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WHAT IS CLAIMED IS: 

 

 1. A semiconductor package, comprising: 

 a first semiconductor chip including: 

 a first chip substrate, the first chip substrate having a first upper surface 

and a first lower surface opposite to each other, 

  a first through-silicon via (TSV),  

 a lower connection pad and a first lower passivation layer on the first 

lower surface of the first chip substrate, the first lower passivation layer 

including a pad trench exposing a portion of the lower connection pad, 

 an upper connection pad and a first upper passivation layer on the first 

upper surface of the first chip substrate, the first upper passivation layer 

including a first upper inorganic material layer; and 

 a second semiconductor chip connected to the first semiconductor chip, the 

second semiconductor chip including a second TSV, 

 wherein the first lower passivation layer has a stacked structure of a first lower 

inorganic material layer and a lower organic material layer, 

 wherein at least part of sidewalls of the pad trench are defined by sidewalls of 

the first lower inorganic material layer and sidewalls of the lower organic material layer, 

and 

 wherein a slope of the sidewalls of the first lower inorganic material layer is 

larger than a slope of the sidewalls of the lower organic material layer. 

 

 2. The semiconductor package as claimed in claim 1, wherein the first 

lower inorganic material layer is on the first lower surface of the first chip substrate, 

and the lower organic material layer is on the first lower inorganic material layer. 
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 3. The semiconductor package as claimed in claim 1 or claim 2, wherein 

the second semiconductor chip is on the first upper surface of the first chip substrate. 

 

 4. The semiconductor package as claimed in any one of claims 1 to 3, 

wherein:  

 the second semiconductor chip includes a second chip substrate having a second 

upper surface and a second lower surface opposite to each other, a second upper 

passivation layer on the second upper surface of the second chip substrate, and a second 

lower passivation layer on the second lower surface of the second chip substrate, and 

 each of the second upper passivation layer and the second lower passivation 

layer includes an inorganic material layer. 

 

 5. The semiconductor package as claimed in claim 4, wherein the second 

semiconductor chip is on the first upper surface of the first chip substrate. 

 

 6. The semiconductor package as claimed in any one of claims 1 to 5, 

further comprising a third semiconductor chip connected to the second semiconductor 

chip, the second semiconductor chip being between the first semiconductor chip and the 

third semiconductor chip. 

 

 7. The semiconductor package as claimed in claim 6, further comprising a 

connection bump between the second semiconductor chip and the third semiconductor 

chip. 

 

 8. The semiconductor package as claimed in any one of claims 1 to 7, 

wherein the first chip substrate includes a first semiconductor device layer, and the 

second semiconductor chip includes a second semiconductor device layer. 
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 9. A semiconductor package, comprising: 

 a first semiconductor chip including: 

 a first chip substrate including a first upper surface and a first lower 

surface opposite to each other,  

  a first TSV,  

 a first lower connection pad on the first lower surface of the first chip 

substrate,  

 a first lower passivation layer including a pad trench exposing a portion 

of a lower surface of the first lower connection pad, the first lower passivation 

layer having a first lower inorganic material layer and a lower organic material 

layer on the first lower inorganic material layer, and  

 a first upper passivation layer on the first upper surface of the first chip 

substrate; and 

 a second semiconductor chip connected to the first semiconductor chip, the 

second semiconductor chip including: 

 a second chip substrate a second upper surface and a second lower 

surface opposite to each other, the second lower surface facing the first upper 

surface of the first chip substrate, 

  a second TSV,  

  a second lower connection pad, and  

 a second lower passivation layer on the second lower surface of the 

second chip substrate, the second lower passivation layer including a second 

lower inorganic material layer, 

 wherein at least part of sidewalls of the pad trench are defined by 

sidewalls of the first lower inorganic material layer and sidewalls of the lower 

organic material layer, and 
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 wherein a slope of the sidewalls of the first lower inorganic material 

layer is larger than a slope of the sidewalls of the lower organic material layer. 

 

 10. The semiconductor package as claimed in claim 9, wherein the first 

upper passivation layer includes a first upper inorganic material layer. 

 

 11. The semiconductor package as claimed in claim 9 or claim 10, wherein: 

 the second semiconductor chip further includes a second upper passivation layer 

on the second upper surface of the second chip substrate, and 

 the second upper passivation layer includes a second upper inorganic material 

layer. 

  

 12. The semiconductor package as claimed in claim 9, wherein the sidewalls 

of the first lower inorganic material layer and the sidewalls of the lower organic 

material layer are directly connected to each other. 

 

 13. The semiconductor package as claimed in any one of claims 9 to 12, 

further comprising a connection bump connected to each of the first lower connection 

pad and the second lower connection pad, the connection bump including a pillar 

structure and a solder layer, and a width of the pillar structure being smaller than a 

width of the pad trench. 

 

 14. A semiconductor package, comprising: 
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 a first semiconductor chip including a first chip substrate, a first TSV, a first 

lower connection pad on the first lower surface of the first chip substrate, and a first 

passivation layer including a pad trench exposing a portion of a lower surface of the 

first lower connection pad, the first chip substrate including a first semiconductor 

device layer; and 

 a second semiconductor chip connected to the first semiconductor chip, the 

second semiconductor chip including a second chip substrate, a second TSV, and a 

second passivation layer, and the second chip substrate including a second 

semiconductor device layer,  

 wherein the first passivation layer includes a stacked structure of a first lower 

organic material layer and a first lower inorganic material layer, and the second 

passivation layer includes an inorganic material layer, 

 wherein at least part of sidewalls of the pad trench are defined by sidewalls of 

the first lower inorganic material layer and sidewalls of the lower organic material layer, 

and 

 wherein a slope of the sidewalls of the first lower inorganic material layer is 

larger than a slope of the sidewalls of the lower organic material layer. 

 

 15. The semiconductor package as claimed in claim 14, wherein: 

 the first chip substrate includes a first upper surface and a first lower surface 

opposite to each other,  

 the first passivation layer includes a first upper passivation layer on the first 

upper surface of the first chip substrate and a first lower passivation layer on the first 

lower surface of the first chip substrate,  

 the first lower passivation layer includes the organic material layer, and  

 the first upper passivation layer does not include the organic material layer. 
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 16. The semiconductor package as claimed in claim 15, wherein the second 

semiconductor chip is on the first upper surface of the first chip substrate. 

 

 17. The semiconductor package as claimed in claim 15 or claim 16, wherein: 

 the first lower passivation layer includes a first lower inorganic material layer on 

the first lower surface of the first chip substrate and the organic material layer on the 

first lower inorganic material layer, and  

 the first upper passivation layer includes a first upper inorganic material layer. 


