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(57) ABSTRACT 

Embodiments relate to a passivation layer for a semicon 
ductor device that may be formed in a Substrate having a 
plurality of semiconductor devices. The passivation layer 
may includes a first passivation layer, a second passivation 
layer, and a third passivation layer, and the passivation layer 
may have a laminated triple layer structure. 
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PASSIVATION LAYER FOR 
SEMCONDUCTOR DEVICE AND 

MANUFACTURING METHOD THEREOF 

0001. The present application claims priority under 35 
U.S.C. 119 and 35 U.S.C. 365 to Korean Patent Application 
No. 10-2005-0131499 (filed on Dec. 28, 2005), which is 
hereby incorporated by reference in its entirety. 

BACKGROUND 

0002. A manufacturing process of a semiconductor 
device may include manufacturing a series of semiconductor 
devices that make up a semiconductor apparatus. An assem 
bly process may thereafter be performed. 
0003. Before such an assembly process is performed, a 
passivation layer may be formed, which may protect a 
semiconductor device from static electricity, moisture, 
impact, etc. 
0004 For example, such a passivation layer may play a 
role in protecting a semiconductor device from moisture, 
ultraviolet radiation from the Sun, impact forces, pressure, 
and so forth. 
0005. A passivation layer may have a structure as illus 
trated in FIG. 1. 
0006 Referring to FIG. 1, a passivation layer may have 
a dual layer structure that may include lower passivation 
layer 120, for example made from silicon oxide, that may be 
formed on metal wiring 110. A passivation layer may also 
include upper passivation layer 130, for example made from 
silicon nitride. Metal wiring 110 may interconnect semicon 
ductor devices. 
0007 An annealing process may be performed after 
laminating a passivation layer. During an annealing process, 
fumes (e.g. gases) may occur from the lower layer of the 
passivation layer. In a dual layer passivation layer structure, 
a passivation layer may not be able to bear the pressure of 
the fume gas. In this situation, the silicon nitride layer (upper 
layer 130) may be partially removed from the silicon oxide 
layer (lower layer 120). Therefore, failure 180 may occur as 
illustrated in FIG. 1. 
0008 Hence, a general passivation layer having a dual 
layer structure may include a silicon oxide layer and a 
silicon nitride layer. In the passivation layer with the dual 
layer structure, upper layer 130 and lower layer 120 may 
have a large Surface stress difference therebetween and may 
have poor adhesive strength therebetween. Therefore, upper 
passivation layer 130 may become partially removed from 
lower passivation layer 120, for example in a high tempera 
ture process such as an annealing process. Moreover, if 
upper passivation layer 130 is damaged, a semiconductor 
device may be damaged by chemical materials in a Subse 
quent packaging process. 
0009. A failure of the passivation layer may cause a 
semiconductor device to be damaged by chemical materials 
used in a Subsequent assembly process, and may cause other 
failures to occur, for example failures in a wire bonding 
process. 

SUMMARY 

0010 Embodiments relate to a semiconductor device and 
a method for manufacturing a semiconductor device. 

Jun. 28, 2007 

0011 Embodiments relate to a passivation layer that may 
prevent a semiconductor device from being damaged in an 
assembly process, and a manufacturing method thereof. 
0012. In embodiments, a passivation layer for a semicon 
ductor device formed in a Substrate having a plurality of 
semiconductor devices therein may include a first passiva 
tion layer, a second passivation layer, and a third passivation 
layer, wherein the passivation layer has a laminated triple 
layer structure. Hence, a passivation layer may have a 
plurality of passivation layers, wherein the passivation lay 
ers are laminated in a triple layer structure. 
0013. In embodiments, a method for manufacturing a 
passivation layer for a semiconductor device may include 
laminating a first passivation layer on a Substrate having a 
plurality of semiconductor devices therein, laminating a 
second passivation layer on the first passivation layer, 
implanting an ion into a boundary Surface between the first 
passivation layer and the second passivation layer, and 
forming a third passivation layer between the first passiva 
tion layer and the second passivation layer by performing an 
annealing process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 is example drawing illustrating a structure 
of a passivation layer, 
0015 FIG. 2 is an example drawing illustrating a lami 
nated structure of a passivation layer for a semiconductor 
device according to embodiments; and 
0016 FIGS. 3 to 7 are example drawings illustrating a 
method for manufacturing a passivation layer for a semi 
conductor device according to embodiments. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0017 Referring to FIG. 2, a passivation layer may have 
a triple layer structure. According to embodiments, first 
passivation layer 220, third passivation layer 240, and 
second passivation layer 230 may be sequentially laminated 
on substrate 200. The substrate 200 may have a plurality of 
semiconductor devices 210 therein. 
0018. In embodiments, first passivation layer 220 may be 
a silicon oxide layer. In embodiments, third passivation layer 
240 may be a silicon oxide-nitride layer. In embodiments, 
second passivation layer 230 may be a silicon nitride layer. 
0019. In embodiments, a passivation layer for a semicon 
ductor device may have a triple layer structure including 
different components. Specifically, third passivation layer 
240, that may be a silicon oxide-nitride layer, may be 
formed. 
0020. According to embodiments, third passivation layer 
240 may be formed between first passivation layer 220, 
which may be made from a silicon oxide layer, and second 
passivation layer 230, which may be made from a silicon 
nitride layer. Third passivation layer 240 may be made from 
a silicon oxide-nitride layer. 
0021. Third passivation layer 240 may function as a 
buffer and may alleviate a surface stress difference between 
second passivation layer 230 and first passivation layer 220. 
Third passivation layer 240 may compensate for adhesive 
strength between the upper passivation layer and the lower 
passivation layer. That is, third passivation layer 240 may 
provide additional adhesive strength between upper passi 
vation layer 230 and lower passivation layer 220. 
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0022. According to embodiments, a passivation layer for 
a semiconductor may prevent an upper passivation layer of 
the passivation layer from being damaged, removed, or 
partially removed from a lower passivation layer. Accord 
ingly the semiconductor device may be better protected 
during a Subsequent process, Such as a manufacturing pro 
CCSS, 

0023 FIGS. 3 to 7 are example drawings illustrating a 
method for manufacturing a passivation layer for a semi 
conductor device according to embodiments. 
0024. Referring to FIG. 3, first passivation layer 220 may 
be laminated on substrate 200. Substrate 200 may have a 
plurality of semiconductor devices 210 formed thereon. In 
embodiments, first passivation layer 220 may be made from 
a silicon oxide layer. 
0025 Referring to FIG. 4, second passivation layer 230 
may be laminated on first passivation layer 220. In embodi 
ments, second passivation layer 230 may be made from a 
silicon nitride layer. 
0026 Referring to FIG. 5, an ion implantation process 
may be performed, and may implant impurities into the 
interface between second passivation layer 230 and first 
passivation layer 220. 
0027. In embodiments, the implanted ion may be oxygen 
or an oxygen-based impurity. However, the implanted ion 
may use any ion capable of forming a silicon oxide-nitride 
layer, for example by chemically reacting with the silicon 
nitride layer constituting second passivation layer 230. 
0028 Referring to FIG. 6, second passivation layer 230 
may have ions implanted in a lower portion thereof. Second 
passivation layer 230 may then be annealed. According to 
embodiments, third passivation layer 240 may thereby be 
formed under second passivation layer 230, as illustrated in 
FIG. 7. 

0029. That is, the annealing process may be performed to 
generate the interface between second passivation layer 230 
and first passivation layer 220. 
0030 The process for annealing second passivation layer 
230 may be performed in a temperature range of approxi 
mately 200 to 450° C., and at a pressure of several Torr to 
atmospheric pressure (approximately 760 Torr). In the 
annealing process, N or H2 gas may be used. 
0031. In embodiments, third passivation layer 240 may 
be formed by annealing second passivation layer 230. Third 
passivation layer 240 may have various thicknesses depend 
ing on certain variables, such as a temperature and reaction 
time of the annealing process. Specifically, if the tempera 
ture or reaction time of the annealing process increases, it 
may be possible to increase a thickness of third passivation 
layer 240. 
0032. According to embodiments, third passivation layer 
240, which may be made from the silicon oxide-nitride 
layer, may be formed between first passivation layer 220 (for 
example, made from the silicon oxide layer) and second 
passivation layer 230 (for example, made from the silicon 
nitride layer). It may accordingly be possible to alleviate a 
Surface stress difference between second passivation layer 
230 and first passivation layer 220. It may also be possible 
to increase an adhesive strength between the upper passi 
vation layer 230 and the lower passivation layer 220. 
0033 Consequently, according to embodiments, it may 
be possible to effectively prevent second (upper) passivation 
layer 230 from being removed or partially removed from 
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first (lower) passivation layer 220. A semiconductor device 
may thereby be protected during a Subsequent process. 
0034) Further, according to embodiments, ions may be 
implanted between second (upper) passivation layer 230 and 
first (lower) passivation layer 220, and then annealed. Third 
passivation layer 240 may thereby be formed. Thus, ions 
may be implanted into the second layer 230 and the anneal 
ing process may form the third layer 240. 
0035. In embodiments, since an amount of an implanted 
ion may be adjusted, it may be possible to adjust a thickness 
of the formed third passivation layer 240. 
0036. Third passivation layer 240 may be formed only in 
a portion of passivation layer, for example only partially 
covering a semiconductor device according to the charac 
teristics of the semiconductor device formed in the substrate. 
A mask may be used to implant to ions only in a desired 
position. Third passivation layer 240 may thus be formed 
only in a desired position. 
0037 Moreover, third passivation layer 240 may be 
formed by a deposition process. Third passivation layer 240 
may be formed through ion implantation and annealing 
processes. Accordingly it may be possible to easily adjust a 
thickness or position of third passivation layer 240. 
0038. It will be apparent to those skilled in the art that 
various modifications and variations can be made to embodi 
ments. Thus, it is intended that embodiments cover modi 
fications and variations thereof within the scope of the 
appended claims. It is also understood that when a layer is 
referred to as being “on” or “over another layer or sub 
strate, it can be directly on the other layer or substrate, or 
intervening layers may also be present. 
What is claimed is: 
1. A passivation layer comprising: 
a first passivation layer; 
a second passivation layer, and 
a third passivation layer, 
wherein the first, second, and third passivation layer form 

a laminated triple layer structure. 
2. The passivation layer of claim 1, wherein the third 

passivation layer comprises a silicon oxide-nitride layer. 
3. The passivation layer of claim 2, the first passivation 

layer comprises a silicon oxide layer. 
4. The passivation layer of claim 2, wherein the second 

passivation layer comprises a silicon nitride layer. 
5. The passivation layer of claim 1, wherein the first 

passivation layer comprises a silicon oxide layer, the second 
passivation layer comprises a silicon nitride layer, and the 
third passivation layer comprises a silicon oxide-nitride 
layer. 

6. The passivation layer of claim 1, wherein the first 
passivation layer comprises a first material having first 
characteristics, the second passivation layer comprises a 
second material having second characteristics, and the third 
passivation layer comprises a third material having the first 
and second characteristics. 

7. The passivation layer of claim 6, wherein the first 
passivation layer is formed on a semiconductor Substrate. 

8. A method comprising: 
providing a first passivation layer on a substrate; 
providing a second passivation layer on the first passiva 

tion layer, 
implanting an ion into a boundary Surface between the 

first passivation layer and the second passivation layer; 
and 
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forming a third passivation layer between the first passi 
Vation layer and the second passivation layer by per 
forming an annealing process. 

9. The method of claim 8, wherein a plurality of semi 
conductor devices are formed on the substrate. 

10. The method of claim 8, wherein the annealing process 
is performed to generate an interface between the first 
passivation layer and the second passivation layer. 

11. The method of claim 8, wherein the ion comprises at 
least one of oxygen and an oxygen-based impurity. 

12. The method of claim 8, wherein the annealing process 
is performed in a temperature range of approximately 250 to 
450° C. 

13. The method of claim 8, wherein a least one of N and 
He is used in the annealing process. 

14. The method of claim 8, wherein the third passivation 
layer comprises a silicon oxide-nitride layer. 

15. The method of claim 8, wherein the first passivation 
layer comprises a silicon oxide layer. 

16. The method of claim 8, wherein the second passiva 
tion layer comprises a silicon nitride layer. 
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17. The method of claim 8, wherein the first passivation 
layer comprises a silicon oxide layer, the second passivation 
layer comprises a silicon nitride layer, and the third passi 
Vation layer comprises a silicon oxide-nitride layer. 

18. A method comprising: 
forming a first passivation layer on a Substrate having first 

material characteristics; 
forming a second passivation layer on the first passivation 

layer having second material characteristics; and 
forming a third passivation layer between the first and 

second passivation layers, the third passivation layer 
having material characteristics of both the first and 
second passivation layers. 

19. The method of claim 18, wherein the third passivation 
layer is formed by implanting ions in the second passivation 
layer and performing an annealing process. 

20. The method of claim 19, wherein the first passivation 
layer comprises a silicon oxide layer, the second passivation 
layer comprises a silicon nitride layer, and the third passi 
Vation layer comprises a silicon oxide-nitride layer. 
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