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(57) ABSTRACT 

A test chip for a molding material including ?llers, includ 
ing, a semiconductor substrate and a test circuit formed on 
the substrate. The test circuit includes at least one transistor, 
and tWo dams formed on the substrate for providing a slit 
therebetWeen, the slit capturing the ?llers of the molding 
material When the molding material is applied to the test 
circuit. A method for testing a molding material including 
?llers for a semiconductor device, including steps of pre 
paring a test chip, placing the test chip in molding equip 
ment, injecting the molding material including ?llers into 
the molding equipment, capturing the ?llers in the slit, and 
detecting the in?uence of the ?llers on electrical character 
istics of the test chip using the test circuit 
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TEST CHIP FOR MOLDING MATERIAL 
INCLUDING FILLER AND METHOD FOR 
EVALUATING THE MOLDING MATERIAL 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority bene?t of J apa 
nese Patent Application No. 11-346410, ?led Dec. 6, 1999, 
the entire disclosure of Which is incorporated herein of 
reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The invention relates to a test chip for molding 
material including ?llers and a method for evaluating the 
molding material by using the test chip. 

[0004] 2. Description of the Related Art 

[0005] At the very last stage of a process of manufacturing 
semiconductor chips, a semiconductor chip is molded With 
a molding material. The molding material is formed of resin 
With minimum chips of silica glass, Which are generally 
called “?llers”. 

[0006] During the very last stage of the manufacturing 
process, it is Well knoWn that characteristics of a transistor 
of the semiconductor chip are deteriorated or that a gate 
oXide layer of the transistor is destroyed by the ?llers 
because the ?llers mechanically damage the surface of the 
semiconductor chip. Speci?cally, With an increase in the 
level of integration of semiconductor chips, a part of circuit 
patterns should be formed under terminal pads and the 
distance betWeen the terminal pads should become short. 
Therefore, the problems caused by the ?llers become more 
seriously because the ?llers are stacked betWeen the pads. 

[0007] To avoid the problems described above, several 
proposals have been made. For eXample, forming a thick 
?nal passivation layer, forming a Wafer coat layer betWeen 
the ?nal passivation layer and the resin, and developing a 
loW stress resin are proposed. HoWever, since the damage 
caused by the ?ller is varied, depending on the resin’s 
manufacture and kinds of circuit structures formed on the 
semiconductor chips, these proposals are insuf?cient satis 
?ed to resolve the problems described above. 

[0008] Therefore, it is necessary to test the resin itself to 
evaluate hoW and What in?uences of ?llers in resin are given 
to the semiconductor chip, so that the most appropriate resin 
can be used for each semiconductor chip in accordance of 
the test result of the resin itself. To perform the resin test, it 
is necessary to form a test circuit someWhere on the semi 
conductor chip. HoWever, if a test circuit is formed some 
Where on the semiconductor chip to evaluate the in?uence of 
the ?llers, the ?ller does not alWays stay on the test circuit, 
and it is almost impossible to predict Where the ?llers are 
located on the semiconductor chip. Therefore, a test for the 
resin could not be performed effectively. 

SUMMARY OF THE INVENTION 

[0009] An objective of the invention is to capture ?llers at 
the speci?c location on a test circuit easily and effectively to 
evaluate hoW and What in?uences of ?llers in resin are given 
to the semiconductor chip. Further, another objective of the 
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invention is to shoW the result of the evaluation quantita 
tively. To evaluate the in?uences, many test chips having 
different structure, many test chips formed by different steps, 
and many kinds of resin having different amount of ?llers 
are prepared. By using these different materials to the 
different test chips, the result of the evaluation can be shoWn 
in a quantitative form. 

[0010] These objectives are achieved by providing a test 
chip for a molding material including ?llers, including, a 
semiconductor substrate, a test circuit formed on the sub 
strate, the test circuit including at least one transistor, and 
tWo dams formed on the substrate for providing a slit 
therebetWeen, the slit capturing the ?llers of the molding 
material When the molding material is applied to the test 
circuit. 

[0011] Further, these objectives are achieved by providing 
a method for testing a molding material including ?llers for 
a semiconductor device, including steps of preparing a test 
chip including a semiconductor substrate, a test circuit 
formed on the substrate, Which includes at lease one tran 
sistor, and tWo dams formed on the substrate for providing 
a slit therebetWeen, placing the test chip in molding equip 
ment, injecting the molding material including ?llers into 
the molding equipment, capturing the ?llers in the slit, and 
detecting the in?uence of the ?llers on electrical character 
istics of the test chip using the test circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The invention Will be more particularly described 
With reference to the accompanying draWings in Which: 

[0013] FIG. 1 is a sectional vieW of a test chip of a ?rst 
embodiment of the invention; 

[0014] FIG. 2 is a sectional vieW of a test chip of a second 
embodiment of the invention; 

[0015] FIG. 3 is a plane vieW of a test chip of a third 
embodiment of the invention; and 

[0016] FIG. 4 is a plane vieW of a test chip of a fourth 
embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0017] Referring to FIG. 1, a test chip 100 of a ?rst 
embodiment includes three transistors A, B and C. These 
transistors A, B and C are formed on a surface of the 
semiconductor substrate 1, and are separated to each other 
by oXide layers 2. A test circuit is formed With these three 
transistors A, B and C by connecting them to each other With 
a metal Wiring layer 5 for testing electrical characteristics 
and functions of ROMs or DRAMs formed on the same 
substrate 1. The test circuit may be formed in a part of 
ROMs or DRAM. The test chip also includes an interme 
diate insulating layer 3 and a passivation layer 4, Which are 
formed on the transistors A, B and C. Dams 11 for capturing 
?llers included in a resin, are formed on the passivation layer 
4. The dams 11 are formed in parallel With each other to 
provide a slit 12 therebetWeen on the test circuit, so that the 
?llers are captured in the slits 12 Which is located on the test 
circuit. 

[0018] Furthermore, the dams 11 are formed perpendicular 
to a direction of resin ?oW. The dams 11 are formed of an 
insulating material such as polyimide, resist or CVD-SiO2. 
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[0019] To form the dams 11, the insulating layer is formed 
on the entire surface of the passivation layer 4, and then is 
patterned. The thickness of the dam 11 is set to be in the 
range from 30 pm to 130 pm. The Width of the slit 12 is 
determined in the range from 150 pm to 500 pm to capture 
various siZes of the ?llers in various formation. 

[0020] The test chips 100 having the dams 11 and a slit 12 
is set in a molding die of molding equipment, and then, the 
resin is injected into the molding equipment. The How of the 
resin is indicated as an arroW in FIG. 1. The ?llers 8 in the 
resin are stacked in the slit 12 betWeen the dams 11. After 
that, since thermal stress caused by shrinkage When the resin 
is solidi?ed, thermal stress When the resin is re?oWed, and 
thermal stress caused by heat cycle, are applied to the resin, 
the captured ?llers 8 mechanically damage the transistors A, 
B and C. Then, by performing a test With the test circuit, a 
change of electrical characteristics and defective of the 
functions of ROM or DRAM can be detected. 

[0021] Then, the test is performed by using another resin 
With a test chip having the same structure described above, 
or using the same resin With the test chip having a different 
structure. By comparing the test results, it is possible to 
select the best resin for the actual semiconductor chip. 

[0022] According to the ?rst embodiment, it is easy and 
effective to capture the ?llers 8 of the resin at the speci?c 
location on the test circuit because the slit 12 betWeen the 
dams 11 is formed on the test circuit. Therefore, several 
kinds of resin having different siZes or amounts of ?llers can 
be tested With several kinds of test chip having different 
structures. As a result, as it is possible to detect changes of 
electrical characteristics and defects in the operation of a 
ROM or a DRAM, the appropriate resin can be used for an 
actual semiconductor chip. 

[0023] Further, an alternative test circuit, Which does not 
have a passivasion layer, may be used. After testing the resin 
With a test chip having an alternative test circuit, the 
in?uence of the ?llers on the passivation layer can be found 
by comparing the test results of the test circuit and the 
alternative test circuit. 

[0024] Referring to FIG. 2, a test chip 200 of a second 
embodiment includes a test circuit having three transistors 
A‘, B‘ and C‘. In contrast to the test chip of the ?rst 
embodiment, the test chip 200 does not include an interme 
diate insulating layer and a passivation layer. Since there are 
no intermediate insulating layers, a gate electrode 213 of 
each transistor A‘, B‘ and C‘ can be formed of aluminum or 
copper, Which is the same material as that of a metaliZed 
Wire 205 for connecting the transistors to each other. Dams 
211 for capturing ?llers included in a resin, are formed on 
the eXposed surface of the test chip. The dams 211 are 
formed in parallel With each other to provide a slit 212 
therebetWeen on the test circuit, so that the ?llers 212 are 
captured in the slit 212, Which located on the test circuit. 
Furthermore, the dams 211 are formed perpendicular to a 
direction of resin ?oW. The material of the dams 211 is the 
same as that used in the ?rst embodiment. Further, the 
process for forming the dams 211 is also the same as that 
described for the ?rst embodiment. Moreover, the thickness 
of each dam 211 and the Width of the slit 212 are the same 
as in the ?rst embodiment, for the same reasons. 

[0025] According to the second embodiment, since there 
is no intermediate insulating layers and passivation layers on 
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the transistors A‘, B‘ and C‘, mechanical damage caused by 
the ?llers 208 is applied to a gate electrode 213 of each 
transistors A‘, B‘ and C‘ directly. Therefore, an ability of the 
test chip to detect a change of electrical characteristics and 
defects in the operation of a ROM or a DRAM is increased. 

[0026] Referring FIG. 3, a test chip 300 of the third 
embodiment is described. The test chip 300 includes a 
transistor area 315, and a peripheral area 314 surrounding 
the transistor area 315. In the peripheral area, a plurality of 
bonding Wire pads 316 is formed. Aplurality of dams 311 are 
formed in parallel With each other to provide slits 312 
thererbetWeen in the transistor area 315. Each slit has 
substantially the same Width, of around 500 pm, for captur 
ing ?llers contained in resin. Each dam 311 has substantially 
the same height, of around 130 pm, for capturing the ?llers 
easily. Further, each dam 311 is formed to eXtend perpen 
dicularly to a direction of resin ?oW, Which is indicated by 
an arroW in FIG. 3. The material of the dam 311 is the same 
as that used in the ?rst and second embodiments. Further, the 
process for forming the dams 311 is also the same as that 
described above for the ?rst and second embodiments. 
Transistors forming a test circuit are formed at the bottom in 
the each slit 312. An intermediate insulating layer and a 
passivation layer may be formed on the transistors, as in the 
?rst embodiment. Of cause, these layers may not be formed 
on the transistors, as Well as in the second embodiment. 

[0027] According to the third embodiment, since the dams 
311 and the slits 312 are formed over the entire transistor 
area 315, it is possible to ?nd out Which location the ?llers 
leads to the most mechanical damage to the transistors. Also, 
When several test circuits of different structures are formed 
under each slit 312, it is possible to ?nd out What structure 
the ?llers lead to the most mechanical damage from the 
?llers. 

[0028] Referring to FIG. 4, a test chip 400 of the fourth 
embodiment is described. The test chip 400 includes a 
transistor area 415, and a peripheral area 414 surrounding 
the transistor area 415. In the peripheral area, a plurality of 
bonding Wire pads 416 is formed. A plurality of dams 411 
having the height in the range of 30-130 pm, are formed in 
parallel With each other to provide slits 418, 419 and 420 
therebetWeen in the transistor area 415, each having a 
different Width. Each dam 411 is formed to eXtend perpen 
dicularly to a direction of resin ?oW, Which is indicated by 
an arroW in FIG. 4. The material of the dam 411 is the same 
as that used in the ?rst, second and third embodiments. 
Further the process for forming the dams 411 is also the 
same as that described above for the ?rst, second and third 
embodiments. The Widths of the slits 418, 419 and 420 are 
set to be at 500 pm, 300 pm and 150 pm, respectively. The 
Widths of dams 417 are varied in this embodiment. HoWever, 
dams having the same Width may be used. 

[0029] Generally, diameters of ?llers contained in resin 
are in the range of 50-150 mm, and the diameters of the 
?llers depend on kinds of resin. According to the fourth 
embodiment, since slits having the different Widths are 
formed, it is possible to evaluate any kind of resin. There 
fore, even if the diameter of the ?ller is unknoWn, the test 
can be performed. If necessary, after ?nding the best slit 
Width for the particular resin, using the test chip 400, a test 
using the test chip of the third embodiment, Which chip has 
the best slits, may be performed. 
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[0030] While the invention has been described With ref 
erence to illustrative embodiments, this description is not 
intended to be construed in a limiting sense. For example, in 
the ?rst through fourth embodiments, the in?uence of the 
?llers is tested and evaluated electrically by the test circuit. 
HoWever, it is possible to evaluate the in?uence visually 
using a SEM (Scanning Electron Microscope) or a metal 
lurgical Microscope. Therefore, it is not necessary to form a 
test circuit on the substrate. In this embodiment, the dams 
are directly formed on a silicon substrate. HoWever, if a layer 
made of a material softer than ?llers, is formed on the 
eXposed substrate, it is easier to observe the in?uence of the 
?llers using the SEM. Various other modi?cations of the 
illustrated embodiments, as Well as other embodiments of 
the invention, Will be apparent to those skilled in the art on 
reference to this description. Therefore, the appended claims 
are intended cover any such modi?cations or embodiments 
as fall Within the true scope of the invention. 

What I claim is: 
1. A test chip for testing a molding material having ?llers, 

comprising: 
a semiconductor substrate; 

a test circuit formed on the substrate, the test circuit 
including at least one transistor; and 

tWo dams formed on the substrate for providing a slit 
therebetWeen, the slit capturing the ?llers of the mold 
ing material When the molding material is applied to the 
test circuit. 

2. A test chip as claimed in claim 1, further comprising: 

an insulating layer formed on the transistors; and 

a metaliZed layer formed on the insulating layer, connect 
ing to the transistors. 

3. A test chip as claimed in claim 1, further comprising: 

an insulating layer formed on the transistors; 

a metaliZed layer formed on the insulating layer, connect 
ing to the transistors; and, 

a passivation layer formed on the metaliZed layer. 
4. A test chip as claimed in claim 1, Wherein each dam is 

formed in parallel, and is formed to eXtend perpendicularly 
to a direction of ?oW of the molding material to be applied 
to the test chip. 

5. A test chip as claimed in claim 2, Wherein each dam is 
formed in parallel, and is formed to eXtend perpendicularly 
to a direction of ?oW of the molding material to be applied 
to the test chip. 

6. A test chip as claimed in claim 3, Wherein each dam is 
formed in parallel, and is formed to eXtend perpendicularly 
to a direction of ?oW of the molding material to be applied 
to the test chip. 

7. A test chip as claimed in claim 1, Wherein the slit has 
a Width larger than a diameter of a largest one of the ?llers, 
and each dam has a height smaller than the largest. 

8. A test chip as claimed in claim 2, Wherein the slit has 
a Width larger than a diameter of a largest one of the ?llers, 
and each dam has a height smaller than the largest. 

9. A test chip as claimed in claim 3, Wherein the slit has 
a Width larger than a diameter of a largest one of the ?llers, 
and each dam has a height smaller than the largest. 

10. A test chip for a molding material including ?llers, 
comprising: 
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a semiconductor substrate; 

at least three test circuits formed on the substrate, each 
test circuit including at least one transistor; and 

at least four dams formed on the substrate for providing 
at least three slits therebetWeen, each slit capturing the 
?llers of the molding material When the molding mate 
rial is applied to each test circuit. 

11. Atest chip as claimed in claim 10, further comprising: 

an insulating layer formed on the transistors; and 

metaliZed layers formed on the insulating layer, connect 
ing to the transistors under each slit. 

12. Atest chip as claimed in claim 10, further comprising: 

an insulating layer formed on the transistors; 

metaliZed layers formed on the insulating layer, connect 
ing to the transistors under each slit; and 

a passivation layer formed on the metaliZed layer. 
13. A test chip as claimed in claim 10, Wherein the dams 

are formed in parallel to each other to eXtend perpendicu 
larly to a direction of ?oW of the molding material When the 
molding material is applied to the test circuit. 

14. A test chip as claimed in claim 11, Wherein the dams 
are formed in parallel to each other to eXtend perpendicu 
larly to a direction of ?oW of the molding material When the 
molding material is applied to the test circuit. 

15. A test chip as claimed in claim 12, Wherein the dams 
are formed in parallel to each other to extend perpendicu 
larly to a direction of ?oW of the molding material When the 
molding material is applied to the test circuit. 

16. A test chip as claimed in claim 10, Wherein each slit 
has substantially the same Width, said Width being larger 
than a diameter of a largest one of the ?llers, and Wherein 
each dam has a height smaller than the largest. 

17. A test chip as claimed in claim 11, Wherein each slit 
has substantially the same Width, said Width being larger 
than a diameter of a largest one of the ?llers, and Wherein 
each dam has a height smaller than the largest. 

18. A test chip as claimed in claim 12, Wherein each slit 
has substantially the same Width, said Width being larger 
than a diameter of a largest one of the ?llers, and Wherein 
each dam has a height smaller than the largest. 

19. A test chip as claimed in claim 10, Wherein the slits 
have different Widths, the largest of the Widths being larger 
than a diameter of a largest one of the ?llers, and Wherein 
each dam has a height smaller than the largest one of the 
?llers. 

20. A test chip as claimed in claim 11, Wherein the slits 
have different Widths, the largest of the Widths being larger 
than a diameter of a largest one of the ?llers, and Wherein 
each dam has a height smaller than the largest one of the 
?llers. 

21. A test chip as claimed in claim 12, Wherein the slits 
have different Widths, the largest of the Widths being larger 
than a diameter of a largest one of the ?llers, and Wherein 
each dam has a height smaller than the largest one of the 
?llers. 

22. A test chip for a molding material including ?llers, 
comprising: 

a semiconductor substrate; and 
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tWo darns formed on the substrate for providing a slit 
therebetWee, the slit capturing the ?llers of the molding 
material When the molding material is applied to the 
test circuit. 

23. Atest chip as claimed in claim 22, further comprising 
a layer formed on the substrate, the layer being softer than 
the ?llers of the molding material. 

24. A test chip as claimed in claim 22, Wherein each darn 
is formed in parallel, and is formed to eXtend perpendicu 
larly to a direction of How of the molding material to be 
applied to the test chip. 

25. A test chip as claimed in claim 23, Wherein each darn 
is formed in parallel, and is formed to eXtend perpendicu 
larly to a direction of How of the molding material to be 
applied to the test chip. 

26. A test chip as claimed in claim 22, Wherein the slit has 
a Width larger than a diameter of a largest one of the ?llers, 
and each darn has a height smaller than the largest. 

27. A test chip as claimed in claim 23, Wherein the slit has 
a Width larger than a diameter of a largest one of the ?llers, 
and each darn has a height smaller than the largest. 

28. A test chip for a rnolding material including ?llers, 
comprising: 

a semiconductor substrate; 

at least four darns formed on the substrate for providing 
at least three slits therebetWeen, each slit capturing the 
?llers of the molding material When the molding mate 
rial is applied to each test circuit. 

29. Atest chip as claimed in claim 28, further comprising 
a layer formed on the substrate, the layer being softer than 
the ?llers of the molding material. 

30. Atest chip as claimed in claim 28, Wherein, each darn 
is formed in parallel, and is formed to eXtend perpendicu 
larly to a direction of How of the molding material to be 
applied to the test chip. 

31. Atest chip as claimed in claim 29, Wherein, each darn 
is formed in parallel, and is formed to eXtend perpendicu 
larly to a direction of How of the molding material to be 
applied to the test chip. 

32. A test chip as claimed in claim 28, Wherein each slit 
has substantially the same Width, said Width being larger 
than a diameter of a largest one of the ?llers, and Wherein 
each darn has a height smaller than the largest. 

Jun. 7, 2001 

33. A test chip as claimed in claim 29, Wherein each slit 
has substantially the same Width, said Width being larger 
than a diameter of a largest one of the ?llers, and Wherein 
each darn has a height smaller than the largest. 

34. A test chip as claimed in claim 28, Wherein the slits 
have different Widths, the largest of the Widths being larger 
than a diameter of a largest one of the ?llers, and Wherein 
each darn has a height smaller than the largest one of the 
?llers. 

35. A test chip as claimed in claim 29, Wherein the slits 
have different Widths, the largest of the Widths being larger 
than a diameter of a largest one of the ?llers, and Wherein 
each darn has a height smaller than the largest one of the 
?llers. 

36. A method for testing a rnolding material including 
?llers for a semiconductor device, comprising: 

preparing a test chip including a semiconductor substrate, 
a test circuit formed on the substrate, Which includes at 
lease one transistor, and tWo darns formed on the 
substrate for providing a slit therebetWeen; 

placing the test chip in rnolding equiprnent; 

injecting the molding material including ?llers into the 
molding equiprnent; 

capturing the ?llers in the slit; and 

detecting the in?uence of the ?llers on electrical charac 
teristics of the test chip using the test circuit. 

37. A method for testing a rnolding material including 
?llers for a semiconductor device, comprising: 

preparing a test chip including a semiconductor substrate 
and tWo darns formed on the substrate for providing a 

slit therebetWeen; 
placing the test chip in rnolding equiprnent; 

injecting the molding material including ?llers into the 
molding equiprnent; 

capturing the ?llers in the slit; and 

detecting the in?uence of the ?llers upon the test chip by 
visually observing the surface of the test chip using an 
electron microscope. 

* * * * * 


