
1 / 9 

 

 

FIG. 1 

 

FIG. 2  

20

21

201202

203

204

211 212

213

214

P1

P2
10

A A

D1

D2

50

51

201
202 203

204

30

31

321

322

323

324

331

332

333
334

35

D1

D3

D2

50

20



2 / 9 

 

FIG. 3 
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FIG. 4A  
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FIG. 4B 
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FIG. 4C 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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A base plate is provided

A plurality of semiconductor dies are formed, in which each of the plurality 

of semiconductor dies includes a substrate, and a plurality of pairs of signal 

via groups which are independent of each other, in which the substrate 

includes a top surface and a bottom surface arranged opposite to the top 

surface, a plurality of signal via groups are arranged in the substrate and 

spaced apart from each other, two signal via groups in each pair of the 

plurality of pairs of signal via groups are distributed symmetrically with 

respect to an axis located on the top surface of the substrate, one of the two 

signal via groups is distributed in a first region arranged on one side of the 

axis, and another one of the two signal via groups is distributed in a second 

region arranged on another side of the axis, the axis being parallel to a first 

direction or a second direction, each of the plurality of signal via groups 

includes a plurality of signal vias arranged in a polygonal shape, any two of 

the plurality of signal vias in each of the plurality of signal via groups are 

electrically isolated from each other, each of the plurality of signal vias 

penetrates through the substrate along a third direction, in which the first 

direction and the second direction are perpendicular to each other and are 

parallel to the top surface of the substrate, and the third direction is a direction 

perpendicular to the top surface of the substrate

A stack structure is formed on the base plate based on the plurality of 

semiconductor dies, in which the stack structure includes N cell structures, 

the  N cell structures are sequentially stacked on one another in the third 

direction and are electrically connected to each other, each of the N cell 

structures includes four semiconductor dies, the four semiconductor dies in 

each of the N cell structures are sequentially stacked on one another along the 

third direction, a first semiconductor die at a bottommost layer of the four 

semiconductor dies is stacked face-to-face with a second semiconductor die 

arranged above the first semiconductor die, the second semiconductor die is 

stacked back-to-back with a third semiconductor die arranged above the 

second semiconductor die, and the third semiconductor die is stacked face-to-

face with a fourth semiconductor die arranged above the third semiconductor 

die, in which N is a positive integer; in which axes of any two adjacent 

semiconductor dies in the stack structure are aligned with each other, and the 

first region of one of the any two adjacent semiconductor dies is aligned with 

the second region of another one of the any two adjacent semiconductor dies; 

and in which face-to-face means that top surfaces of two adjacent 

semiconductor dies face towards each other, and back-to-back means that 

bottom surfaces of two adjacent semiconductor dies face towards each other
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