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Step 110: Processing a semiconductor component 
(e.g. semiconductor chip) 

 
 
 
 
 

Step 130: Bonding the semiconductor chip to the 
substrate 

Step 120: Processing a substrate   
 
 
 
 
 
 
 
 
 
 Step 140: Offloading fabricated flip-chip 

semiconductor package  
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Step 280: x, y translational and θ angular 
alignment of semiconductor chip relative substrate 

Step 260: Pick up of semiconductor chip by a 
bond tool  

Step 270: Heating the semiconductor chip to chip 
process temperature 

Step 250: Preheating the semiconductor chip on 
the chip preheat stage 

Step 240: Placing the semiconductor chip on the 
chip preheat stage 

Step 230: Orientating the semiconductor chip in relation to 
a chip preheat stage and obtaining a thickness thereof 

Step 220: Transferring the semiconductor chip to 
a chip pickup tool  

Step 210: Providing a semiconductor chip  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIG. 2 
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Step 210: Providing a semiconductor chip 
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FIG. 3a. 
 

Step 220: Transferring semiconductor chip from chip tray to chip pickup tool 
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FIG. 3b 
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Step 230: Orientating and positioning semiconductor chip 
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FIG. 3c 

 
 
 

Step 240:  Placing semiconductor chip on chip preheat stage 
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FIG. 3d 
 
 
 
 
 



 

 5/26
 

Step 250: Preheating semiconductor chip  
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FIG. 3e 
 
 

 
 

Step 260: Picking up of semiconductor chip by bond tool 
 

 
 

FIG. 3f 
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Step 270: Heating of semiconductor chip to bonding temperature 
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FIG. 3g 
 
 

Step 280: Positioning of semiconductor chip to bonding temperature 
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FIG. 3h 
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Step 310: Providing a substrate 

Step 320: Transferring substrate to a flux stage 

Step 330: Transferring flux from a flux transfer 
stage onto the substrate 

Step 340: Transferring substrate from flux stage to 
a substrate preheat stage 

Step 350: Preheating substrate to a transition 
temperature 

Step 360: Transferring substrate from substrate 
preheat stage to a bond stage 

Step 370: Heating of the substrate to the substrate 
process temperature 

Step 380: Measuring a thickness of the substrate 

Step 390: x, y translational and θ angular 
alignment of substrate relative semiconductor chip 

FIG. 4 
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Step 310: Providing the substrate 
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FIG. 5a 
 
 
 

Step 320: Transferring substrate to flux stage 
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FIG. 5b 
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Step 330: Transferring flux onto surface of substrate 
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FIG. 5c 

 
 
 
 

Step 340: Transferring substrate to substrate preheat stage 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIG. 5d 
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Step 350: Heating substrate to transition temperature 
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FIG. 5e 
 
 
 

Step 360: Transferring substrate from substrate preheat stage to bond stage  

 
FIG. 5f 
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Step 370: Heating substrate to second bonding temperature 
 

FIG. 5g 
 
 
 
 

Step 380: Measuring thickness of the substrate 
 
 
 

 
 
 

FIG. 5h 
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Step 390: Positioning of the substrate below second vision lens 
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FIG. 5i 
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Step 450: Transfer flux from the tampon tool onto 
the substrate 

Step 440: Pressing the tampon tool onto the 
substrate 

Step 420: Pressing a tampon tool onto the flux on 
the flux transfer stage for pickup of flux thereby 

Step 430: Aligning the tampon tool above the 
substrate 

Step 410: Dispensing flux on a flux transfer stage  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIG. 6 
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Step 410: Dispensing Flux onto flux transfer stage 
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FIG 7a 
 

 
Step 420: Pressing tampon tool onto flux for pickup flux thereby 

 

 
FIG. 7b 

 
 

Step 430: Aligning tampon tool above the substrate 
 

 
 

FIG. 7c 
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Step 440: Pressing the tampon tool onto surface of substrate 

54

22

60

62

56

 
 

FIG. 7d 
 
 
 
 
 

Step 450: Transfer of flux from tampon tool to the surface of the substrate 
 

 

 
 

FIG. 7e 
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500  
 
 

Step 510: Positioning of semiconductor chip 
relative substrate 

 
 
 
 
 

Step 560: Releasing the semiconductor chip onto 
the substrate 

Step 540: Positioning of the semiconductor chip 
and the substrate at a bonding position  

Step 550: Maintaining the semiconductor chip and 
the substrate at the bonding position 

Step 530: Second phase movement of the bond 
tool towards bond stage 

Step 520: First phase movement of the bond tool 
towards bond stage  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIG. 8 
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Step 510: Positioning of semiconductor chip relative substrate 
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Fig. 9a 
 
 
 
 

Steps 520 and 530: First and second phase movement of the bond tool 
 

 
FIG. 9b 
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Steps 540 and 550: Positioning and maintaining the semiconductor chip and the substrate 

at a bonding position
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FIG. 9c 
 
 
 
 

Steps 560: Releasing the semiconductor chip onto the substrate 
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FIG.9d 
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Actual Stroke = Hr – Hs – Hd + Compression offset* 
 

*Compression offset is to overcome any co-planarity variances from the Die and the 
Substrate 

 
 
 
 
 

FIG. 10 
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Provide substrate 

Add flux onto substrate 

Measure thickness/height 
of substrate 

Align substrate with 
reference to chip 

Provide chip 

Measure thickness/height 
of chip 

Heat chip to melt solder 
portion thereon 

Align chip with 
reference to substrate 

Step 130: Bonding the semiconductor chip to the 
substrate 

Step 140: Offloading fabricated flip-chip 
semiconductor package 

Step 120 Step 110

Heat substrate  

 
 
 

FIG. 11 
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Semiconductor 
chip 12 

Substrate 22 

Bump Structure 16 

Bond Pad 64 

 
 

FIG. 15a 
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FIG. 15b 
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FIG. 16 
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FIG. 17 
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