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RDE1

√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§ (MEMS)

À≈—°°“√/§«“¡‡ªìπ¡“
√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§ À√◊Õ Micro-Electro-

Mechanical System (MEMS) ‡ªìπÕÿª°√≥å¢π“¥‡≈Á°

(√–¥—∫‰¡‚§√¡‘‡µÕ√å À√◊Õ 1 „π≈â“π¢Õß‡¡µ√) ∑’Ëª√–°Õ∫

¥â«¬ à«π‰øøÑ“¢—∫‡§≈◊ËÕπ·≈–°≈‰°∑’Ë “¡“√∂‡§≈◊ËÕπ∑’Ë ‰¥â·≈–

 √â“ß¢÷Èπ‚¥¬„™â‡∑§‚π‚≈¬’°“√º≈‘µ«ß®√√«¡ (Integrated

Circuit Technology) ‡™àπ‡¥’¬«°—π°—∫°“√º≈‘µ«ß®√

Õ‘‡≈Á°∑√Õπ‘° å √–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§‡ªìπ‡∑§‚π‚≈¬’

 ¡—¬„À¡à∑’Ë‡µ‘∫‚µÕ¬à“ß Ÿß·≈–µàÕ‡π◊ËÕß„πªí®®ÿ∫—π ‚¥¬∂Ÿ°

π”‰ª„™â„πÕÿµ “À°√√¡‡§√◊ËÕß¡◊Õ Sensors ·≈– Actuators

™π‘¥µà“ßÊ ‡æ◊ËÕ«—¥ Õÿ≥À¿Ÿ¡‘, §«“¡¥—π, §«“¡‡√àß œ≈œ

°“√π”‰ª„™âª√–‚¬™πå „π “¢“µà“ßÊ Õ“∑‘‡™àπ ‡∑§‚π‚≈¬’

¬“π¬πµå, ‡∑§‚π‚≈¬’°“√·æ∑¬å·≈–™’«¿“æ, °“√ ◊ËÕ “√

‚∑√§¡π“§¡, ‡§√◊ËÕß¡◊Õ«—¥∑“ßÕÿµ “À°√√¡ œ≈œ

Micro-Electro-Mechanical Systems or MEMS are

integrated micro devices or systems consisted of electrical

and mechanical components. They are fabricated using

integrated circuit (IC) batch processing techniques and

can range in size from a few to hundreds of micrometers.

These devices can sense, control and actuate on the

micro scale with very high accuracy and sensibility.

Applications of MEMS devices vary in many fields from

automotive transducers, biomedical technologies,

telecommunication systems, robotics, aerospace,

micro-optics, industrial sensors and actuators.

¡¥∂◊Õ‡°’¬√å¢π“¥®‘Î«∑’Ë √â“ß¢÷Èπ
‚¥¬‡∑§‚π‚≈¬’ Micromachining

¡Õ‡µÕ√å¢π“¥®‘Î« (200 ‰¡§√Õπ) „™âÀ≈—°°“√
¢—∫‡§√◊ËÕπ‚¥¬ª√–®ÿ‰øøÑ“ ∂‘µ¬å (Electro-

static)

Õ“‡√¬å°√–®°¢π“¥®‘Î«∑’ËÕÕ°·∫∫‚¥¬π—°«‘®—¬‰∑¬·≈– √â“ß¢÷Èπ‡æ◊ËÕ„™â „πß“π

Adaptive Optics À√◊Õ Free-Space Optical Communication

Õ“‡√¬å°√–®°¢π“¥®‘Î« ”À√—∫ Optical Switch Component „™â„πß“π‡∑§‚π‚≈¬’
 ◊ËÕ “√∑“ß· ß (Optical Communication and Network)

„πªí®®ÿ∫—π‡∑§‚π‚≈¬’√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§π’È ‰¥â

√—∫§«“¡ π„®·≈–°â“«≈È”‰ªÕ¬à“ß¡“°∑—Ë«‚≈°Õ—π‡π◊ËÕß

¡“®“°§«“¡µâÕß°“√Õÿª°√≥å∑’Ë¡’¢π“¥‡≈Á°,

 ¡√∂π– Ÿß ·≈–√“§“∂Ÿ°„πÀ≈“¬Ê Õÿµ “À°√√¡ º≈

æ«ß®“°‡∑§‚π‚≈¬’

°“√º≈‘µ«ß®√√«¡∑’Ëæ—≤π“·≈–‡µ‘∫‚µÕ¬à“ßµàÕ‡π◊ËÕßµ—Ëß

·µà™à«ßªï §.». 1970 ∑”„Àâ°“√ √â“ßÕÿª°√≥å∑“ß°≈∑’Ë

¡’¢π“¥‡≈Á°„π√–¥—∫∑’Ë “¡“√∂∫√√®ÿÕ¬Ÿà„π™‘ª¡“µ√∞“π

(Microchip) ‡ªìπ‰ª‰¥â„πªí®®ÿ∫—π °“√ √â“ß

Õÿª°√≥å ‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§Õ“»—¬‡∑§π‘§°“√ª≈Ÿ°

 “√, °“√°—¥°”®—¥, ·≈–°“√ √â“ß√Ÿª·∫∫

‚¥¬°“√„™â‡∑§π‘§‚ø‚µ≈‘‚∑√°√“øïò

„πªí®®ÿ∫—π√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§‰¡à‡ªìπ‡æ’¬ß·§à°“√

∑¥≈Õß«‘®—¬‡∑à“π—Èπ·µàπ”¡“„™â„π°“√º≈‘µÕÿª°√≥å‡™‘ßæ“≥‘™¬å

¡“°¡“¬À≈“¬µ—«Õ¬à“ß ‡™àπ „πÕÿµ “À°√√¡¬“π¬πµå ¡’

Õÿª°√≥å«—¥§à“§«“¡‡√àß „™â„π√∂¬πµå∑ÿ°§—π‡æ◊ËÕ§«∫§ÿ¡°“√

ª≈àÕ¬∂ÿß≈¡π‘√¿—¬, Õÿª°√≥å«—¥§«“¡¥—π „™â„π‡§√◊ËÕß¬πµå·≈–

¬“ß≈âÕ√∂¬πµå
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√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§ (MEMS)

„π√–∫∫ ◊ËÕ “√∑“ß· ß ¡’Õÿª°√≥å «‘∑™å™‘Ëß‡™‘ß· ß

(Optical Switch), Õÿª°√≥å‡æ‘Ë¡·≈–°”®—¥ —≠≠“≥

· ß (Optical Add/Drop Multiplexer), Õÿª°√≥å

‡™◊ËÕ¡µàÕ«ß®√· ß (Optical Cross-Connect),

Õÿª°√≥åª√—∫·≈–≈¥∑Õπ°”≈—ß¢Õß· ß (Variable Op-

tical Attenuator) œ≈œ

Õÿª°√≥å‡™◊ËÕ¡µàÕ«ß®√· ß ·≈– Õÿª°√≥å «‘∑™å™‘Ëß‡™‘ß· ß ‚¥¬„™â

‡∑§‚π‚≈¬’√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§ (MEMS-based Optical
Cross-Connect and Optical Switch) ‚¥¬ Lucent

Technologies

„π∑“ß°“√·æ∑¬å·≈– “∏“√≥ ÿ¢ ¡’Õÿª°√≥å«—¥§«“¡¥—π‡≈◊Õ¥,

Õÿª°√≥å°“√«‘‡§√“–Àå “√·≈–DNA œ≈œ

„πÕÿµ “À°√√¡‚√ßß“π ¡’Õÿª°√≥å«—¥°“√‰À≈, Õÿª°√≥å«—¥

Õÿ≥À¿Ÿ¡‘, Õÿª°√≥å«—¥§«“¡™◊Èπ, Õÿª°√≥å«—¥™π‘¥¢Õß·°Á  œ≈œ

Õÿª°√≥å«—¥§«“¡¥—π¢Õß‰À≈·≈–Õÿª°√≥å«—¥§«“¡™◊Èπ‡™‘ßæ“≥‘™¬å‚¥¬
„™â‡∑§‚π‚≈¬’√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§

Õπ“§µ¢Õß‡∑§‚π‚≈¬’√–∫∫‰øøÑ“

‡§√◊ËÕß°≈®ÿ≈¿“§
°“√æ—≤π“‡∑§‚π‚≈¬’√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§¬—ß§ß‰¥â√—∫

§«“¡ π„®Õ¬à“ß Ÿß·≈–µàÕ‡π◊ËÕß §“¥«à“„πªï §.». 2004

‡∑§‚π‚≈¬’√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§®–¡’¡Ÿ≈§à“∑“ß‡»√…∞°‘®

 Ÿß∂÷ß 7 æ—π≈â“π‡À√’¬≠¥Õ≈≈“√å À√—∞œ ‚¥¬∑’Ë à«π·∫àß∑“ß°“√

µ≈“¥¢ÕßÕÿª°√≥å√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§ Ÿß ÿ¥‡ªìπÕÿª°√≥å

∑“ß¥â“π‡∑§‚π‚≈¬’ “√ π‡∑» √Õß≈ß¡“‡ªìπÕÿª°√≥åµ√«®«—¥

∑“ßÕÿµ “À°√√¡·≈–¬“π¬πµåµà“ßÊ

¡Ÿ≈§à“∑“ß‡»√…∞°‘®¢Õß√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§‡æ‘Ë¡¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß ·≈–
 à«π¡“°‡ªìπÕÿª°√≥å¥â“π‡∑§‚π‚≈¬’ “√ π‡∑» ‡™àπ Õÿª°√≥å‚∑√§¡π“§¡

∑“ß· ß·≈–™‘Èπ à«πÕÿª°√≥å§Õ¡æ‘«‡µÕ√å

ß“π«‘®—¬·≈–æ—≤π“‡∑§‚π‚≈¬’√–∫∫‰øøÑ“

‡§√◊ËÕß°≈®ÿ≈¿“§„πÀπà«¬ß“π NECTEC
� °“√«‘®—¬¢∫«π°“√ √â“ß·≈–«— ¥ÿ∑’Ë„™â„π√–∫∫‰øøÑ“‡§√◊ËÕß°≈

®ÿ≈¿“§

� Õÿª°√≥å «‘µ™‘Ëß‡™‘ß· ß„™â„π°“√ ◊ËÕ “√∑“ß· ß

� Õÿª°√≥å‡™◊ËÕ¡‚¬ß∑“ß‡¥‘π· ß

� Actuator ¢π“¥®‘Î« ”À√—∫ß“πæ—≤π“Àÿàπ¬πµå

� Õ“‡√¬å°√–®°¢π“¥®‘Î« ”À√—∫°“√ ◊ËÕ “√ºà“πÕ“°“»·∫∫„™â· ß

� °“√§«∫§ÿ¡‡ ∂’¬√¿“æ¢ÕßÕÿª°√≥å√–∫∫‰øøÑ“‡§√◊ËÕß°≈®ÿ≈¿“§

Ongoing MEMS Researches in

NECTEC:
� Microfabrication of MEMS

� MEMS-based Optical Switches

� MEMS-Based Optical Cross-Connect

� Microactuators for Robotics

� Micromirror Array for Free-Space Communication

� Stability Control of MEMS devices


