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Study on mmprovement of on-state voltage drop characteristics
According to Variation of JFET region of IGBT structure
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Abstract

Power semiconductors are semiconductors capable of controlling power over 1W and are mainly used as
switches. This power semiconductor device has been developed with the goal of reducing power consumption and
high breakdown voltage. This research was analyzed electrical characteristics of IGBT(Insulated Gate Biopolar
Transistor) according to diffusion length of JFET region. The Diffusion length of JFET region was controlled by
temperature and time using T-CAD simulator. As a result of experiments, we could obtain 1.14V low on state
voltage drop by fixing 1440V breakdown voltage.
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Table 1. Experiment result according to process parameters

of drive-in
ki 1. JFET Drive In X0 w2 AlS Z1|
D?W Dilve VCE- |  Critical
Te’;n Ti; Vth BV | SAT E-Field
it . ) v | v | aovem
(C) (s)
60 41256 | 1537 | 1.533 2.566
120 | 4.1256 | 1537 | 1.531 2.568
950 180 | 4.1256 | 1537 | 1.512 2.570
240 | 4.1256 | 1536 | 1.507 2.571
300 | 4.1256 | 1536 | 1.488 2.573
60 | 4.1327 | 1536 | 1.507 2.571
120 | 4.4396 | 1535 | 1.492 2.577
1000 180 | 4.4396 | 1534 | 1.451 2.584
240 | 4.4396 | 1532 | 1.439 2.592
300 | 4.4396 | 1531 | 1.413 2.600
D;”e D;We VCE- | Critical
Terrln Tifne Vth BV | SAT E-Field
Nt V) v | v | aV/em)
() (s)
60 41470 | 1533 | 1.433 2.589
120 | 4.4825 | 1527 | 1.372 2.619
1050 180 | 45110 | 1521 | 1.324 2.657
240 | 45467 | 1514 | 1.289 2.697
300 | 45753 | 1510 | 1.250 2.795
60 | 4.4396 | 1519 | 1.307 2.670
120 | 4.1327 | 1499 | 1.237 2.782
1100 180 | 4.6395 | 1480 | 1.199 2.858
240 | 4.6823 | 1459 | 1.188 2.941
300 | 4.4753 | 1442 | 1.184 3.009
60 45681 | 1479 | 1.206 2.862
120 | 47180 | 1427 | 1.177 3.056
1150 180 | 4.2469 | 1386 | 1.166 3.166
240 | 4.2612 | 1354 | 1.161 3.227
300 | 45324 | 1331 | 1.152 3.255
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O% 6. dlolme| HIMEzo w2 SEXtnt 2-AE|
et Zst EM
. . . . . 1.160
484[—=—Vth |
J|=*— VCE-SAT -
4.6 a 11158 o
=1
44] ) ~ @
Q
42 . N 1156 &
S 40 \ . s
= 4 *\* A > el 1.154 §
e % -
s 3.84 \ */\*/*7/ . %
] W o
>o e 1152 8
3.4 /_/' 115 %
32] =
1.150

5.0x10° 55x10° 6.0x10° 6.5x10° 7.0x10% 7.5x107
P-Base Dose (cm’?)

Fig. 7. The breakdown voltage and on state voltage drop
characteristics according to Dose of p-base

a8l 7. P-dHolA =gk w2
Mot 45t 4

(342)

j.inst.Korean.electr.electron.eng.Vol.22,No.2,339~343,June 2018

1.0x10°4  [—=— Temp 1000 / Time 300
—e— Temp 1150 / Time 300 i
8.0x10°
€
g 6.0x10° ]
*8 4.0x10° _
ko)
\_8/ 2.0x10° ;
0.0 W
200 0 200 400 600 800 1000 1200 1400 1600

V(collector) (V)
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characteristics according to diffusion length of JFET
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