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A Study on Electrical Characteristics of Trench Field Ring
for Breakdown Characteristics
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Abstract

In this paper, we proposed trench field ring for breakdown voltage of power devices. The proposed
trench field ring was improved 10% efficiency comparing with conventional field ring. we analyzed five
parameters of trench field ring for design of trench field ring and carried out 2-D devices simulation
and process simulations. That is, we analyzed number of field ring, juction depth, distance of field
rings, trench width, doping profield. The proposed trench field ring was better to more 1000 V.
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Fig. 1. Breakdown voltage characteristics of four
structures.
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Fig. 2. Electric Field concentration of field plate
trenched field ring.
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Fig. 3. Electric field of plate edge.
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Fig. 4. Charge formation of interface.
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Fig. 5. Reducing breakdown voltage by interface
charge.

Plate® U&7 fslde 44 Az 245%
2 T4 Az T4 5L AAol Hed 1 A4
A 718 BEF fHA Alde] Asrl wEoZ
7heAdel xth 53 FAHAR A Asere A}
43 9ol 29 49 o] o] Haprt ws
AWM HAzE TR AAREEL 5H& 3 A
A1717 H=d AstEE A=7) plate® AMEE
o274 dojA= 14 V| breakdown voltage 34+
Ho ¥4 =,

2.3 Trenched field ring2l =&

Trenched field ring®] 7} 2 #7HdL junction
depth7} 27l F4€chs Holoh ol 1Y 62 %
A dol £ £ 9=d oF 20% AE junction
depth?} Z o] At}



A=t iw,, B 38
=g W, BIDBHD

wrtionsl Field Ring { = 153179 =

2 WSEes 0 (s

a3 6. Trenched field ring?] A% el.
Fig. 6. Juction depth of trench field ring.
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Fig. 7. Five parameter of trench field ring.
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Fig. 8. Breakdown voltage variation by five
parameter of trench field ring.
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Fig. 9. Results of five parameter of trench field
ring.
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Fig. 10. Doping profile by diffusion time and
temperature.
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Fig. 11. Comparing with 1400 V conventional
field ring and trench field ring.
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Fig. 12. Comparing with 2400 V conventional
field ring and trench field ring.
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Fig. 13. Improved breakdown characteristics of
trench field ring.
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Fig. 14. Electric field distribution of trench field
ring.
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