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In this paper, the nano-grating was measured by Scanning Probe Microscopy (SPM) system using digital
Proportion, Integration and Derivative (PID) control. Through this measurement, we could confirm the
improvement of the vertical resolution compared with analog Proportion and Integration (PI) control method.

Scanning Probe Microscopy (SPM)ellA probe®t A& Abo]o] AglE Aofshs WozE
tuning forkE ©]€& shear force controlo] @o] »olt}Y 187 feedback control HHo 2 E
old 27 3|22 0]L3 Proportion and Integration (PI) controlo] dwka oz #olt}? gx vt
obdR2 ] 3|Z=E o]&3t PI controle over shot d7Fo] WAsHA] ¢+ FHAsld feedback 3=
E FAske Aol dA7F dot nano A7 AAES SAsH7el o eol vk wEpA 2 AT
o]+ DAQ boardE ©] &3 digital Proportion, Integration and Derivative (PID) control ¥
S o] g3t SPM A|AHEIS %349 nano-gratings =7438t9 1 obdZ1 PI control WAl o7 =
st Al vasto] over shot @7del §lojdS FQstgity. S4ol AMHEE AlEe Cr #Elo]
100nm¢% 437 wx }"E— Zte= 2 AT o] 9l¥ Ronchi Ruling Gratinge]th. -3 tJx4¥ PID

ul

control ¥4 Fx%E 79 13 Zt}h Tuning forkeld] £38x+E A3 E Lock-In AmplifierS
o] §-3}o] Zﬁ%a}a@, LabVIEWZ AA % PID feedback A A®S #AA PZTZ A3E HAdsdl=
TZolt},

Reference ——, @ En_m_% Integration DAC }—» . PZT
< Controller
+

ADC f

Tuning-fork
With probe

Lock-In Amplifier

1% 1. DAQ boardE ©]&3% digital PID control W49 F+2%&

old 21 PI control ¥2lS A £3l nano-grating® &4 A¥d= 19 29 2t 19 2()=
50um x 50 um? ¥9& FA3 3Ad F4 dHyold, 1% 2(b)& line profile AZo|t}, 181

185



2008 (2008. 7. 10~11)

YA e PID control A& A&3 nano-grating® =4 Ay I¥ 3% 2o ¥ 3@
50um x 50 um® ¥9E& FAS 3 F4 Aolv, 19 3(b)= line profile Aifolt}, 574
Azt A ol 4= 9l%o] tAE PID control W& AFE8S 1w over shot Aol glojxitt
w3k 303 W =4 Ay old 21 PI control WA A WEE 9= H 8nm o|gloH, ¢
A9 PID control W4 & A48 S A99 44 W& Q3= H 2nm ©| 3T

T

A
L
B

Height (nm)

NSV R
\
o 5 10 15 mx::n):o 36 40 45 50
(a) (b)
a9 2. (a) o271 PI control WAlS A L3 SPM A AE9 339 =4 A3} (b) line profile &3

A3

.| TT] 'ﬂT
I

| L
0 5 10 15 22 25 30 35 40 45 50
X (um)

(a) (b)

1% 3. (a) YA PID control ¥24l& A83 SPMY A A 339 =4 A3} (b) line profile

Height (nm)
g

|y
o
i)
)

A oE 7)o dutAdo® AMEEHW oldE7 Pl control ¥4 thale]l DAQ boardE
O]%-@‘_]_— YAd PID control W22 SPM AlAHS %3] nano- gratlng—% ZAgEo 7N 2
o B4 Aask

o
z
9‘_:’

M

o

ofr

A1 AA AZ AFAEPIMC) S A

Reference

1. AL, AUz, AdE, ow¥E, vhAl, o]dd, o]57Z, "NSOM-based characterization method
applicable to optical channel waveguide with a solid-state cladding",IJEEE Photonics Technology Letters,
Vol. 17, No. 4, pp. 846-848 (2005)

2. AYSE, FAAE, LHEE A, o]dd, o|54, "Hybrid control method of Near-field Scanning
Optlcal Microscope for characterization of optical waveguide devices," Journal of the Korean Physical
Society, A|477H, A963Z, pp. s217~s221 (2005)

186



