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FtSP@10V BVDSS VTH CISS COSS Qg@10V Ggd Fton*0g Fton*0gd 
DEVICE (ntQrnm2) (V) (V) (pF/cm2) (pF/cm2) (nO/cm2) (nO/cm2) (ntQnC) (mQnC) 

PriOr Art (Fig. 1) 8.7 27.6 1.5 79245 18016 1004 196 87.4 17.0 

Prior Art (Fig. 2) 9.8 42.5 1.5 98887 21869 1275 188 124.9 18.0 

PriOr Art (Fig. 8) 9.1 82.7 1.5 79908 11105 1088 140 94.5 12.8 

Fig. 5d 10.2 51.9 1.5 80008 15056 1071 187 109.8 14.0 

Fig. 5d (witn a tower 
EPI teststtvity) 7.2 42.8 1.5 80105 15778 1068 180 76.9 9.4 
*. All devtces navetne cell pitch ct 1.20m, the P-Wett junction depth 010.55m and GOX thickness of 50nrn. 

TABLE. | 



Patent Application Publication Feb. 23, 2012 Sheet 13 0f 37 US 2012/0043602 A1 

W////////////////////////////////////////////////////////////ß 

Nl (EPI layer) NI 

N++ N++ 

FIG. 7 FIG. 8 
Hard ll/lask Deline Trench Etch 

Sac Oxidation 
P-type dopant lag., B) Implant 
(single or multiple implants) 



Patent Application Publication Feb. 23, 2012 Sheet 14 0f 37 US 2012/0043602 A1 

M 

N++ 

N1 

FW ' 

N++ 

FIG. l0 FIG. 9 
Field OXide GVOWH PolySi Fill and Etch Back 
(50mm-500mm) N-type dopant (eg. P) Implant 

Anneal 



Patent Application Publication Feb. 23, 2012 Sheet 15 0f 37 US 2012/0043602 A1 

N++ N++ 

FIG. 12 FIG. 11 
Trench Etch Trench Mask 
Photo Resist Removal 



W///////% 
W 

FIG' 14(61) HQ 13 
Oxide Etch Back Trench Oxig|e Fi" 



Patent Application Publication Feb. 23, 2012 Sheet 17 0f 37 US 2012/0043602 A1 

--------------------- „Nî 
N2 

4,25/ ____________ __ 

N1 N1 

N++ N++ 

HG. 14m) HG 15 
Oxide EîCh Bäßk Gate Oxide Grown 



Patent Application Publication Feb. 23, 2012 Sheet 18 0f 37 US 2012/0043602 A1 

N++ N++ 

FIG. t6 FIG. t7 
Gate PoIySi Fi|| Gate PoIySi Etch Back 



Patent Application Publication Feb. 23, 2012 Sheet 19 0f 37 US 2012/0043602 A1 

N n N 

. ..... .M m 

N++ 
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Final Device Structure 
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