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Measurement characteristics analysis and test of 3D laser
scanning confocal microscope
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Abstract: In order to evaluate the measurement performance of laser scanning confocal microscope
(LSCM) accurately, one measurement approach for checking LSCM was presented. Firstly, based on the
imaging principle, the technical characteristics of LSCM, especially the vertical resolution and lateral
resolution were analyzed in theory; then main parameters of the measurement characteristics were
summarized, and the corresponding performance testing menthod were proposed. Such as the amplification
and the lateral optical resolution of the LSCM were tested with the nanometer and sub micronmeter line
spacing grid standard plates; the axial optical resolution and the axial positioning characteristics of the
LSCM were tested with the nanometer height steps; the performances of the sample stage were tested
with the laser interferometer. The experimental results show that this method can meet the current
performance requirements of LSCM.
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Fig.1 Basic principle of the LSCM
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Tab.1 Measurement uncertainty analysis

of objective magnification

Sensitivity Uncertainty component

Source of uncertainty

coefficient ¢; u(x;)/ pm
Standard grid board 1 0.01
Lateral resolution error 1 0.1
Aiming error 1 0.1

Composite uncertainty 0.15

AHE B3 AN BE 29 - U=0.30 pm, k=2,
3.3 S 1E TE AR I R 5 5 Y6 4 9 R

KRG G B A A X il i s o7 AP 1 A 0
K, UL 6, Xl E 6 R G 1 s (B IR 25 254 T 40 BT
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[ 52 Fb ARk, o n] AR HL B R T8 IE , il — 2 12
JE b v P 1) S MR P

z
828

827.6
662.1
496.6 414
331.1
165.5 1280
960
0 640

1280

6 1B e SR TR
Fig.6 LSCM focusing depth measurement with step height

222 Y 1 000 nm 1Y 5 B g BE AR ) R
B AT BE R 5 nm(k=3), F nm g B4 1 BCHE

=2 LSCM HmEMFFHNELE R
Tab.2 Measurement result of LSCM

axial orientation characteristics

Bench height Measurement mean Variation of
/nm value/nm indication/nm
50£(1) 56 +7
500=(5) 492 +10
1 000£(5) 1049 +13
4.500=(10) 4 537 +16
10 000+(15) 10 032 +21
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Tab.3 Performance test of sample platform

Test item Movement direction ~ Measurement value
Repeatability X 0.135
positioning accuracy
/pm ¥ 0.147
Proportionality factor * 1.019
of indicating value ¥ 1.026
X 9.2
Angle pitch/ (")
y 9.6
X 8.7
Angle deflection/( ")
y 8.2
Included angle of x
a 89.4

and y/ (°)
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