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A 15V operated Shallow Trench IGBT (ST-IGBT) fabricated by low temperature process
and optimized for 12inch wafers
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In this paper, we propose shallow trench IGBT (ST-IGBT) and its fabrication process. It is designed for 15V of gate operation, as is the
same as conventional IGBTs. The cell is consist of shallow trench gate MOS structure and shallow doping layers, formed by ion implantation
and RTA (Rapid Thermal Anneal). The edge termination structure is composed of many shallow FLRs. The optimized cell design reduces
Vce(sat) by 0.15V, compared with conventional IGBTs.
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Table 1. Cell’s structural parameters (Unit: um).
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Wafer 60ohm-cm

* FLR Boron implant 1.0x103cm?/1MeV/7deg

* RTA

* Trench etching

* Qate oxidation 100nm

* Polysilicon depo

* Screen oxide formation 100nm

 CS implant Phosphorus 7.0x10"2cm%/1MeV/7deg
* RTA

+ P-Base implant Boron 1.5x103%cm%/240keV/7deg
* RTA

 Strip screen oxide

 Source implant Arsenic 1.0x10%¢cm2/30keV/7deg
* P+ implant BF2 1.0x10'5cm2/30keV/7deg

* RTA

+ BPSG deposition R"g%o (t)hermal sequence

and anneal 900degC/60min
* Contact hole formation
* Metallization
* Backside processing
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Fig. 2. Process flow
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Table 2. Physical models for device simulations.

Model category Models

Drift-diffusion

Thermodynamic
Bandgap narrowing

Carrier transport

Intrinsic density
Mobility

Temperature dependence

Doping concentration dependence
High electric field dependence
Carrier-carrier scattering effect
Normal electric field dependence in the
MOS channel

Shockley-Read-Hall

(Carrier lifetime=10us (electron), 3us
(hole))

Auger

Avalanche (University of Bologna)

Generation-
Recombination

SEXES:IEEJ-115068 #EHl%E L



3. LIEE YIal—LalvHEREER

EWaTEE A I 2 b — g AW TER LT ST-
IGBT #:&# X 3 12Rd, K4IZARTXHc, EASNHM
FB IO F 13, RTA 1L » TIRIERAITEE LS
LT EERMER LT,

NetActive (cm”-3)
2.726e+20
4.738e+17
8.237e+14

ﬂ1 257e+12
-1.00de+14
-5.776c+16

i-a.szse+19

37REAYIalb—varEROTERLE
ST-IGBT & /L&
Fig. 3. Process simulated ST-IGBT cell structure.
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Fig. 4. Total and active concentration profiles of P-Base and

CS layers.
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Fig. 5. Ic-Vc characteristics.
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Fig. 6. On-state carrier distribution profiles.
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Fig. 13. Short-circuit waveforms of ST-IGBT.
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Fig. 14. Proposed edge termination structure.
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