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Abstract: Since inkjet printing is being employed in production lines of electronics and display industries, the tack time
for inspection of jetting failure has become very important because the throughput of the inkjet printing system can be
extended to the maximum limit by adopting a shorter jetting inspection time. The most popular method for inspecting
jetting failure involves the use of a linear stage, a high magnification lens, and a charge coupled devicecamera.
However, this conventional approach requires approximately 60 s to complete the jetting inspection and might not be
suitable for a high-speed reciprocating jetting inspection in endurance tests due to the unwanted mechanical vibration.
In this study, a novel concept of an inkjet monitoring module is introduced, which has an overall inspection time of 18 s.
For the shorter tack time of jetting inspection, the parameters affecting the tack time are discussed in this paper.
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Fig. 3 High speed inkjet monitoring module with
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Fig. 4 Assembly jig for the alignment of CCD camera, lens,
fixed and rotating mirrors, jointly developed by

KIMM and Future Science (South Korea)
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Fig. 7 Monitoring results with different magnification,
(a) high magnification and (b) low magnification

Fig. 8 Influence of the LED pulse duration on the
acquired image sharpness, (a) short LED pulse
duration and (b) long LED pulse duration
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Table 1 Measured time taken for each motion sequence
of the prototype of a high speed inkjet
monitoring module

sequence description time | accumulated
q P (ms) time (ms)
. focus lens
motor motion . . 28 281
rotating mirror
. L acquisition
1* image acquisition . 84 365
processing
set LED delay time 15 380
1" measurement 16 396
. . acquisition
2™ image acquisition . 94 490
processing
motor motion to the rotating mirror 31 521
next position focus lens
LED control 31 552
2™ measurement 16 568
straightness calculation ~0 568
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Table 2 Lens specifications

magnification FOV (mm) DOF (mm)

(mm)

lowest highest x0.58 x7.00 x0.58 | x7.00

165 x0.58 x7.00 10.34 0.86 11.93 0.4

25

=$=132mm
=99 mm

number of focusing

466 mm

41 51

61

nozzle number

. 9 The number of focus adjustments while the
rotating mirror scans droplets, depending on the
distance from the rotating mirror to the center
nozzle, d
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Fig. 10 Conversion of analogue image to digitized image,

(a) before digitization and (b) after digitization

Fig. 11 Industrial inkjet printing system, equipped with
the developed high speed inkjet monitoring

module
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Fig. 12 Wafer production loss per annum along with
inspection time to detect jetting failure
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