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Tóm t t

Trong nghiên c u này, chúng tôi kh ng d ng c a b kích ho t t nh ti
ki u xi lanh v u khi n ph n h i v trí có và không s d ng tham s u khi n Kp. Thanh 

t v c d ch chuy ng vào pít tông có th ng ch t l ng v i th tích r t nh
(pL). K t qu cho th y, th tích ch t l y ra u xi lanh t l thu n v d ch chuy n c a thanh 

ng h u khi n có tham s Kp thì m tuy n tính c a th tích ch t l y 
ra t p c a pít tông. K t qu ng t i các 

ng d ng hi u qu c t b kích ho t trong các h n t (MEMS).

T khóa: ECLIA, b kích ho t t nh ti u khi n ph n h i v n t .

Abstract

In this study, we investigate a microsyringe pump application of a linear actuator using a position feedback 
control with and without a tuning gain KP. The slider pushes the microsyringe directly in step motion with 
nanometer resolution that repels a very small volume of liquid (pL). Experimental results show that the liquid 

repeled liquid volume was better linear when using 
the feedback control with the the tuning gain KP compared to that without KP; it was due to no overshoot and 
no ossilation of the slider/piston. These results intent to a significant implementation in MEMS of the linear 
actuator.

Keywords: ECLIA, linear actuator, position feedback control, MEMS

*

a

*



T p chí Khoa h c và Công ngh 116 (2017) 020-025

d

L W H l we ws h 

a b c d



T p chí Khoa h c và Công ngh 116 (2017) 020-025

3.1. 

1

a

a

b

1

1

a
b

3.2. ng



T p chí Khoa h c và Công ngh 116 (2017) 020-025

Vr

Err Vr

Vd

U(t)

KP

KP

KP

KP

KP



T p chí Khoa h c và Công ngh 116 (2017) 020-025



T p chí Khoa h c và Công ngh 116 (2017) 020-025

Kp
V d

[1]. M. A. Unger et al (2000), Monolithic Microfabricated 
Valves and Pumps by Multilayer Soft Lithography, 
Science, Vol. 288, pp. 113 116.

[2]. J. W. Munyan et al (2003), Electrically Actuated, 
Pressure-driven Microfluidic Pumps, Lab Chip, Vol. 
3, pp. 217 220.

[3]. L. J. Jin et al (2003), A Microchip-based Proteolytic 
Digestion System Driven by Electroosmotic 
Pumping, Lab Chip, Vol. 3, pp. 11 18.

[4]. A. Brask et al (2006), AC Electroosmotic Pump With 
Bubble-free Palladium Electrodes and Rectifying 
Polymer Membrane Valves, Lab Chip, Vol. 6, pp. 
280 288

[5]. M. Koch et al (1996), A Novel Micropump Design 
With Thick-film Piezoelectric Actuation, Meas. Sci. 
Technol., Vol. 8, pp. 49 57.

[6]. S. Kar et al (1998), Piezoelectric mechanical pump 
with nanoliter per minute pulse-free flow delivery for 
pressure pumping in micro-channels, Analyst, Vol.
123, pp. 1435 1441.

[7]. J. Atencia and D. J. Beebe (2004), Magnetically-
driven biomimetic micro pumping using vortices,
Lab Chip, Vol. 4, pp. 598 602.

[8]. A. Hatch, et al (2001), A Ferrofluidic Magnetic 
Micropump, J. Microelectromech. Syst., Vol. 10, pp. 
215 221.

[9]. Konishi S, Ohno K and Munechika M (2002), Parallel 
linear actuator system with high accuracy and large 
stroke. Sens. Actuators Phys. 97 98:610 9.

[10]. Konishi S et al (2005), Batch-fabricated high dense 
multi sliders for WDM spectral attenuation,  Proc. of 

-9 
June 2005) Vol. 2 pp. 1242 5.

[11]. Yokokawa R et al (2006), On-chip syringe pumps for 
picoliter-scale liquid manipulation, Lab Chip, Vol. 6, 
pp. 1062 6. 

[12]. T A Nguyen and S Konishi (2014), Characterization 
of sliders for efficient force generation of 
electrostatically controlled linear actuator, J. 
Micromechanics Microengineering, Vol. 24, No. 5.

[13]. T A Nguyen and S Konishi (2014), Position feedback 
control for electrostatically controlled linear actuator, 
Microsystem Technologies, Vol, 22, Issue 1, pp. 171-
179.


