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A METHOD OF MANUFACTURE OF AN INTEGRATED CIRCUIT SYSTEM 

WITH SELF-ALIGNED ISOLATION STRUCTURES 

TECHNICAL FIELD 

[0001] The present invention relates to the field of integrated circuits and more specifically 

to integrated circuit with strained transistor. 

BACKGROUND ART 

[0002] Modern electronics, such as smart phones, personal digital assistants, location based 

services devices, digital cameras, music players, servers, and storage arrays, are packing 

more integrated circuits into an ever shrinking physical space with expectations for 

decreasing cost. Both higher performance and lower power are also quintessential 

requirements for electronics to continue proliferation into everyday. For example, more 

functions are packed into a cellular phone with higher performance and longer battery life. 

Numerous technologies have been developed to meet these requirements. 

[0003] Integrated circuits are often manufactured in and on silicon and other integrated 

circuit wafers. Integrated circuits include literally millions of metal oxide semiconductor field 

effect transistors (MOSFET). Advances in integrated circuit technology continue to shrink 

the sizes of these transistors and drive for higher performance with minimum power 

consumption. This dichotomy has inspired various approaches to solve the need for speed at 

lower power. 

[0004] As fabrication techniques for semiconductor integrated circuits have developed, the 

number of elements in a chip has increased. Element size has decreased as integration density 

has increased. Fabrication line width has decreased from sub-micron to quarter-micron, and 

smaller. Regardless of the reduction in element size, however, adequate insulation or 

isolation must be required among individual elements in a chip so that optimal performance 

can be achieved. The main object is to form isolations among individual elements, reducing 

their size as much as possible and ensuring superior isolation while creating more chip space 

for more elements. 

[0005] Among the different element isolation techniques, local oxidation of silicon 

(LOCOS) and trench isolation are the most common. The trench isolation technique has 
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received particular notice as it provides a small isolation region and the substrate surface 

remains level post process. The conventional deposition method for fabricating trench  
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the epitaxial layer 502 and above the substrate 112. The pad oxide layer 602 may provide an 

attachment surface for another insulator layer, such as a nitride layer 604. The nitride layer 

604 is formed on the pad oxide layer 602. 

[0042] A mask 606 may be applied on the nitride layer 604. The mask 606 having a recess 

608 in a predetermined pattern may be selectively applied to specific section. The recess 608 

is aligned over the buried oxide 504 without the need for etching the mask 606. The recess 

608 is not as wide as the buried oxide 504 and represents the width substantially the same as 

the width of the isolation structure column 110. The mask 606 protects the volume of the 

substrate 112 that will form the active regions of the first device 104 and the second device 

106. 

[0043] Referring now to FIG. 7, therein is shown a cross-sectional view of the structure of 

FIG. 6 in an etching phase. An etching process, such as an anisotropic reactive ion etch, 

removes a portion of the nitride layer 604, a portion of the pad oxide layer 602, a portion of 

the epitaxial layer 502, and a portion of the substrate 112 not covered by the mask 606 of 

FIG. 6. The nitride layer 604, the pad oxide layer 602, the epitaxial layer 502, and the 

substrate 112 are partially removed forming a trench 702 to the buried oxide 504. The trench 

702 is perpendicular to the buried oxide 504. The mask 606 is removed, such as a stripping 

process, from the nitride layer 604. 

[0044] Referring now to FIG. 8, therein is shown a cross-sectional view of the structure of 

FIG. 8 in a fill phase. The structure of FIG. 8 undergoes a vertical filling process, such as 

high density plasma (HDP) fill, with a material, such as an oxide, substantially the same as 

the buried oxide 504. A gap fill layer 802 fills the trench 702 in the substrate 112 forming the 

self-aligned inverted T-shaped isolation structure 102. The gap fill layer 802 also covers the 

nitride layer 604 over the pad oxide layer 602 and the epitaxial layer 502. The structure of 

FIG. 8 with the gap fill layer 802 may be further processed forming the integrated circuit 

system 100 of FIG. 1. 

[0045] Referring now to FIG. 9, therein is shown a cross-sectional view of the integrated 

circuit system 100 in an alternate first mask phase. An insulator, such as a pad oxide layer 

902, is applied over the substrate 112. The pad oxide layer 902 may provide an attachment 

surface for another insulator layer, such as a nitride layer 904. The nitride layer 904 is formed 

on the pad oxide layer 902 A photoresist (not shown) may be applied on the nitride layer 904. 

The photoresist may be selectively applied to specific sections in a predetermined pattern. 
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The photoresist provides a barrier to depositing of materials during deposition processes or to 

protect the volume below the covered area from etching. 
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What is claimed is: 

1. A method of manufacture of an integrated circuit system comprising: 

providing a substrate; 

forming an isolation structure base in the substrate through a recess without removal 

of the substrate;  5 

forming an epitaxial layer over the isolation structure base after annealing the 

substrate; 

forming a trench through  the epitaxial layer and into the substrate to the isolation 

structure base filled with isolation material; and 

forming a first transistor in the substrate next to the isolation structure base. 10 

2. The method as claimed in claim 1 further comprising forming a second 

transistor next to the isolation structure base and at an opposite side of the first transistor. 

3. The method as claimed in claim 1 further comprising: 

forming a self-aligned inverted T-shaped isolation structure with a gap fill of the 

trench. 15 

4. The method as claimed in claim 1 further comprising growing the epitaxial 

layer over the substrate and the isolation structure base. 

5. The method as claimed in claim 1 wherein forming the isolation structure base 

in the substrate includes annealing the isolation structure base to form a buried oxide. 

6. A method of manufacture of an integrated integrated circuit system 20 

comprising: 

providing a substrate; 

forming an isolation structure base in the substrate through a recess without removal 

of the substrate; 

forming an epitaxial layer over the isolation structure base after annealing the 25 

substrate; 

forming a trench through the epitaxial layer and into the substrate to the isolation 

structure base; 

forming a self-aligned inverted T-shaped isolation structure with a gap fill of the 

trench; and 30 

forming a first transistor in the substrate next to the self-aligned inverted T-shaped 

isolation structure. 
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7. The method as claimed in claim 6 wherein forming the isolation structure base 

includes forming a buried oxide by implantation of oxygen. 

8. The method as claimed in claim 6 wherein forming the trench through the 

epitaxial layer and into the substrate to the isolation structure base includes etching a self-

aligned trench to the isolation structure base with a patterned mask. 5 

9. The method as claimed in claim 6 wherein forming the self-aligned inverted 

T-shaped isolation structure with the gap fill of the trench includes forming an isolation 

structure column with a high density plasma oxide fill of the trench. 

10. The method as claimed in claim 6 wherein forming the self-aligned inverted 

T-shaped isolation structure with the gap fill of the trench includes forming an isolation 10 

structure column in contact with a buried oxide. 




