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Method for detaching a semiconductor chip from a foil 

FIELD OF THE INVENTION 

[0001] The invention relates to a method for detaching a semiconductor chip from a foil. 

BACKGROUND OF THE INVENTION 

5 [0002] The semiconductor chips are typically provided on a foil held by a frame, which is also known 

in the field as a tape, for processing on a semiconductor mounting apparatus. The semiconductor chips 

adhere to the foil. The frame with the foil is accommodated by a displaceable wafer table. The wafer 

table is displaced in order to supply one semiconductor chip after the other at a location and the supplied 

semiconductor chip is taken up by a chip gripper and placed on a substrate in cycles. The removal of the 

10 supplied semiconductor chip from the foil is supported by a chip ejector (known in the field as a die 

ejector) arranged beneath the foil. 

[0003] A method for detaching a semiconductor chip from the foil is known from US 7115482, in 

which a die ejector is used having several plates disposed adjacent to one another. The plates are lifted 

either jointly for detaching the semiconductor chip and then lowered sequentially from the outside to the 

15 inside, or lifted sequentially from the outside to the inside in order to form a pyramidal elevation 

protmding beyond the supporting plane. Such die ejectors and methods are also known from SG 161178, 

US 2010-252205 and US 8092645. 

SUMMARY OF THE INVENTION 

[0004] The invention is based on the object of further improving such a detaching method. 

20 [0005] According to the invention, a chip gripper and a die ejector comprising first plates having a 

straight supporting edge and second plates having an L-shaped supporting edge are used to dctach a 

semiconductor chip from a foil. In an initial position, the supporting edges of the plates form a 

supporting plane on which the foil rests. The method comprises the following steps: 

A) lifting of the plates, so that the supporting edges of the plates assume a height II, above the surface of 

25 a cover plate of the die ejector; 

B) lowering of a first pair of plates with L-shaped supporting edge; 

C) optionally, lowering of a second pair of plates with L-shaped supporting edge; 

D) lifting of the plates that have not yet been lowered, so that the supporting edges of the plates that have 

not yet been lowered assume a height H2 > H| above the surface of the cover plate; 

30 E) staggered lowering of plates that have not yet been lowered in a specific sequence, with at least one or 

several plates not being lowered; 

F) optionally, lowering of at least the plates that have not yet been lowered, so that the supporting edges 



of the plates that have not yet been lowered assume a height H3 < H2 above the surface of the cover 

plate; 

G) lowering of the plates that have not yet been lowered until all plates are lowered, and 

H) moving away of the chip gripper with the semiconductor chip, 

wherein the chip gripper is positioned above the semiconductor chip and lowered until it touches the 

semiconductor chip at the latest before the lowering of the last three plates. 

[0006] Preferably, the plates are fixed to a carrier, the carrier being displaceable perpendicularly to the 

surface of the cover plate and the plates liftable and lowerable relative to the carrier. In the initial 

position, the carrier is disposed in a predetermined position z0 and the plates are lifted relative to the 

earner, so that the supporting edges of the plates form a supporting plane on which the foil rests. 

Preferably, in step A, the carrier is lifted by a predetermined distance Azi, in step D, the carrier is lifted 

by a predetermined distance Az2, and in the optional step F the carrier is lowered by a predetermined 

distance Az3. 

BRIEF DESCRIPTION OF THE DRAWING FIGURES 

[0007] The accompanying drawings, which are incorporated into and constitute a part of this 

specification, illustrate one or more embodiments of the present invention and, together with the detailed 

description, serve to explain the principles and implementations of the invention. The figures are not true 

to scale. 

[0008] In the drawings: 

Fig. 1 shows a lateral view and a cross-sectional view of a die ejector; 

Fig. 2 shows the die ejector in a top view; 

Fig. 3 shows a plate with an L-shaped supporting edge in a perspective view; 

Fig. 4 shows a top view of supporting edges of the plates of a die ejector, and 

Figs. 5 to 13 show snapshots of a detaching process. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] Fig. 1 shows a lateral cross-sectional view of a die ejector 1 with a configuration which is 

principally known from EP 2184765. The die ejector 1 comprises an enclosed chamber 2 which can be 

supplied with a vacuum and comprises a preferably removable and exchangeable cover plate 3, on which 

rests a part of the foil 4 with the semiconductor chips 5. The chamber 2 can also be formed by the 

housing of the die ejector 1 or a part thereof. The cover plate 3 can also be a cover. The cover plate 3 

contains a rectangular hole 6 in the middle which is approximately as large as the semiconductor chips 5 

and preferably a plurality of further holes 7, which are only shown in Fig. 2 and are used for sucking up 
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the foil 4 when the chamber 2 is supplied with vacuum. The die ejector 1 further comprises a plurality of 

plates 8 which are arranged next to one another in the interior of the chamber 2 and are fixed to a carrier 

9. The die ejector 1 comprises a first drive 10 which is used for displacing the carrier 9 perpendicularly to 

the surface 12 of the cover plate 3, i.e. in the z-direction in this case. The die ejector 1 comprises a 

5 second drive 11 which is used for displacing the plates 8 relative to the carrier 9 in the direction 

perpendicular to the surface 12 of the cover plate 3. Both the carrier 9 and also the plates 8 can therefore 

be lifted and lowered relative to the surface of the foil 4. 

[00101 The plates 8 protrude into the central hole 6 of the cover plate 3. There is a circumferential gap 

13 between the plates 8 and the edge of the hole 6. The chamber 2 can be supplied with vacuum. The 

10 area assumed by the plates 8 within the hole 6 of the cover plate 3 of the die ejector 1 is preferably 

slightly smaller than the area of a semiconductor chip 5, namely dimensioned in such a way that the 

semiconductor chip 5 will protrude beyond the area assumed by the plates 8 on all sides in the lateral 

direction by approximately 0.5 to 1 mm. The number and the shape of the plates 8 depend on the 

dimensions of the semiconductor chip 5. 

15 [0011] In the case of very small semiconductor chips, i.e. typically in the case of semiconductor chips 5 

with an edge length of up to approximately 5 mm, only plates 8 with straight supporting edges will be 

used. In the case of medium-sized semiconductor chips, i.e. typically in the case of semiconductor chips 

5 with edge lengths in the range of approximately 5 to 7 mm, plates 8 with straight supporting edges and 

a pair of plates with L-shaped supporting edges will be used. In the case of even larger semiconductor 

20 chips 5, plates 8 with straight supporting edges and two or more pairs (usually two pairs) of plates 8 with 

L-shaped supporting edges will be used. The plates 8 with straight supporting edges are arranged in the 

center and respectively surrounded in pairs by plates with L-shaped supporting edges. 

[0012] Only plates 8 with straight supporting edges are shown in Fig. 1 for reasons of clarity of the 

illustration. Fig. 3 shows a perspective view of a plate 8 with an L-shaped supporting edge 19. The 

25 supporting edge 19 is provided in this embodiment with a plurality of teeth, so that the vacuum in the 

intermediate spaces between the teeth will reach the bottom side of the foil 4 and will therefore increase 

the suction force. The supporting edge can also be arranged without teeth, i.e. as a flat edge. 

[0013] Fig. 4 shows a top view of the supporting edges 19 of the plates 8 of a die ejector 1 which is 

configured for relatively large semiconductor chips. The plates of this embodiment comprise nine plates 

30 8A with straight supporting edges and two pairs of plates 8B and 8C with L-shaped supporting edges, i.e. 

a total of four plates with L-shaped supporting edges. The terms of "straight" and "L-shaped" relate to 

the shape of the supporting edges 19 in the support ing plane. 

[0014] The first pair of the plates 8B with L-shaped supporting edges (the inner pair) encloses the plates 

8A with the straight supporting edges. The second pair of the plates 8C with L-shaped supporting edges 
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(the outer pair) encloses the inner pair of the plates 8B with L-shaped supporting edges. 

[0015] The detachment and removal of a semiconductor chip 5 from the foil 4 occurs by means of the 

die ejector 1 in cooperation with a chip gripper 16 (Fig. 10). The chip gripper 16 advantageously contains 

a suction member which can be supplied with vacuum and which will suck up the semiconductor chip 

5 and tightly hold the same. The chip gripper 16 can also contain a suction member based on the Bernoulli 

effect, which suction member needs to be supplied with compressed air in order to achieve the suction 

effect. The method for detaching a semiconductor chip will be explained in detail by reference to Figs. 5 

to 13, with said drawings respectively representing a snapshot. The foil 4 and the drive means for the 

movement of the plates 8 are not shown in Figs. 5 to 13. A movement of the plates 8 in the positive z-

10 direction will be designated as lifting and a movement of the plates 8 in the negative z-direction will be 

designated as lowering. 

[0016] In order to detach the next semiconductor chip from the foil 4, the foil 4 is displaced relative to 

the die ejector 1, so that the semiconductor chip 5 to be detached is located above the hole 6 of the cover 

plate 3. Furthermore, all plates 8 are lifted relative to the carrier 9, so that their supporting edges 19 are 

15 situated in a common plane, and the carrier 9 is brought to a predetermined position Zo in which the 

supporting edges 19 are flush with the surface 12 of the cover plate 3. In this initial position the foil 4 

rests on the supporting edges 19 of the plates 8. The method for detaching the semiconductor chip 5 from 

the foil 4 comprises the following steps: 

A) supplying the chamber 2 with vacuum, so that the foil 4 is drawn towards the cover plate 3; 

20 B) lifting of the carrier 9 by a predetermined distance Azb so that the supporting edges 19 of the plates 8 

will assume a height H, above the surface 12 of the cover plate 3; 

C) lowering of the outermost pair of plates 8C with the L-shaped supporting edge; 

D) optionally, lowering of the inner pair of plates 8B with L-shaped supporting edge; 

E) lifting of the carrier 9 by a predetermined distance Az2, so that the supporting edges of the plates that 

25 have not yet been lowered will assume a height H2 > Hi above the surface 12 of the cover plate 3; 

F) staggered lowering of plates 8 that have not yet been lowered in a predetermined sequence, with at 

least one or several (preferably three) plates 8A not being lowered; 

G) optionally, lowering of the carrier 9 by a predetermined distance Az3, so that the supporting edges of 

the plates that have not yet been lowered assume a height H3 < H2 above the surface 12 of the cover 

30 plate 3; 

H) staggered lowering of the plates 8A that have not yet been lowered; 

I) moving away of the chip gripper 16 with the semiconductor chip 5; 

J) wherein the chip gripper 16 is positioned above the semiconductor chip 5 and lowered until it touches 

and tightly holds the semiconductor chip 5 at the latest before lowering of the last three plates 8A. 

35 [0017] Fig. 5 shows a snapshot of the initial position. 



Fig. 6 shows a snapshot alter step B. 

Fig. 7 shows a snapshot after step C. 

Fig. 8 shows a snapshot after step E. 

Figs. 9 to 11 show successive snapshots between the E and G. 

Fig. 12 shows a snapshot after step G. 

Fig. 13 shows a snapshot after step H. 

[0018] The lowering of the respective next plates can occur before the preceding plates have been 

lowered completely, as shown in Figs. 8 to 12. The point in time from which the support of the chip 

gripper 16 is required for the detachment of the foil 4 from the semiconductor chip 5 depends on several 

factors such as the thickness of the semiconductor chips 5, the size of the semiconductor chips 5, the 

adhesive force of the foil 4, the suction force exerted by the vacuum on the foil 4. The later the chip 

gripper 16 needs to be used the larger the throughput of the automatic assembly machine. 

[0019] In order to prepare the removal of the next semiconductor chip 5, the plates 8 are brought back 

to the initial position again. 

[0020] The use of plates with L-shaped supporting edges reduces the influence of mechanical loads on 

the adjacent semiconductor chips and therefore allows reaching a height H> which is larger than in the 

state of the art, which promotes the detachment of the semiconductor chip from the foil. 

[00211 While embodiments and applications of this invention have been shown and described, it would 

be apparent to those skilled in the art having the benefit of this disclosure that many more modifications 

than mentioned above are possible without departing from the inventive concepts herein. The invention, 

therefore, is not to be restricted except in the spirit of the appended claims and their equivalents. 



CLAIMS 

1. Method for detaching a semiconductor chip (5) from a foil (4) by means of a chip gripper (16) and a 
die ejector (1), wherein the die ejector (1) comprises inner plates (8A) having a straight supporting edge 
and outer plates (8B, 8C) having an L-shaped supporting edge, the inner and outer plates (8A, 8B, 8C) 

protruding into a central hole of a cover plate (3), and wherein the supporting edges (19) of the plates 
(8A, 8B, 8C) in an initial position form a supporting plane on which the foil (4) rests, the method 
comprising the following steps: 

A) lifting the plates (8A, 8B, 8C), so that the supporting edges (19) of the plates (8A, 8B, 8C) assume a 
height Hi above a surface (12) of the cover plate (3); 

B) lowering an outermost pair of the outer plates (8C); 

C) lifting at least the plates that have not yet been lowered, so that the supporting edges (19) of the 
plates that have not yet been lowered assume a height H2 > H| above the surface (12) of the cover 
plate (3); 

D) staggered lowering of the plates that have not yet been lowered in a specific sequence, with at least 
one or several of the plates not being lowered; 

E) positioning the chip gripper (16) above the semiconductor chip (5); 
F) lowering the chip gripper (16) into contact with the semiconductor chip (5) before the lowering of 

the last three plates; 
G) lowering the plates that have not yet been lowered until all plates (8A) are lowered; wherein steps A 

to D are executed in the order listed above and before steps F and G. 

2. Method according to claim 1, wherein two further outer plates are arranged to form a second pair of 
second outermost plates (8B), the method further comprising: 

after steb B, lowering the second pair of outer plates (8B), 

3. Method according to claim 1 or 2, further comprising: 

after step D, lowering at least the plates that have not yet been lowered, so that the supporting edges 

of the plates that have not yet been lowered assume a height H3 < H2 above the surface of the cover plate 
(3). 

4. Method according to claim 1 or 2, wherein the plates (8A, 8B, 8C) are fixed to a carrier (9), with the 
carrier (9) being displaceable perpendicularly to the surface (12) of the cover plate (3) and with the plates 
(8A, 8B, 8C) being liftable and lowerable relative to the carrier (9), with the carrier (9) being disposed in 
a predetermined position zo in the initial position and the plates (8A, 8B, 8C) being lifted relative to the 
carrier (9), so that the supporting edges (19) of the plates (8 A, 8B, 8C) form a supporting plane on which 

the foil (4) rests, and wherein the method further comprises: 
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lifting the carrier (9) a predetermined distance Azi in step A; 
lifting the carrier (9) a predetermined distance Az2 in step C. 

5. Method according to claim 3, wherein the plates (8A, 8B, 8C) are fixed to a carrier (9), with the 
carrier (9) being displaceable perpendicularly to the surface (12) of the cover plate (3) and with the plates 

5 (8A, 8B, 8C) being liftable and lowerabie relative to the carrier (9), with the carrier (9) being disposed in 
a predetermined position zo in the initial position and the plates (8A, 8B, 8C) being lifted relative to the 
carrier (9), so that the supporting edges (19) of the plates (8 A, 8B, 8C) form a supporting plane on which 
the foil (4) rests, and wherein the method further comprises: 
lifting the carrier (9) a predetermined distance Azi in step A; 

10 lifting the carrier (9) a predetermined distance Az2 in step C; and 

lowering the carrier (9) a predetermined distance Az3 in the 'after D step'. 


