCBSA3aHHbIE
MEeXaHUYECKUE U IAEKTPUYECKNE KOMMOHEHTDI C
XapaKTepHbiM pa3mepom oT | oo 100 MKkm.
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CtpykTypHada cxema MEMS




Mexanudeckad cocraBadgwoiiagd MEMS

YyBCTBUTEABbHbIN SA€MEHT
ButterflyGyro

MukpoakTyaTop B
MEMS



THUrbl MUKPOCHUCTEM

Deskjet
DeskJet 850C Desket Deskjet  pesignjet
Desklet  gsoc(r20c)  Black 2000 Desklet gy 8250C 2006
ThinkJet DeskJet 1200C 1995 (1997) 1995 1998 970C 1000 CMYK
] 1985 1987 1993 1999 1900 2005
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12 nozzles 50 nozzles 104 nozzles 3 x &4 nozales 300 nozzles 304 nozzles 408 noxzles 512 nozzles 3600 naxzles 10,000 noxzies
9 dpi 5 kHz 8 kHz SkHz (12 kM2) S kH: 12 kHz 24 kM2 12 kM2 48 kMz 36 kHz
180 pl 300 dpi 100 dps 300 dpt 600 dpi 600 dpi 600 dpi 600 dpi 1200 dps 1200 dpi

&5 pl 77pl 30 pl (10 ph) 35 pl Spl 5pl 12pl 2pl 2pl

CoBpeMeHHble cTpyHHble nevaTtatowme roroeku Thinkjet HP
NPEACTaBASIIOT cOboM eLLe BoAaee CAOXKHbIE YCTPOMCTBR,
MOAHOCTbIO MHTErpMpoBaHHble MOHOAUTHble CMOS MEMS
ycTpoMcTBa. DBoAouusa TexHorornu T1) HP nokasana Ha pucyHke.



AkcenepomMmeTp u [ mpockon

AKcenepomeTp namepsaeT AMHEeMHOe YCKOpeHUe
[Mpockon namepser yrnosoe nepemewteHume(pitch, roll v yaw)

AKcenepomeTp U HbOTOH 'Mpockon n Kopuonuc
F=mA F=- mVxQ

zAcceleration

Roll

xAcceIeration

M3MC akcenepomeTp 1 rupockon obveanHeHbl B OTAENbHbIN MOAYNb -
IMU (Inertial Measurement Unit)




STMicroelectronics (ST). MHorooceBsie
aAKCEAEPOMETPHI U TUPOCKOIIBI

MeHblwe WyMoB/Bbiwe NPOU3BOAUTENBHOCTE | Boiwe paspeweHne/npon3BoaAHTENbHOCTD

3x3x09

3x3x09

Cost sensitive

100 pg/VHz

Cost sensitive

LIS3LvO20L
12-bit

YmeHbwenne pasumepa

»'],ow]

44x75x09

LIS244ALH LIS244AL LIS2020L
50 pgy/vHz 220 wy/vHz 8-bit
+2/+60 +20 +2/=89

3x5x09

AHanorosbiit nHTepdenc Lucposoit uitepdeic (1°C/SPI)

Yuenswenue pasmepa



LIS331EB

__________________________________________ INT 2*
NT 10rDY* | Accelerometer
2 =
DIO11* DIO12* - <
) ) DIO8 pin
12C1 SDA
Microcontroller DIO7 pin
I2C1 SCL

* 3T BbIBOAbI BHYTPEHHE COeAMHEHbI

e Bt VN 22 ‘_- ____________________________________
"'—”@.W”’-..'F '
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L3G4200D




ADXL375 ot Analog Devices

Vs Voowo
ADXL375 POWER
I I MANAGEMENT
| i i i ] f
i \ CONTROL
em.egerggemcs ADG = DIGITAL mtEAggum
3-AXIS Y] FILTER LOGIC
SENSOR

32-LEVEL
FIFO

T L1

20

20—

INT1

INT2

SDA/SDISDIO

SDO/ALT
ADDRESS

SCUSCLK



KOMIIAEKChI Y3 TUPOCKOIIA U
aKCeAEpOMETPa

1 Silicon Sensing Systems Ltd 1 uHepuunaAbHbIM Npnbop
DMUO02

one pinpoint®  opon
28:8; CRM100 CMS300
SGHO03 CRG20 CRM200 CMS390

CHATbI C npowasoacTea

| |

VSG 1 VSG 2 VSG 3 VSG 4 VSG5
1585 1995 1998 2006 2010
< Kepamuyeckwit umnuHaap I Mmm’",‘,’g;g“m Kpemuunesoe MOMC=onbuo
VSG 3 — MKOy«THBEHOS I VSG 4 — smrocTHOS I VSG 5 —mweao I

SBoAtouusa rupockonos Silicon Sensing




Mukpocxema MPU-6050
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CIIMCOK AUTEPATYPHI
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http://www.3dnews.ru/600098
http://micro-tech.ru/stati/mems-i-nanofljuidika.html

http://www.olegsenkov.com/downloads/Senkov_paper MEMS-
systems.pdf

http://computer-museum.ru/books/vasenkov/vasenkov_3-5.ht
m

http://aviton.spb.ru/catalog/inercialnye datchiki/articles_inercia
Inye datchik/inercialnye datchiki_article 2

http://www.kit-e.ru/preview/pre 18 4 14 mems_ss_man.php
http://www.ebvnews.ru/technical/stmicroelectronics/5142.html

http://www.st.com/web/en/resource/technical/document/datas
heet/CD00255352.pdf



