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Design of array typed inkjet head for line-printing
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Abstract Although line printing technology is capable of high-speed and large area printing, residual stresses
generated during the manufacturing process can deform the feedhole, causing nozzle plate crack or ink leaks.
Therefore, in this paper, we propose a new thermal inkjet print head that is robust, reliable and more suitable
for line-printing. The amount of deformation of the conventional line printing head measured through the
experiment was converted into an equivalent load, and the validity of the load estimation method was verified
through FEA analysis. In addition, in order to minimize deformation without increasing the head size, the head
structure was designed to increase internal rigidity by reinforcing the unit nozzle with a pillar or support wall
or by adding a support beam or dry/wet etched bridge. The FEA analysis results show that the feedhole
deformation was reduced by up to 90%, and it is confirmed that the suggested print head with dry etched
feedhole bridge operates normally without nozzle plate cracks and ink leakage through fabrication.

Key words : Inkjet print head, Line printing, Array type, Robust design
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Figure 1. Basic structure of thermal inkjet printhead
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Figure 2. Inkjet printing method (a) shuttle type (b) line
printing type
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Figure 3. (@) configuration of individual chip installation (o)
chip deformation

® 1. & #8558 Z3 [unit: um]
Table 1. Experiment result of individual chip deformation
odd AY AK even AY AK
1 -3.65 6.90 2 -3.55 735
3 -3.15 7.05 4 -3.30 6.95
5 -3.30 710 6 -3.60 6.75
7 -3.40 7.05 8 -3.75 725
9 -355 6.65 10 =370 6.70
11 -375 7.20 12 -3.60 6.85
13 -3.50 7.00 14 -3.65 7.30
Ave. =347 6.99 Ave. -3.59 7.02
Std. 0.19 0.16 Std. 0.13 0.25
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Figure 6. FEA modeling and result of modified unit nozzle
(a) pillar (b) support wall

2 SR E NS g4 HE siA Zat [unit um)
Table 2. FEA result of deformation of modified unit nozzle
Black Yellow
Kuxl Kuxz AK Yuxl Yuxz AY
%7] &2 (initial) |0.321|7.237 |6.916| 0.169 | 3.742 | 3.573
7]% (pillar) 0.298 | 7.110 |6.812| 0.187 | 3.674 | 3.487
)9 (support wall)| 0.277 | 6535 |6.258 | 0.571 | 3.910 | 3.639
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Figure 7. FEA modeling and result of modified head type (a)
support beam (b) feedhole bridge (dry etched) (c) feedhold
bridge (wet etched)

3 o= A WY siA 23 [unit: um]
Table 3. FEA result of deformation of modified head type

Black Yellow

Kug | Kue | AK | Yua | Yue | AY

support beam 0.083 | 0.794 |0.711 | 0.045 | 0.572 | 0.527

feedhole bridge (dry)| 0.077 | 0.751 | 0.674 | 0.048 | 0.5450.497

feedhole bridge (wet)| 0.083 | 1.091 |1.008 | 0.051 | 0.605 | 0.554
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