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Realization of electric control of laser direct writing
mesh on concave spherical substrate
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Abstract: By using a concentrical configuration, a control arithmetic of adjusting the angular velocity
and a mesh pattern of periodical latitude lines intersecting periodical latitude lines perpendicularly to
ensure the writing spot scanning at different angular velocities in different latitudes and to keep the
linear velocity and exposure dose invariable all the time in the laser direct writing system the invariable
exposure dose laser direct writing mesh on the spherical substrate was realized. The key parameters
such as the periods of gridding, the angular velocity and the arc length of the latitude lines were ana-
lyzed and the control program was designed. Several group experiments of laser direct writing mesh on
the concave spherical substrate made of common glass with $60 mm were done at periods of 450~800
pm and linear velocity of 1~20 mm/s. After development and fixation, the error of gridding periods
measured by micron level reading-microscope is within +3%. Line width measured by AFM is less
than 5 ym. The experiments results indicate that the concentrical configuration and control of steady

light and angular velocity adjusting have ensured the exposure dose invariable, which make laser direct
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writing lines on the spherical substrate have good uniformity, steep and straight side walls parallel to

each other for satisfying the design requirements.
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Fig. 1 Principal of servocontrol system

3.2 XEEFNSHLSW

B2 R MER MO EE AR RE R ER . M
BRI 424 R G R D, WA JE R g, 46
HEE R V. O K MBREERC . O, S 8  5 5 C
SEA I 2 AT AR DGR ) S 4L

. D
N= FRXMCSHI(ZR)J , o
g
-8
0=% - (2)
@i v D P 3)
RXcos[arcsin(ﬁ>—%]

S, :2Rcos[arcsin(%)*%} X

arcsin

D' pog Py
R’sin [arcsm(ZR) R]I W
ig
£

PMAC LA PFM CJfk o 5 5 3 1)) 45 2% 48 4

.. D,
Rcos[arcsm(ﬁ)

Bl 2 MIREEOCESS | KELRERERE
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on concave spherical substrate
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Fig. 3 Program flow char of laser direct writing

mesh on concave spherical substrate
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Tab.1 Period error of mesh on the concave spherical substrate

P JH A (um) 800 800 450 800 550 500
G AL (mm) 60 60 60 60 60 60
2 ¥ B (mm/s) 4 1 20 10 15 10
SR () 812 809 439 815 549 508
MR ZEC%) 1.5 1.13 —2.441.88 0.18 1.6
BB EE (nm) 248 235 295 284 275 240
296 (pm) 3.9 3.7 3.72.9 2.9 4.5

nm
500

Y
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Fig.4 Line width of 4.5 pm and photoresist thick-

ness of 240 nm after development and fixation
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Fig. 5 Line width of 3. 7 pm and photoresist

thickness of 295 nm after development

and fixation
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Fig. 6 Part of mesh on concave spherical substrate
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