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Abstract: Protected Circuit Module protects battery from over—charge and over-discharge, also prevents

accidental explosion. Therefore, power MOSFET is essential to operate as a switch within the module. To

reduce power loss of MOSFET, the on state voltage drop should be lowered and the switching time

should be shorted. However there is trade-off between the breakdown voltage and the on state voltage

drop. The TDMOS can reduce the on state voltage drop. In this paper, effect of design parameter

variation on electrical properties of TDMOS, were analyzed by computer simulation. According to the

analyzed results, the optimization was performed to get 65% higher breakdown voltage and 17.4% on

resistance enhancement.
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Fig. 1. Trench gate MOSFET structure and design
parameters.
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Table 1. Parameter values employed in the simulation.

J. KIEEME, Vol. 25,

No. 5, pp. 340-344, May 2012: H.-W. Lee et al.

(@)
Parameter Value
8 T I
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D 5.0 X 1017 -2 g 6- v v .
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Energy 100 KeV £ 5] |
0x102%em ™2 >
N JFET Dose 5.0 0“cm 3
Energy 40 KeV §4_ T
£
Trench Depth 1.65 um 31 7
. 2 : : :
Trench Width 05 um 7x10'® 8x10" 910" 10x10"®
N-Drift (cm™)
()
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Fig. 3. Electric field of trench MOSFET half-pitch (a)
25 um, (b) 2 pm.
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Fig. 4. (a) On state voltage drop and (b) breakdown
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Table 2. Optimized parameters for 60 V trench gate
MOSFET.

Parameter Value
0x104 2
P+ Base Dose 5.0 0" cm
Energy 100 KeV
0% 107 2
N+ Source Dose 5.0 0" cm
Energy 100 KeV
0x 102 2
N JFET Dose 5.0X 10 cm
Energy 40 KeV
Trench Depth 1.65 pm
Trench Width 05 pum

P base dose 2.2 10 em =3

N epi 1.0 10 em ™2

Half Pitch 25 pm

Table 3. Analyzed results.

Characteristics Breakdown On resistance
Voltage
Conventional 40V 0 / 9
Value 0.454 cm
Optimized Value 66 V 0.375 2/cm?
Improvement
65% 17.4%
Rate
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