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(57) ABSTRACT 
An integrated circuit device structure having probe pad 
extensions in electrical communication With the Wire bond 
pads and a method for performing failure analysis thereon. 
The invention provides an improved probing system for Wire 
bond packages such that neither the Wire nor the Wire bond 
from the pads on the chip surface need be removed during 
testing procedures. Included in the integrated circuit device 
is a plurality of conductive pads having a ?rst area for 
receiving a Wire bond and a second area for receiving a 
probe, Wherein the second area abuts, and is an electrical 
communication With the ?rst area. 
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STRUCTURE AND METHOD FOR PROBING 
WIRING BOND PADS 

TECHNICAL FIELD 

[0001] The present invention generally relates to a struc 
ture and method for testing integrated circuit devices, and 
more particularly, to a structure and method for performing 
failure analysis on an integrated circuit. 

BACKGROUND ART 

[0002] The ability to perform failure analysis on integrated 
circuit (IC) devices is an important aspect of ensuring 
quality during the ongoing development life cycle of an IC. 
The process of analyZing faults may need to occur anyWhere 
from early design stages of an IC right through to a point 
Where an end user discovers a failure. Once the reason for 

the failure is detected, the IC design can be modi?ed in order 
to correct the problem. 

[0003] The process of performing fault analysis on an IC 
typically requires the removal of at least a portion of the 
packaging that makes up the IC device in order to expose the 
necessary electrical components. One of the most common 
IC packages includes the use of a chip carrier or lead frame 
to hold the much smaller chip or die, Which contains the 
functional circuitry. Electrical connections betWeen the chip 
and lead frame are typically accomplished With a Wire 
bonding system Where Wires, typically formed of gold or 
aluminum, connect Wire bond pads on the chip to metal pads 
on the lead frame. FIGS. 1 and 2 depict a chip 10 having 
pads 12 for receiving a Wire 16. It can be seen that a ?rst end 
of the Wire 16 is formed into a ball or Wire bond 14 that is 
bonded to pad 12. Once these connections have been made, 
the exposed area is encapsulated into a ?nal product. In 
performing fault analysis on IC’s using lead frame packag 
ing, the encapsulated area must be removed in order to 
expose the chip pads 12. 

[0004] Once the chip pads 12 are exposed, probes can be 
set in contact With the pads 12 in order to determine the 
cause of the failure. Unfortunately, an initial polishing step 
must be performed in order to remove most of the Wire 16 
and Wire bond 14 from the pad 12. Without this removal 
step, it is very dif?cult to position the required number of 
probes in place. Furthermore, if the Wire 16 and Wire bond 
14 are left in place, the probe Would not directly contact the 
pad 12, and therefore potentially cause a faulty test result. 
Accordingly, under previous fault isolation techniques, it has 
been necessary to remove the ball bonds before attempting 
to probe for failures. 

[0005] Unfortunately, in addition to adding an extra step, 
the removal of the Wires and Wire bonds from the chip limits 
the type and extent of testing that can be performed. For 
example, connections on and betWeen chip pads cannot be 
veri?ed. Thus, Without an improved structure and method 
for performing fault analysis, the de?ciencies of the prior art 
Will remain. 

SUMMARY OF THE INVENTION 

[0006] The present invention overcomes the de?ciencies 
of the prior art by including a structure and method for 
providing chips With probe pad extensions in electrical 
communication With the chip’s pads. Accordingly, during a 
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failure analysis process, probing can occur Without remov 
ing the Wire and/or Wire bond from the pads on the chip 
surface. The invention therefore provides an integrated 
circuit comprising a plurality of conductive pads having a 
?rst area for receiving a Wire bond and a second area for 
receiving a probe, Wherein the second area abuts, and is in 
electrical communication With the ?rst area. 

[0007] In addition, a method for forming an integrated 
circuit device having Wire bond pads that are easily probed 
is provided and comprises the steps of: (1) creating each 
Wire bond pad Within a single layer of the integrated circuit 
device during a fabrication process; and (2) forming each 
Wire bond pad With a ?rst area for receiving a Wire bond and 
a second area for receiving a probe, Wherein the ?rst and 
second area are integrally formed substantially simulta 
neously, and Wherein the ?rst and second areas are in 
electrical communication With each other. 

[0008] Finally, a method is provided for performing fail 
ure analysis on an integrated circuit after packaging is 
completed and a fault has been detected, Wherein the inte 
grated circuit comprises Wire bond pads each having a pad 
extension formed adjacent to a portion of the pad having a 
Wire bond, Wherein the method comprises the steps of: (1) 
removing a portion of a lead frame packaging to expose the 
Wire bond pads; and (2) probing the pad extension of at least 
one of the Wire bond pads With the Wire bond remaining 
af?xed to the at least one Wire bond pad. 

[0009] It is therefore an advantage of the present invention 
to provide a system for more easily performing tests on an 
integrated circuit device. 

[0010] It is therefore a further advantage of the present 
invention to provide a system for performing more robust 
tests on an integrated circuit device. 

[0011] It is therefore a further advantage of the present 
invention to provide a system for performing failure analysis 
tests Without removing Wires and Wire bonds from the pads 
of a chip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] These and other features and advantages of this 
invention Will be more readily understood from the folloW 
ing detailed description of the various aspects of the inven 
tion taken in conjunction With the accompanying draWings 
in Which: 

[0013] FIG. 1 depicts a top vieW of a chip With traditional 
Wire bond pads; 

[0014] 
[0015] FIG. 3 is a top vieW of an integrated circuit chip 
having Wire bond pads in accordance With a preferred 
embodiment of the present invention; 

[0016] 
[0017] FIG. 5 is an alternate embodiment of the present 
invention; 

[0018] FIG. 6 is a second alternate embodiment of the 
present invention; 

[0019] FIG. 7 is a third alternate embodiment of the 
present invention; 

FIG. 2 is a cross-sectional side vieW of FIG. 1; 

FIG. 4 is a cross-sectional side vieW of FIG. 3; 
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[0020] FIG. 8 is a fourth alternate embodiment of the 
present invention; 

[0021] FIG. 9 is a ?fth alternate embodiment of the 
present invention; 

[0022] FIG. 10 is a sixth alternate embodiment of the 
present invention; 

[0023] FIG. 11 is a seventh alternate embodiment of the 
present invention; 

[0024] FIG. 12 is a cross-section side vieW of an inte 
grated circuit device With a portion of the encapsulation 
removed in accordance With a preferred embodiment of the 
present invention; 

[0025] FIG. 13 is a side vieW of a probe ring in accordance 
With a preferred embodiment of the present invention; and 

[0026] FIG. 14 is a top vieW of a probe ring in accordance 
With a preferred embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0027] Referring noW to the drawings, FIGS. 1 and 2 
depict a chip 10 With pads 12 designed in accordance With 
knoWn techniques. Attached to each pad 12 is a Wire bond 
14 and Wire 16 that electrically connects pad 12 to a lead 
frame or chip carrier (not shoWn). In the past, in order to 
probe pads 12, the Wire bond 14 and Wire 16 Were required 
to be removed With a polishing mechanism or other tech 
nique in order to provide enough surface area to alloW a 
probe to contact pad 12. As noted above, this requirement 
represents a limitation. In particular, by disconnecting Wires 
16 from pads 12, the package is no longer in a usable state 
and package defects can no longer be isolated from IC 
defects. Thus, under existing techniques, it Was impossible 
to exercise the IC to full application speci?cations for 
diagnostics and fault localiZation. 

[0028] Referring noW to FIGS. 3 and 4, a novel pad 24 is 
depicted that provides a pad extension 26 that alloWs the pad 
24 to be probed Without ?rst removing the Wire 22 and/or 
Wire bond 20. As can be seen in FIG. 4, a probe tip 28 can 
be placed in contact With the pad extension 26 in order to 
effectuate a test Without removing Wire bond 20 or Wire 22. 
In this embodiment, the pad extensions 26 extend betWeen 
the pads and are about 1Athe siZe of the pad 24. Typical pads 
are 100 mm by 100 mm and include a pitch of about 200 
mm. Therefore, the extensions are approximately 50 mm by 
50 mm. It is conceivable that the pad extensions 26 could be 
10 mm by 10 mm, or smaller, so long as the probe tips could 
be manufactured to contact the pad extensions. Thus, the 
actual siZe of the pad and pad extensions Will generally be 
dictated by the need to maneuver betWeen the Wires extend 
ing from the balls as shoWn in FIG. 4. 

[0029] Referring noW to FIGS. 5 and 6, tWo alternate 
embodiments of the present invention are depicted on chip 
30 and chip 34, respectively. FIG. 5 shoWs probe pads 32 
arranged in a ring inside of the Wire bond pads 37 and 
electrically connected by lands 33. FIG. 6 depicts probe 
pads 36 that are arranged in a ring outside of the Wire bond 
pads 39 and connected by lands 35. Because the lands 33 and 
35 need only be about 20 mm Wide, these arrangements 
present no additional chip siZe requirement. The embodi 
ments depicted in FIGS. 5 and 6, Which neatly organiZe the 
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probe pads on the chip, are particularly suited for chips that 
require a large number of probes. 

[0030] FIGS. 7-11 depict additional embodiments of the 
present invention. For example, FIG. 7 depicts a chip 41 that 
includes pad extensions 38 extending toWards an interior 
portion of the chip and include corner pads 29 With pad 
extensions 40 that are also offset toWards the center of the 
chip 41. FIG. 8 depicts a chip 42 With pad extensions 44 that 
extend toWards an exterior portion of the chip 42. FIG. 9 
depicts a chip 46 With pads that include tWo pad extensions 
48 and 50 that extend both toWard and aWay from the center 
of the chip 46. FIG. 10 depicts a chip 52 that includes pad 
extensions 54 that are bent to extend in tWo directions. FIG. 
11 depicts a chip 56 having pad extensions 58 that extend 
from a center portion of a pad 59 toWard an exterior portion 
of the chip 56. As is evident from these embodiments, any 
number of alternative designs are possible and are consid 
ered to be Within the scope of this invention. The placement 
of the pad extensions may be in part in?uenced by the type 
of probing system used to perform failure analysis. For 
example, probing may be performed With a group of single 
probes on a probe station or With a probe ring on a tester, 
voltage contrast tool, or any other analytical equipment. 
Certain con?gurations may be particularly suited for use 
With a probe ring, While others may be better suited for 
single probe usage. 

[0031] In the preferred embodiment of the present inven 
tion the entire Wire bond pad is created Within a single layer 
of the integrated circuit device during the fabrication pro 
cess. In this manner, no additional cost or processes are 
added to the manufacturing of the chip in order to add this 
additional functionality. Thus, the Wire bond pad Will be 
formed With a ?rst area for receiving the Wire bond, and a 
second area for receiving the probe, Wherein the ?rst and 
second area Will be integrally formed substantially simulta 
neously during the fabrication process. The implementation 
of the pad extension is therefore accomplished during the 
same fabrication step as the pad itself. Accordingly, the only 
alteration necessary during the fabrication process may be a 
modi?cation to the mask used to de?ne the pad con?gura 
tion on the layer at Which the pads reside. The remaining 
fabrication steps (e. g., applying photoresist, developing pho 
toresist, and the etching process) need not be altered. 

[0032] In addition, a novel method for performing failure 
analysis on the integrated circuit after packaging is com 
pleted and a fault has detected, is described. Referring to 
FIG. 12, an integrated circuit device is depicted that 
includes a chip 61 and lead frame 63. Chip 61 includes pads 
68 each having a Wire bond 66 and Wire 64 that electrically 
connects chip 61 to lead frame 63. In accordance With this 
invention, pad extensions 69 are also included to facilitate in 
the testing process. During the packaging process, chip 61 
and the associated electrical connections are encapsulated in 
a insulative material 60 and 62 that entirely surrounds the 
chip 58. During the failure analysis procedure, a ?rst portion 
60 of the encapsulation material is removed. The removal of 
the encapsulation may be done With any knoWn method, 
including the use of nitric acid. As can be seen, a second 
portion 62 of the encapsulation material is left intact. Once 
the ?rst portion 60 of the encapsulation material is removed, 
probing of the system, using probe extensions 69 can occur 
Without removing Wire bond 66 or Wire 64 from the pad 68. 
In addition to the example depicted in FIG. 12, it is 
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understood that this technique could be used for the testing 
of any Wire bonded system, including the case Where a chip 
is Wire bonded directly to a circuit board. In addition to the 
failure analysis application described herein, it is understood 
that the testing or probing procedures may be performed on 
the chip after the Wire bond has been formed but prior to the 
encapsulation process. Thus, the probe extensions could be 
used as a mechanism for testing the chip prior to ?nal 
packaging. 
[0033] Referring to FIGS. 13 and 14, a probe ring 70 is 
depicted. The probe ring includes a plurality of probes 76 
that contact pad extensions 74 on the chip 72. In general, the 
probes are con?gured in a circular fashion around and above 
the chip 72. Generally, each pad on the chip 72 Will have a 
probe in contact thereWith for isolating faults. 

[0034] While the invention has been described in detail 
herein in accordance With certain preferred embodiments 
thereof, many modi?cations and changes therein may be 
affected by those skilled in the art. Accordingly, it is 
intended by the appended claims to proper all such modi 
?cations and changes as fall Within the true spirit and scope 
of the invention. 

1. An integrated circuit, comprising: 

a plurality of die pads having a ?rst area for receiving a 
Wire bond and a second smaller area for receiving a 
probe, Wherein the ?rst and second area are integrally 
formed substantially simultaneously from a single con 
ductive layer Within the integrated circuit. 

2. The integrated circuit of claim 1, Wherein the second 
smaller area extends toWards a center of the integrated 
circuit. 

3. The integrated circuit of claim 1, Wherein the second 
smaller area extends toWards an edge of the integrated 
circuit. 

4. The integrated circuit of claim 2, further comprising a 
third area that extends toWards an edge of the integrated 
circuit. 

5. The integrated circuit of claim 1, Wherein the ?rst and 
second area are coplanar. 

6. An integrated circuit comprising: 

a plurality of test pads each comprising a single conduc 
tive pad having a ?rst area for receiving a Wire bond 
and a second area for receiving a probe, Wherein the 
second area abuts, and is in electrical communication 
With the ?rst area. 

7. The integrated circuit of claim 6, Wherein the ?rst and 
second areas are formed substantially simultaneously from a 
single conductive layer. 

8. The integrated circuit of claim 6, Wherein the second 
area is smaller than the ?rst area. 
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9. A method for forming an integrated circuit device 
having Wire bond pads that are easily probed, comprising the 
steps of: 

creating each Wire bond pad Within a single layer of the 
integrated circuit device during a fabrication process; 
and 

forming each Wire bond pad With a ?rst area for receiving 
a Wire bond and a second area for receiving a probe, 
Wherein the ?rst and second area are integrally formed 
substantially simultaneously, and Wherein the ?rst and 
second areas are in electrical communication With each 
other. 

10. The method of claim 9, comprising the further steps 
of: 

completing a packaging of the integrated circuit device, 
including bonding the Wire bond pads of the integrated 
circuit device to a lead frame With lead Wires; 

testing the integrated circuit device; and 

upon the detection of a fault, performing the steps of: 

removing a portion of the packaging to expose at least 
one Wire bond pad; and 

placing the probe on said second area of the exposed 
Wire bond pad to analyZe the fault. 

11. The method of claim 10, Wherein the step of placing 
the probe is accomplished Without removing the lead Wires 
from the Wire bond pads. 

12. The method of claim 9, comprising the further step of: 

testing the integrated circuit by placing at least one probe 
on one of the Wire bond pad’s second area, prior to 
packaging. 

13. The method of claim 9, Wherein the second area is 
formed such that it extends toWards a center region of the 
integrated circuit device. 

14. The method of claim 9, Wherein the second area is 
formed such that it extends toWards a peripheral portion of 
the integrated circuit device. 

15. A method for performing failure analysis on an 
integrated circuit after packaging is completed and a fault 
has been detected, Wherein the integrated circuit comprises 
Wire bond pads each having a pad extension formed adjacent 
to a portion of the pad having a Wire bond, said method 
comprising the steps of: 

removing a portion of a lead frame packaging to expose 
the Wire bond pads; and 

probing the pad extension of at least one of the Wire bond 
pads With the Wire bond remaining af?xed to the at least 
one Wire bond pad. 

* * * * * 


