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% 4. transport efficiency for NaCl 50 nm (66%)
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13 5. transport efficiency for NaCl 60 nm (57%)

8.00E-013

7.00E-013

6.00E-013

5.00E-013

4.00E-013 4

Current(A)

3.00E-013
2.00E-013 o

1.00E-013
aad Ve aaaashhsassnssssnsasanaant
asssssdalas

0.00E+000 T T T T T ¥ T T T
20 40 60 80 100 120 140 160 180

Time(sec)

AMAAAAAAAAAAAAAAAALAMAAAMRA

1% 6. transport efficiency for NaCl 70 nm (55%)

8.00E-013 -
7.00E-013 | PBMS
6.00E-013 |
5.00E-013 -

4.00E-013 "

Current(A)

3.00E-013 4 e
2.00E-013 4 - !

1.00E-013 o |

AAAAAMAMMALALLAAMAMLLLAMALRALASRRGY, L Lo

lassssssssssssssssasssashs

0.00E+000 T T r T T T T T T
20 40 60 80 100 120 140 160 180

Time(sec)

139 7. transport efficiency for NaCl 80 nm (52%)
iii) YRREESG A
21(1), ()~(7)ell YepH v} o] QA& deflection

A7) ARk k=76l A3t ghrolrt, whbA] NaCl
ez}=7 o) ulE o]&A9l deflection AL 73 83} 7)

o

= 720-5-8+3]#] 16(6), 2007

1200+

1000

800+

600

Deflection Voltage(V)

Particle Diameter(nm)

1% 8. theoretical deflection curve

hsahlaIIl&Ilh;\‘ﬂ?h#Jl

Parizie Gamase (nm)

I3 9. measurement results for NaCl 50 nm

SETH M % e S i A% M0 2

Farticle dlamases (b}

6% @ % il s o s M0 o &

Faiein dinmesat (ron)

1% 11. measurement results for NaCl 100 nm

T T
100 150 200

471



B R S P

_4

B AT QAREE S48 Sla) ALre 1
ol Labviews o838 JAIA7|EE 23S /st
ot 18 9~11= DMAE &3l NaCl 50, 75, 100 nm=
HIA7]3L o] & PBMSOllA S43 Axks vhepdivk(s}
ARIA7] W FEE, 90 JAPAF 8 deflection HSH).
9 22z A 712717k Hei7 H= 215 0] deflection %
Solm, o]= 71§ 89] o] 22l gkt & AX|FhS &1t

H
T AT

3

(o3

AT Al AR Qxje] LEES AR
9= 9= PBMSS] 7t} ool thé} calibration
+=313lth. WA, PBMSS] 259z e} dlo]E
v YAA7 |33zl g o] 2491 Aol tis) 7]
%5191 31, calibrationg 913 DMAA NaCl Y4A& 7]
2 YAA PBMSeIA o] S84 3e) Bl a8
=4 A3} oF 50~60%%.2™, 50~100 nm Heol s =

REE A 2S5 Folr), 85 8-S A
7] 938l deflectorol] X YA F o thal A3l %]

RIS A1) 9

S

9} PBMS W] Faraday detector] %1
g AAAe] ot B3 pm 9919 2 dAS5AS
Y= 1 BE o)9 =L Deflection AYo] &+
571wl ol uhE A71# el ek neklyrh
I @ 3ar ISPM(In—Situ Particle Monitor) 2 d7A15}e] 4]
22 5 9lrh 2 =S F8) /s PBMSE HEeA] 3
I} 2 ;q?a}b oA TAehs @it thehk AAIRE
545 7Fsolne TARUHY JHZ F28] &8 7hs
5

|

472

1971 - Qe

el 2

B w=Ro Az} AlstEd B A LA o3 423
oS 9Elr| o mA] Au ARl T8-S Z (F) of|o]HA]

Elol] A=Y

Hadd

[1] John F. O'Hanlon, J. Vac. Sci. Technol. A, 7(3),
2500~2503 (1989).
[2] &9, Uiz, 2181, oA F, &4
Z2-58+38] %], 15(4), 421-426 (2006).
[8] &9, A&d, sl I=xastaA, 14(3),
110-114 (2005).

[4] International Technology Roadmap for
Semiconductors (ITRS), (2005).

[5] Liu, P., et al., J. Aerosol. Sci. Technol.,
22(3), 293-313, (1995)

[6] Liu, P., et al., J. Aerosol. Sci. Technol.,
22(3), 314-324, (1995)

[7] Ziemann, P. J., et al., J. Aerosol. Sci., 26(5),
745-756, (1995)

[8] Nijhawan, S., P. H. McMurry, S. A. Cambell, J
Vac. Sci. Technol. A, 18(5), 2198-2206, (2000)

[9] Friedlander, S. K., Smoke, dust, and haze -
Fundamentals of aerosol behavior, 2nd ed. ( Wiley
Press, New York, 2000), xvii. 317.

[10] Nijhawan, S., Mechanical Engineering in University
of Minnesota, (1999)

, A B

Journal of the Korean Vacuum Society 16(6), 2007



< Research Paper> Journal of the Korean Vacuum Society Vol. 16 No. 6, November 2007, pp.468~473

Study on the real-time measurement equipment for nanoparticle in
low-pressure processes
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In this paper, we discussed about the development of the PBMS(Particle Beam Mass
Spectrometer) that can measure the nanoparticles on real-time in low-pressure processes.
To calibrate this equipment, a DMA(Differential Mobility Analyzer) was used to generate
NaCl particles which are charged to +1. Total aerosols flow rate was 1 Ipm and 0.086 Ipm
of that was introduced into the PBMS through the pressure-reducing critical orifice. Transport
efficiency through PBMS was 50~60 % compared to particle current for DMA and PBMS
according to the particle size. Results of mesurements are in good agreement with size
distributions obtained by DMA.

Keywords : low-pressure precess, nanoparticle, real-time, measurement equipment, Particle
Beam Mass Spectrometer
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