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(57) ABSTRACT 

The invention relates to a method of connecting micro-chip 
modules to antennas arranged on a ?rst carrier tape for the 
manufacture of transponders. The method is characterised in 
that the micro-chips are packaged in a preceding bonding 
process to form a chip module With electrical terminals and 
are applied to a second carrier tape. The tWo carrier tapes are 
Wound off a reel and brought one above the other, Whereby 
the chip modules are removed from the second carrier tape 
and placed at a predetermined point on the ?rst carrier tape. 
This method facilitates a continuous manufacturing process 
Which is particularly economical and particularly fast. 

20 Claims, 2 Drawing Sheets 
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METHOD FOR CONNECTING MICROCHIPS 
TO AN ANTENNA ARRANGED ON A 
SUPPORT STRIP FOR PRODUCING A 

TRANSPONDER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a method of connecting micro 
chips to antennas arranged on a ?rst carrier tape for the 
manufacture of a transponder. 

2. Description of the Related Art 

This type of transponder, which, for example, are used for 
smart labels or smart cards, exhibit a ?at antenna coil, which 
is ?tted with two connections. The antennas can be manufac 
tured from various materials, such as, for example, copper, 
aluminium, silver conducting paste, etc. The size of the 
antennas can vary depending on the application. With cur 
rently employed manufacturing methods the ?at antenna 
coils are applied to a carrier tape which is wound onto a reel. 
Up to the present time, the micro-chips have been connected 
to the antennas on the carder tape through a complex bond 
ing process. This requires that the carrier tape exhibiting the 
antennas passes via an indexer and is at standstill during the 
bonding process. Apart from the fact that the bonding pro 
cess demands complicated machines and extremely precise 
operation, the bonding process currently takes up to 15 sec 
onds. This relatively high time requirement is in con?ict 
with the economical manufacture of the transponders. A 
method of manufacturing transponders is, for example, 
described in DE-A 199 15 765, in which semiconductor 
chips and the antenna are applied to the ?at side of a thermo 
plastic foil, whereby the foil is connected to an endless foil 
tape. It is also known from DE-A 199 16 781 how to apply 
single chips to sheets of laminate. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

The object of this invention is to further develop a method 
of the type mentioned at the beginning which enables tran 
sponders to be manufactured more simply, faster and, above 
all, more economically. 

This object is solved according to the invention in that the 
micro-chips are packaged in a chip module with electrical 
connections in a preceding bonding process and applied to a 
second carrier tape such that the two carrier tapes are 
unwound from the reel and brought one over the other, 
whereby the chip modules are taken from the second carrier 
tape and placed at a predetermined position on the ?rst car 
rier tape, whereby also the tape speed of the second carrier 
tape is, at least at the time of placement of the chip module, 
adapted to the tape speed of the ?rst carrier tape. 

Shifting the bonding process to a preceding process has 
the advantage that the chip module produced in this manner 
can be applied substantially quicker and easier to the ?rst 
carrier tape ?tted with the antennas. It is possible to solder or 
crimp the chip module to the antenna which, on one hand, is 
substantially quicker and, on the other hand, demands less 
precision than a bonding process. With the method accord 
ing to the invention, the manufacturing speed can be further 
increased in that both carrier tapes are unwound from the 
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2 
reel and brought one over the other and at the time of place 
ment of the chip module on the ?rst carrier tape, the speeds 
of both carrier tapes are adjusted. Consequently, it is not 
necessary that the carrier tapes are at standstill when the chip 
module is connected to an antenna. The process can there 
fore run continuously, resulting in a signi?cant increase in 
the manufacturing speed. In this case it is not that the preced 
ing bond process leas to an overall slowing down of the 
manufacturing process at another point. It is rather that the 
packaging of the micro-chip into a chip module within the 
framework of a preceding bonding process is substantially 
easier to implement than the bonding of a micro-chip to an 
antenna. Furthermore, the packaging of the micro-chip into a 
chip module can occur at a central point, for example, at the 
chip manufacturer’s premises, so that the procurement by 
the transponder manufacturer of an expensive bonder requir 
ing highly quali?ed operating personnel is not needed. 

According to a preferred embodiment of the ?rst carrier 
tape carrying the antennas runs at a continuous speed, 
whereas the second carrier tape runs synchronously with the 
passing antenna spacing via an index marking which is 
guided in the ?rst carrier tape. Here, the second carrier tape 
is brie?y accelerated to the tape speed of the ?rst carrier tape 
for the placement of the chip module on the ?rst carrier tape. 
The chip module, placed at the correct point in this manner, 
can be electrically connected to the appropriate antennas by 
soldering or crimping immediately after placement onto the 
?rst carrier tape. Immediately after the connection of the 
chip module, the transponder manufactured in this manner 
can be tested using the normal methods. 

A particularly preferred method is when the chip module, 
during placement on the ?rst carrier tape, is held on the ?rst 
carrier tape by an endlessly circulating transponder tape, 
running at the same speed as the ?rst carrier tape, until the 
chip module is ?rmly connected to the appropriate antenna. 
The transponder tape in effect accepts the chip module sup 
plied by the second carrier tape and ensures that the chip 
module is held at the correct position in relation to the 
antenna during the progression of the ?rst carrier tape. 

It is advantageous if the soldering of the chip module to 
the antenna occurs using a laser beam. 

Once ?nished, the transponders manufactured in this way 
can be rolled up again with the ?rst carrier tape after any 
necessary testing stage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following the invention is explained in more detail 
based on a drawing and using examples. The following are 
shown: 

FIG. 1 shows a ?rst carrier tape carrying antennas; 
FIG. 2 shows a second carrier tape ?tted with chip mod 

ules; 
FIG. 3 shows a ?rst carrier tape from FIG. 1 with chip 

modules placed and connected to the antenna terminals; 
FIG. 4 shows a schematic representation of a device for 

connecting the chip modules of the second carrier tape to the 
antennas of the ?rst carrier tape. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows a ?rst carrier tape 1 onto which coils 2 have 
been applied as antennas. Here, antennas manufactured by 
electroplated deposition are involved. The coils 2 exhibit two 
terminals 3 for a chip module. 

These chips modules 4 are shown in FIG. 2. They are held 
closely one behind the other on a second carrier tape 5. The 
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chip modules are packaged by a preceding bonding process 
into a chip case shown in FIG. 2. This case exhibits two 
galvanised terminal pads 6, the spacing of which corre 
sponds to the terminals of the rectangular coils 2. 

FIG. 3 shows a carrier tape 1 with a rectangular coil 2 
which has already been complemented with a chip module 4. 
The chip module 4 has been soldered to the terminals 3 
through its terminal pads 6. 

In the following the manufacturing method is explained in 
more detail based on FIG. 4. 

The ?rst carrier tape 1 is rolled onto an input spool 7 and 
is unrolled from it and wound onto a ?nish spool 8 after the 
connection process. 

The second carrier tape 5 which carries the chip modules 
4 is wound from a spool 9 for chip modules, diverted around 
a diversion roller 10 and wound up onto a residual tape spool 
11. 

At the height of the diversion roller 10 a circulating trans 
port tape 12 begins, or more precisely, the ?rst diversion 
roller 13 of the transport tape 12. The transport tape 12 
extends above the ?rst carrier tape 1 to a drive roller 14. A 
laser solder unit 15 is provided between the diversion roller 
13 and the drive roller 14. A test chip module 16 is provided 
behind the drive roller 14. The device functions as follows: 

The ?rst carrier tape 1 is drawn off with a continuous 
speed from the input spool 7 and wound onto the ?nish spool 
8. The second carrier tape 5 carrying the chip modules 4 is 
drawn off in an indexed manner from the spool 9 in synchro 
nism with the antenna spacing on the ?rst carrier tape 1 and 
passed around the diversion roller 10. At the diversion roller 
10 the chip modules 4 are released, for example, by heating 
the carrier tape 5. On the release of the chip module 4 it is 
taken up both by the ?rst carrier tape 1 and the transport tape 
12 which is circulating at the same speed as the ?rst carrier 
tape 1. The chip module is here placed with its terminal pads 
6 precisely on the terminals 3 of the rectangular coil 2. The 
transport tape 12 brings the chip module 4 to this position 
while it continues to move at the same speed as the ?rst 
carrier tape 1. While this is happening, the terminal pads 6 
are soldered to the terminals 3 with the aid of the laser solder 
unit 15, whereby the laser beam also moves at the tape speed 
of the carrier tape 1. The transponders, complemented in this 
manner, are tested with the aid of the test chip module 16 
arranged behind the transport tape 12 and thereafter the ?rst 
carrier tape can be wound up onto the ?nish spool. The ?nish 
spool therefore holds transponders which have already been 
complemented and testing. With the chip modules used here 
RFID (Radio Frequency Identi?cation) chip modules are 
involved. These are modules which can be produced espe 
cially ?at and which are especially suitable together with the 
?at-coil antennas for smart label applications. Smart labels 
are labels containing the transponders just described and 
which can be stuck to any products or components to pro 
vide identi?cation. 

Instead of the laser soldering, it is also possible to crimp 
the terminal pads 6 on the chip modules 4 to the terminals 3 
on the rectangular coils 2. 
What is claimed is: 
1. A method of connecting micro-chips to antennas 

[arranged] formed on a ?rst carrier tape for the manufacture 
of a transponder, wherein the micro-chips are packaged in a 
preceding bonding process to form a chip module with elec 
trical terminals and are applied to a second carrier tape, the 
spacing ofthe chip modules on the second carrier tape being 
di?erent than the spacing ofthe antennas on the?rst carrier 
tape, and wherein the two carrier tapes are unwound from a 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
reel and brought one above the other, whereby the chip mod 
ules are removed from the second carrier tape and placed at a 
predetermined point on the ?rst carrier tape. 

2. A method according to claim 1, wherein the ?rst carrier 
tape runs at a continuous speed while the second carrier tape 
is fed to the ?rst carrier tape in synchronism with the passing 
antenna spaces via an indexer. 

3. A method according to claim 1, wherein the chip mod 
ule is electrically connected to the appropriate antenna by 
soldering or crimping immediately after placement on the 
?rst carrier tape. 

[4. A method according to claim 1, wherein the transpon 
der is tested immediately after the connection of the chip 
module to the antenna.] 

5. A method according to claim 1, wherein the chip mod 
ule is held by a transponder tape, circulating endlessly at the 
same speed as the ?rst carrier tape, on the ?rst carrier tape 
during the placement onto the ?rst carrier tape until the chip 
module is ?rmly connected to the appropriate antenna. 

[6. A method according to claim 1, wherein the electrical 
connection of the chip module to the antenna occurs by laser 
soldering] 

7. A method of connecting micro-chips to antennas as part 
of the manufacture of transponders, the micro-chips having 
been packaged in a preceding bonding process to form chip 
modules with electrical terminals, the method comprising 
the steps of: 

providing ?rst and second carrier tapes, each of which is 
wound onto a reel, the ?rst carrier tape [bearing the] 
having antennas formed thereon, and the second carrier 
tape bearing the chip modules, the spacing of the chip 
modules on the second carrier tape being di?erent than 
the spacing of the antennas on the first carrier tape, 

unwinding the ?rst and second carrier tapes, bringing one 
carrier tape above the other, 

removing the chip modules from the second carrier tape, 
placing the chip modules at a predetermined point on 
the ?rst carrier tape, and electrically connecting each 
chip module to a corresponding antenna. 

8. A method according to claim 7, wherein, during the 
unwinding process, the ?rst carrier tape runs at a continuous 
speed while the second carrier tape is fed to the ?rst carrier 
tape in synchronism with the passing antenna spaces via 
operation of an indexer. 

9. A method according to claim 7, wherein the electrically 
connecting step comprises, for each chip module, soldering 
or crimping the terminals of the chip module to the corre 
sponding antenna immediately after placing the chip module 
on the ?rst carrier tape. 

10. A method according to claim 7, further comprising 
testing each transponder immediately after connecting the 
corresponding chip module to the corresponding antenna. 

11. A method according to claim 7, wherein the removing 
step includes holding the chip module on the ?rst carrier tape 
by a transport tape until the chip module is ?rmly connected 
to the corresponding antenna, the transport tape circulating 
endlessly at the same speed as the ?rst carrier tape. 

12. A method according to claim 7, wherein the electri 
cally connecting step comprises, for each chip module, laser 
soldering the terminals of the chip module to the corre 
sponding antenna. 

13. A method according to claim 1, wherein the?rst car 
rier tape runs at a continuous speed while the second carrier 
tape is fed to the first carrier tape at varying speeds. 

14. A method according to claim 7, wherein the?rst car 
rier tape runs at a continuous speed while the second carrier 
tape is fed to the first carrier tape at varying speeds. 
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15. A method of connecting micro-chips to antennas 
formed on a ?rst carrier tape for the manufacture ofa 
transponder, wherein the micro-chips are packaged in a pre 
ceding bondingprocess toform a chip module with electri 
cal terminals and are located on a second carrier tape, the 
spacing ofthe chip modules on the second carrier tape being 
di?erent than the spacing ofthe antennas on the?rst carrier 
tape, and wherein the two carrier tapes are each unwound 
from respective reels and brought one above the other, 
whereby the chip modules are placed at a predetermined 
point on the first carrier tape. 

16. A method according to claim 15, wherein the first 
carrier tape runs at a continuous speed while the second 
carrier tape is fed to the first carrier tape in synchronism 
with the passing antennas via an indexer 

17. A method according to claim 15, wherein the chip 
module is electrically connected to the appropriate antenna 
by soldering or crimping immediately afterplacement on the 
first carrier tape. 

18. A method according to claim 15, wherein the chip 
module is held by a transport tape, circulating endlessly at 
the same speed as the first carrier tape, on the first carrier 
tape during the placement onto the first carrier tape until the 
chip module is firmly connected to the appropriate antenna. 

19. A method according to claim 15, wherein the first 
carrier tape runs at a continuous speed while the second 
carrier tape is fed to the first carrier tape at varying speeds. 
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20. A method of connecting micro-chips to antennas 

formed on a first carrier tape for the manufacturing of a 
transponder, wherein the micro-chips are packaged in a pre 
ceding bonding process to form chip modules, wherein a 
second carrier tape comprises a plurality of said chip 
modules, the spacing ofthe chip modules on the second car 
rier tape being diferent than the spacing ofthe antennas on 
the first carrier tape, comprising: 

moving the first carrier tape at a continuous speed; 

indexing the chip modules with respect to the antennas on 
the first carrier tape by moving the second carrier tape 
with respect to the first carrier tape so that chip mod 
ules are sequentially in position to be placed on respec 
tive antennas; 

placing the chip modules at predeterminedpoints on the 
antennas on the first carrier tape. 

2]. The method ofclaim 20, wherein the second carrier 
tape is fed to the first carrier tape in synchronism with the 
passing antennas via an indexer 

22. A method according to claim 20, wherein the first 
carrier tape runs at a continuous speed while the second 
carrier tape is fed to the first carrier tape at varying speeds. 


