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Claims 

1. A chip bonding apparatus, comprising:

at least one separation module for separating chips;

at least one bonding module for bonding the chips to a substrate;

a transportation device, the transportation device comprising one or more guide

tracks and one or more transportation carriers for retaining the chips, wherein each of 

the guide tracks is provided thereon with at least one of the transportation carriers;  

at least one fine-adjustment module for finely adjusting positions of the chips 

carried on the transportation carriers; and 

a control device for individually controlling the separation module, the 

fine-adjustment module, the bonding module and the transportation device, 

wherein the transportation device is configured to transport the chips among the 

separation module, the fine-adjustment module and the bonding module. 

2. The chip bonding apparatus of claim 1, wherein the transportation device

comprises a plurality of guide tracks extending in a direction along which a separation 

area, a fine-adjustment area and a bonding area are defined. 

3. The chip bonding apparatus of claim 1, wherein each of the transportation

carriers comprises a carrier plate and an alignment system, the carrier plate configured 

to carry the chip, the alignment system configured to detect a position of the chip to be 

separated as well as a mark on the substrate. 

4. The chip bonding apparatus of claim 2, wherein the plurality of guide tracks

are linear guide tracks, the separation module moving within the separation area 

among the plurality of guide tracks, the fine-adjustment module moving within the 

fine-adjustment area among the plurality of guide tracks, and the bonding module 

moving within the bonding area among the plurality of guide tracks. 

5. The chip bonding apparatus of claim 4, wherein each of the linear guides is

provided thereon with one of the transportation carriers, the control device controlling 

the transportation carriers to move forth and back on the linear guide tracks, such that 

the transportation carriers on at least two of the linear guide tracks are located within 

MCSLLP



22 

different ones of the separation area, the fine-adjustment area and the bonding area and 

operate in cooperation with the corresponding ones of the separation module, the 

fine-adjustment module and the bonding module. 

6. The chip bonding apparatus of claim 2, wherein the transportation device

comprises two guide tracks which are connected end to end to form an annular guide 

track. 

7. The chip bonding apparatus of claim 6, wherein a number of transportation

carriers are provided on the annular guide track, the control device controlling the 

transportation carriers to move orderly on the annular guide track, such that at least 

two of the transportation carriers are located within different ones of the separation 

area, the fine-adjustment area and the bonding area and operate in cooperation with the 

corresponding ones of the separation module, the fine-adjustment module and the 

bonding module. 

8. The chip bonding apparatus of claim 6, wherein at least one shunt loop is

provided on the annular guide track, each shunt loop corresponding to one of the at 

least one separation module, one of the at least one fine-adjustment module or one of 

the at least one bonding module. 

9. The chip bonding apparatus of claim 7, wherein operations performed by the

separation module, the fine-adjustment module and the bonding module last for 

durations of a, b and c seconds, respectively, letting d represent the least common 

multiple of l, m and n, which are rounded results of 3600/a, 3600/b and 3600/c, 

respectively, numbers of the at least one separation module, the at least one 

fine-adjustment module and the at least one bonding module are set as d/l, d/m and d/n, 

respectively. 

10. The chip bonding apparatus of claim 1, wherein the separation module

comprises:  

a separation table for supporting the chips; 

a flipping robotic arm for picking up and flipping the chips; and 

a separation mechanism which is disposed in the separation table and is 

configured to separate the chips. 
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11. The chip bonding apparatus of claim 10, wherein the separation

mechanism comprises, from the top downward, a separation pin, a suction member 

and a horizontal mover, the separation pin and the suction member both fixed on the 

horizontal mover, the horizontal mover having two degrees of freedom of movement 

in a first direction and a second direction, the separation pin movable having one 

degree of freedom of movement in a third direction, the first, second and third 

directions perpendicular to one another. 

12. The chip bonding apparatus of claim 10, wherein the flipping robotic arm

has three degrees of freedom of movement in a first direction, a second direction and a 

third direction and one degree of freedom of rotation, the first, second and third 

directions perpendicular to one another. 

13. The chip bonding apparatus of claim 1, wherein the fine-adjustment

module comprises a fine-adjustment table as well as an alignment system and a pin 

disposed on the fine-adjustment table, the alignment system configured to detect the 

positions of the chips, the pin configured to adjust the positions of the chips. 

14. The chip bonding apparatus of claim 1, wherein the bonding module

comprises: a bonding table for supporting the substrate; and an alignment system for 

detecting the positions of the chips. 

15. The chip bonding apparatus of claim 14, wherein the bonding table has

three degrees of freedom of movement in a first direction, a second direction and a 

third direction, the first, second and third directions perpendicular to one another. 

16. The chip bonding apparatus of claim 14, wherein the bonding table has

two degrees of freedom of movement in a first direction and a second direction, and a 

presser is disposed on the bonding table, the presser having one degree of freedom of 

movement in a third direction, the first, second and third directions perpendicular to 

one another. 

17. The chip bonding apparatus of claim 1, further comprising a first material

pick-up module for storing chips and a second material pick-up module for storing 

substrates, 

the first material pick-up module comprising: a carrier cassette containing a 
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plurality of carriers; and a first robotic arm for picking up and transporting the carriers, 

each carrier bearing a number of the chips, 

the second material pick-up module comprising: a substrate cassette for storing 

substrates; and a second robotic arm for picking up and transporting the substrates. 

18. A chip bonding method using the chip bonding apparatus of any one of

claims 10 to 17, the chip bonding method comprising: 

picking up and separating chips by a separation module and carrying the 

separated chip by a transportation carrier of a transportation device; 

finely adjusting a position of the chip on the transportation carrier by a 

fine-adjustment module; and 

bonding the adjusted chip to a substrate by a bonding module. 

19. The chip bonding method of claim 18, wherein the substrate has a metallic,

semiconductor or organic material. 
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