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Abstract: In this paper, Solar, Wind, fuel cell used in a Power conversion devices and

industrial inverter motor to increase the efficiency of energy consumption, which is a core part
of high-efficiency, high-voltage Trench Gate Field Stop IGBT was studied. For this purpose
Planar type NPT IGBT and Planar type Field Stop IGBT have designed a basic structure designed to
Trench Gate Field Stop IGBT based on the completed structure by analyzing the energy consumption of
electrical characteristics, efficiency is a key part, high-efficiency and high-voltage inverter for industry
regarding the optimization design for Trench Gate Field Stop IGBT.
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Fig. 1. Planar NPT IGBT.

Table 1. Basic process.

Parameter Process condition
P-base dose 8.0el3 cm™
P+ Emitter dose 3.0el5 cm *
N JFET dose 7.0ell cm™
N+ Emitter dose 1,0e16 cm
P+ collector dose 1.0e17 em™

Wafer resistivity 60 Qcm
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Fig. 2. Dnft depth by BV.

Table 2. Drift depth by BV
Drift 150 175 200 225 250 275 300
depth  ym m m Jil fm £m 4m

BV 1150 1382 1517 1602 1659 1700 1,728
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Fig. 3. JFET dose by Vth and Vce-sat, BV (a) Vth, (b)
Vee-sat, (c) BV,

Table 3. Planar NPT IGBT final process.
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Fig. 4. Planar FS IGBT.

Table 4. FS IGBT basic process.
Parameter

N Buffer

Process condition
Depth 25 gm
Resistivity 1 Qcm?

Dose 8.0eldem *

P+ collector Depth 0.5 im
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Parameter Process condition
Wafer R°;i:;t‘;t‘; 8‘30;5;‘3“‘ %M A NPT IGBTY o4 cexeze %
Cell pitch(half) 15 m 7’“‘\% 22 p‘.ll]‘:'] 7] wj&-o] N Hl-"ﬂ Aol o e
P-base Dose 6.5e13cm ~ Wel F7hE #EEY) fHME =ZESF FAE
I)Deplh 2.5 gm . 157 m ©]3}= wt=g)of s},
i ose 5.0eldem -
P Bnitter Width 49 /m _
— Dose 1.0e1%cm 2 Table 5. Drift depth by electrical characteristics,
J Depth 4.0 ym Drift depth Wafer resistivity 60 Qcm
. Dose 5.0el5cm ° 60 m 1.31 / 916
hieRamitter Width 15 m 80 m 1.43 / 1,163
Dose 1.0el7em™” 110 (m 1.61 / 1,453
P+ collect :
seawy Depth 05 m 140 m 1.77 / 1,500 more
Poly Gate width 10 m 180 m(NPT) 2.35 / 1,425 more
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Fig. 5. Drift depth by BV and field-effect I-V
characteristic (a) BV, (b) field-effect, (c) I-V characteristic.
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Fig. 6. Change by buffer depth and dose (a) field-effect,
(b) I-V characteristic, (c) BV, (d) Vce-sat.
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Table 6. Trench type FS IGBT process.

Parameter Process condition
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Table 7. Trench gate width and depth by electrical
characteristics.

ate depth
3 m
Gate wid!

4 m 5 gm
9 m 133 /1459 145 / 1,450
10 zm 1.40 / 1,457 143 /1449 144 / 1,436
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Fig. 10. Planar NPT IGBT VS planar FS IGBT VS
trench FS IGBT (a) Vth, (b) BV, (c) Vce-sat.

Table 8. Planar NPT IGBT VS planar FS IGBT VS
trench FS IGBT.

Vth(V) Vee-sat(V) BV(V)
Pla';g;;fm 55 2.35 1425
Pl‘;gagfs 55 1.55 1,458
TF?E:TFS 51 133 1,459

£ 8olA K 3%o] planar FS IGBT7} planar NPT
IGBTe| H|sle] FEA%e Hojpon IFEHGS
¥l Vee-sate] Yol S & 4 gl

4.8 2

B =Ro|xE planar type NPT IGBTS} planar
type FS IGBT 7|&F+xE AASIHL ol& Ed=
trench gate field stop IGBTE AA o <A
Fzo ANH EAE& BA3AY. AEHCA AR
planar FS IGBT7} planar NPT IGBTX.t} Vce-sat
7t A2 AL ¢ F A AHHeE UE 7X
o] H]3}l9] trench gate field stop IGBT # 4 35 2tk
= AL 4 5 UAdH.

L

#Ar2| =2

-4

Agre] AQdjs $5 et A}
BJuch

+H R
iTh)



A7) AAN 8838 =87, A267A A4E pp. 257-263, 2013 44: o|AE T 263

REFERENCES 23, 273 (2010).
[81 J. S. Lee, E. G. Kang, and M. Y, Sung, J
(1] B. J. Baliga, Fundamentals of Power Semiconductor KEEEME, 19, 912 (2006).
Devices (Springer, USA, 2008) [4] E. G. Kang and M. Y. Sung, J. KIEEME, 15, 758

[2] E. G. Kang, B. S. Ahn, and T. J, Nam, /. KIEEME, (2002).





