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1. A method for manufacturing an integrated circuit structure, comprising: 

providing a semiconductor substrate; 

forming a pair of trenches in the semiconductor substrate to define an active re · n 

5 therebetween; 

forming an implanted source region in one of the trenches on one side of t 

region; 

forming an implanted drain region in the other trench on the other sid 

region; 

to forming shallow trench isolations in the trenches; 

forming at least one gate over the active region; and 

forming respective contacts to the implanted source region nd the implanted drain 

region. 

2. The method of claim I wherein the at least e gate is a floating gate, and 

15 further comprising forming an interpoly dielectric layer o r at least portions of the shallow 

trench isolations, the implanted source and drain regions and the floating gate. 

3. The method of claim 2 further co rising forming a control gate over the 

interpoly dielectric layer. 

4. The method of claim I furth comprising forming a device dielectric layer 

20 over at least the shallow trench isolations 

25 

30 

5. The method of claim 4 herein the step of forming respective contacts to the 

implanted source region and the mplanted drain region further comprises forming the 

respective source and drain co cts through the device dielectric layer to the implanted 

source region and the implan d drain region. 

6. A metho for manufacturing a flash memory integrated circuit structure, 

comprising: 

providing a emiconductor substrate; 

forming pad oxide layer on the semiconductor substrate; 

patte ing and forming a first photomask on the pad oxide layer, the first photomask 

having mask openings therein for forming shallow trench isolation trenches; 

forming shallow trench isolation trenches in the semiconductor substrate; 
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junction in one such trench, along the sidewall thereof adjacent another such 

trench, forming an implanted source region, the implanted area of the buri 

junction along the sidewall of the other such trench adjacent the impl ted 

source region forming an implanted drain region, and the portio of the 

semiconductor substrate between the implanted source regio and the 

implanted drain region forming an active region for the int rated circuit 

structure; 

forming shallow trench isolations in the trenches; and 

forming a floating gate over the active region between the i 

implanted drain regions. 

7. The method of claim 6 further comprising formi g an interpoly dielectric layer 

over at least portions of the shallow trench isolations, the 

gate. 

8. The method of claim 7 further com sing forming a control gate over the 

interpoly dielectric layer; 

9. 

over at least the shallow trench isolations 

comprising forming a device dielectric layer 

floating gate. 

10. The method of claim 9 rther comprising forming source and drain contacts 

20 through the device dielectric layer the implanted source region and the implanted drain 

region, respectively. 
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11. · rcuit structure, comprising: 

a the semiconductor substrate defining an active region 

an implan Cl source region in one of the trenches on one side of the active region; 

ted drain region in the other trench on the other side of the active region; 

shal w trench isolations in the trenches; 

a east one gate over the active region; and 

contacts connected respectively to the implanted source region and the implanted 

drain region. 
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floating gate, and further comprising an interpoly dielectric layer over at least portions of the 

shallow trench isolations, the implanted source and drain regions, and the floating gate. 

13. The integrated circuit structure of claim 12 further comprising a control g 

5 over the interpoly dielectric layer. 

14. The integrated circuit structure of claim 11 further device 

dielectric layer over at least the shallow trench isolations and gate. 

15. The integrated circuit structure of claim 14 wherein 
; 

implanted source region and the implanted drain region further comprise ource and drain 

IO contacts connected respectively through the device dielectric layer to t 

15 
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region and the implanted drain region. 

16. A flash memory integrated circuit structure, compris· 

a semiconductor substrate; 

a pad oxide layer on the semiconductor substrate; 

shallow trench isolation trenches in the semiconduc 

buried junctions implanted in the trenches, the mplanted area of one such buried 

junction in one such trench, along th sidewall thereof adjacent another such 

trench, forming an implanted sour region, the implanted area of the buried 

junction along the sidewall of e other such trench adjacent the implanted 

source region forming an i planted drain region, and the portion of the 

etween the implanted source region and the 

implanted drain regio forming an active region for the integrated circuit 

structure; 

shallow trench isolation in the trenches; and 

a floating gate over e active region between the implanted source and the implanted 

17. The i grated circuit structure of claim 16 further comprising an interpoly 

dielectric layer o r at least portions of the shallow trench isolations, the buried junctions, 

and the floatin gate. 

18. The integrated circuit structure of claim 17 further comprising a control gate 

over th interpoly dielectric layer; 
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dielectric layer over at least the shallow trench isolations and floating gate. 

20. The integrated circuit structure of claim 19 further comprising source nd 

drain contacts through the device dielectric layer to the implanted source region a the 

5 implanted drain region, respectively. 
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WHAT IS CLAIMED IS: 

1. A method for manufacturing an integrated circuit structure, comprising: 

providing a semiconductor substrate; 

forming a pair of trenches in the semiconductor substrate to define an active region 

therebetween; 5 

forming an implanted source region in one of the trenches on one side of the active 

region; 

forming an opposing implanted drain region in the other trench on the other side of 

the active region opposite the implanted source region in the one trench; 

forming shallow trench isolations in the trenches; 10 

forming at least one gate extending laterally across the active region and the 

implanted source and drain regions; and 

forming respective contacts to the implanted source region and the implanted drain 

region. 

2. The method of claim 1 wherein the at least one gate is a floating gate, and 15 

further comprising forming an interpoly dielectric layer over at least portions of the shallow 

trench isolations, the implanted source and drain regions, and the floating gate. 

3. The method of claim 2 further comprising forming a control gate over the 

interpoly dielectric layer. 

4. The method of claim 1 further comprising forming a device dielectric layer 20 

over at least the shallow trench isolations and gate. 

5. The method of claim 4 wherein the step of forming respective contacts to the 

implanted source region and the implanted drain region further comprises forming the 

respective source and drain contacts through the device dielectric layer to the implanted 

source region and the implanted drain region. 25 

6. A method for manufacturing a flash memory integrated circuit structure, 

comprising: 

providing a semiconductor substrate; 

forming a pad oxide layer on the semiconductor substrate; 

patterning and forming a first photomask on the pad oxide layer, the first photomask 30 

having mask openings therein for forming shallow trench isolation trenches; 
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forming shallow trench isolation trenches in the semiconductor substrate; 

implanting buried junctions in the trenches, the implanted area of one such buried 

junction in one such trench, along the sidewall thereof adjacent another such 

trench, forming an implanted source region, the implanted area of the buried 

junction along the opposing sidewall of the other such trench opposite the 5 

implanted source region in the one such trench and adjacent the implanted 

source region forming an implanted drain region, and the portion of the 

semiconductor substrate between the implanted source region and the 

implanted drain region forming an active region for the integrated circuit 

structure; 10 

forming shallow trench isolations in the trenches; 

forming a floating gate over the active region between the implanted source and the 

implanted drain regions; and 

forming at least one gate extending laterally across the active region and the 

implanted source and drain regions. 15 

7. The method of claim 6 further comprising forming an interpoly dielectric layer 

over at least portions of the shallow trench isolations, the buried junctions, and the floating 

gate. 

8. The method of claim 7 further comprising forming a control gate over the 

interpoly dielectric layer. 20 

9. The method of claim 6 further comprising forming a device dielectric layer 

over at least the shallow trench isolations and floating gate. 

10. The method of claim 9 further comprising forming source and drain contacts 

through the device dielectric layer to the implanted source region and the implanted drain 

region, respectively. 25 


