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Development of Flexure Applied Bond head for Die to
Wafer Hybrid Bonding

Woo Je Jang*, Yong Jin Jeong}k and Hakjun Lee'"

“TKorea Institute of Industrial Technology

ABSTRACT

Die-to-wafer (D2W) hybrid bonding in the multilayer semiconductor manufacturing process is one of wafer direct
bonding, and various studies are being conducted around the world. A noteworthy point in the current die-to-wafer
process is that a lot of voids occur on the bonding surface of the die during bonding. In this study, as a suggested
method for removing voids generated during the D2W hybrid bonding process, a flexible mechanism for
implementing convex for die bonding to be applied to the bond head is proposed. In addition, modeling of flexible
mechanisms, analysis/design/control/evaluation of static/dynamics properties are performed. The proposed system
was controlled by capacitive sensor (lion precision, CPL 290), piezo actuator (P-888,91), and dSpace. This flexure
mechanism implemented a working range of 200 ym, resolution(3 0) of 7.276nm, Inposition(3 0) of 3.503nm,
settling time(2%) of 500.133ms by applying a reverse bridge type mechanism and leaf spring guide, and at the same
time realized a maximum step difference of 6 ym between die edge and center. The results of this study are applied to
the D2W hybrid bonding process and are expected to bring about an effect of increasing semiconductor yield through
void removal. In addition, it is expected that it can be utilized as a system that meets the convex variable amount
required for each device by adjusting the elongation amount of the piezo actuator coupled to the flexible mechanism
in a precise unit.

Key Words : Die to Wafer hybrid bonding, Wafer direct bonding, Flexure mechanism, Bond head, Void
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Fig. 4. Ansys Work bench : Boundary condition.

Table 1. Material Properties

Aluminum Alloy
Density 2.77e-06 kg/mm’
Youngs Modulus 71000 MPa
Tensile Yield Strength 280 MPa
Tensile Ultimate Strength 310 MPa
Thermal Conductivity 0.14862 W/mmC
Specific Heat 8.75e+05 ml/kgC

Structural Steel

Density 7.85e-06 kg/mm?
Youngs Modulus 2e+05 MPa
Tensile Yield Strength 250 MPa
Tensile Ultimate Strength 460 MPa
Thermal Conductivity 0.0605 W/mmC
Specific Heat 4.34e+05 mJ/kgC
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Table 2. Simulation Data

X-axis Max. Def. +16.19 /um

Z-axis Max. Def. 179.45 m

Amplifying Ratio 5.55

Z-axis Def. range 173.31~179.45 (m

Step Difference 6 um
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Fig. 5. Ansys Workbench Static Structural simulation,
(a) Total deformation,
(b) X-axis Directional deformation,
(c) Z-axis Directional deformation.
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Table 3. Overall Result

Working Range 200 pm
Resolution 7.2765 nm
Inposition 3.5030 nm

Settling TIme (2%) 500.1330 ms
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