Regular Paper

J. KIEEME
Vol. 26, No. 10, pp. 720-725, October 2013
DOI: http://dx.doi.org/10.4313/JKEM.2013.26.10.720

720

500 V& Unified Trench Gate Power MOSFET
=8 ¥ M=o 2t oA

Zo|p'e
Dagdista o)

The Process and Fabrication of 500 V
Unified Trench Gate Power MOSFET

Ey-Goo Kang'®
! Department of Photovoltaic Engineering, Far East University, Eumseong 369-700, Korea

(Received August 23, 2013; Revised September 23, 2013; Accepted September 23, 2013)

Abstract: Power MOSFET operate voltage-driven devices, design to control the large power switching
device for power supply, converter, motor control, etc. We have analyzed trench process, field limit ring
process for fabrication of unified trench gate power MOSFET. And we have analyzed electrical
characteristics of fabricated unified trench gate power MOSFET, The optimal trench process was based
on SF6. After we carried out SEM measurement, we obtained superior trench gate and field limit ring
process. And we compared electrical characteristics of planar and trench gate unified power MOSFET
after completing device fabrication. As a result, the both of them was obtained 500 V breakdown voltage.
However trench gate unified power MOSFET was shown improved Vth and on state voltage drop
characteristics than planar gate unified power MOSFET.
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Table 1. Trench profile according to gas chemistry.

SEM Image

Classification

Cly/O Base

HBr/NF; Base

SFs Base

Table 2. SFs base profile control.

Parametem Results
No | yamp, ,.;"',;, SFR/02 | Press, | EP | prosie | Seloc- | Unit
(<) W) {scom) (mT) ¢ Afmind (9] tivity (%, 1a)
1 20 15 15/20 40 621,34 80,47 1,44 18, 64
20715 16680 B9 20 2526 1,59
25/10 24569 B2.87 31.75
5 28710 18940 91,24 221 252
& 15720 1238 8067 1.63 20,83
7 25710 22657 a0 76 42 00 275
8 40 30 15/20 Bo 1788 79,04 277 26.92
L] 40 45 20/15 4an 15778 99,53 19.50 1.9
NF; % Cl/O; chemistry= profile slope 2ol A
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Fig. 1. The SEM image of SFG profile.
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Fig. 2. Unit cell design of unified trench gate power
MOSFET.
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Fig. 3. 500 V unified trench gate power MOSFET full

chip layout.

A A e

e

@] N 1.0 gm, poly to CNT+= 2.0 gm,
poly to N'i= 05 m= A= /MdFegs F9
A chip B3 Z]£0A Vihel 2 A Z8E A
2 = 9l FHul2] pitch sizeZ A7 =AU
A5 5A4L A7) = W9 WA ruggedness 54
o] A= Wakow AAEHoY FF 549 HA
g} 9 d)g AAYE A H HAQ pitchE 2A
3= Hd¥o] FHoR g Holof & Heoer HTE
o}, tgoeg a1y 30 MdAY FxiAe HF npx
2 =US 5. E% 229 Hrhl 20 A o) 49

nAF B7F Al2g 8 2E A71AE 2783 o

o]+

3.3 500 V unified power MOSFET L& Z3of
Cyst n&

29 48 ABFRY v @AY AFUUES

LhER AL QL)

Anneal
-450°C 30min N2
Back metal Dep.

Fig. 4. The vertical section view of unified trench gate
power MOSFET.
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Fig. 9. The trench gate SEM image of unified trench
Fig. 6. Fabricated unified trench gate power MOSFET  gate power MOSFET.

on 8 inch wafer.

Fig. 10. The field limit ring SEM image of unified

Fig. 7. Packaged unified trench gate power MOSFET. trench gate power MOSFET,
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Fig. 11. The Id-Vg characteristics of unified planar

and trench gate power MOSFET,
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Fig. 12. The 1d-Vd characteristics of unified planar

and trench gate power MOSFET.
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Fig. 13. The breakdown characteristics of unified planar
and trench gate power MOSFET,
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Fig. 14. The on state voltage drop characteristics of
unified planar and trench gate power MOSFET.
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