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Part Symbol Description
Vin [V] Threshold voltage

Kpiin [A/V?  Transconductance coefficient in linear region

MOSO OO | Kpsar [A/V?]  Transconductance coefficient in saturation region

6 [V Transverse field transconductance factor

AV Short channel parameter
0o S [em?] Effective die area

Wg [cm] Width of N-drift region

Np [cm™3] Doping concentration of N-drift region

Tar [1s] Carrier high-level lifetime in N-drift region
o000 h, [cm*/s] Hole recombination coefficient in emitter (NPT)
oo0 Wy [em] Width of N-buffer layer (PT)

Ny [em™?] Doping concentration of N-buffer layer (PT)

Ter |us] Carrier lifetime in N-buffer layer (PT)

Tsne [A] Minority carrier saturation current (PT)
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Uy ddodbobodoodooodobodd gy 0000000000000 7pp U
Ddoooodouoboooooooooooouonoooooooogn rgp 0O
gooboobodooodododiod ., 0D000000000000000 7gp 00
gbodbdbaboobooobodbodooabooboioobodbdaodiod ., 000000
OO00o0o0OoPTO IGBTOOOODODODOOOOOODDODODOOOOOOOOOOOOO
O000000000000000000000000 550

00000000 A UOONPTO IGBTOOOptOODOOUOOOO - 000000
gddodooouoooououonooooouooboouooooa 1><10712cm4/s
O000000U0oU0oU0pf00O00OD0U0OO0n OOODODOOODOODOOOOO
I,, 0

L1 = qhySp(z)? (3.32)

Wpg (3.31)

00000 220

OOOPTO IGBTOOONPTO IGRTOOOO0OOODOOOOOOOOOOOO
00000000000 0000000Wy, Ny, I, 0000000000 Wy =4
1000000000 Ny=1x10em=2000000000000000000
000000000000 000000000000000 CSTBTO FSO IGBT
00000000 Wy, Ny0OOOOOOOOOO0DO00O0000000000000
Ipe=10"%-10"2A000000000000 [55]0
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0000 V,00O0OOODO0O000O0000000 38000000000000
000000000 380000000 Vy,=48600000
0000000000000000000 K,wDK,y,00O0OO0000000 600
0000000000000000000000000000000000000 A=0
0000000 39000000000000000000000000 A=0000
00V, =48000000000000000V,=7V09vVOO0000 (3.30)0
00060 K, 00000027°CO00060=020K,,,=1020000000000
00000000000000 Ky, 000000 Ky, =13.60000
000003900000000000000000000007°C00000
Vin = 4.610 Kpey = 910 Ky, = 121 0000000125°C 00000 Vy, = 4.420
Kpsat =820 K, = 10800000000000000000000000 V00

000000000000000 Kpwd Ky 0000000000000 (3.33)00
(3.34)00 (3.35) 000000000000 [40]0

Vy, = 4.86 + 0.0047 x (300 — T) (3.33)
300\ %"
Kpsat = 102 X (T) (334)

300 -
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Le(t) = 1.(0+) ( +)t 1.(0+) (3.36)
|55+ 1] expe) - 0
oooo
2 A2 2
q“A*Dyn;
=127 3.37
F IsneTHL ( )
0ooOoo0o
3.88 x 106 x T3
(T) = 3.38
(T = = o 77000/ T) (3:38)
1% 10712 x (300/7)°5
. X (300/T) (3.39)

Lone = 5 {12000 % (1/T — 1/300)}
0ooooo
0 (3.36)-0 (3.39)00000000000000000000000000000
00000002°C0000000000 74,00 100ns000000000000
0000000000000000 S000000000 400000000 WsOO
000000000000 N3O IGBTOOOODOOOO00D000000000000
0000000000 SO00000000000000000 0.25em?00000
00000000000000 200000000 3x108em?/s00000000
0000000 WD 65pumO0000000000000000 NpO 3x 10 cm™3
000000000 WO NpOOOOODO000 Ec=3x10°V/emO0OOO0O0
0 (3.31)0000000000
00000000000000033000000000000000000000
0000000000000000000031100000000000000000
0000000000000000000000000000000 AV,emD000
0000 Vieatyave 0000000

. A‘/ce(sou‘/)

Epror = x 100 [%] (3.40)

‘/;e(sat) ,ave

O00000Oo2r7eCOrs°CO 125°CO000O0O000O0O000O0O0O0O0O0O0OO0O0O0 6.1%,
8.1%,73% 0000000000000
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Symbol Description Value

Vin [V] Threshold voltage 4.8740.0043 x (300—1T")
Kpsar [A/V?] Transconductance in saturation region  10.2 x (300/7)"""
Kpiin [A/V?] Transconductance in linear region 13.6 x (300/7)"%
6 [V Transverse field transconductance factor 0.2

S [em?] Effective die area 0.25

Wg [pm] N-drift region width 65

Np [em™3] Doping concentration 3 x 101

T [ps] High-level lifetime 0.1 x (7/300)*°

h, [cm*/s] Hole recombination coefficient 3x 10713

Lone [A] Carrier saturation current 110~ 12 x_(300/T)%

Electron mobility
Hole mobility

exp{14000 x (1/T—1/300)}
1400 x (300/7)*°

450 x (300/T)*°
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Cge = Cies - Ores (341)
Cce = Coes - Cres (342>
ch = Cres (343)

0D000000000000000000000 ¢, 00000 -0000000
1, =0VO000000000000000000000000000 v, 00000
O0000O0O00C0OLCROOOOOOOOOOOOOOOOODOOOOOOONOOD
00 (600 000000000000000000000000000000

0 3.130 NPT-IGBTOOO0O0O0000000000000OO 5500000 -00
0000 C,000000 CyO MOSOO C,,000000000000000 3.14
0000000000004, 00000-0000000C,000000 4,000
00 -000000C¢,0000004,0000000000000IGBTOO0O00DO
000000000000 (344)00 (345000000

Ooa: : Cdep Cdep
= - 3.44
g Com + Cdep 1 + Cdep/ Com ( )
) . . dvge dCe dv, dC.,
lg = lge + leg = Cged—i + Uged—'f — ch dtg — Veg dtg (345)
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o
Cox p well

n~ drift region

pT emitter

L

C

0 3.13: IGBTOOOODOOOO [55].

0 3.14: IGBTUOOOOOOODOODO

031500000000000000000000000000000000000
00000 10002000300000000000000000

00 1(t,<t<¢)00000-0000000 0. 000001000000000
00 Cgp 0 MOSODO €, 0000000000000000 C,y 00 (344)00 Cep
0000000000000 ¢,0000-0000000 C,000000000
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Vce, Uge, lc

>

‘tg ‘tl ‘tQ té time

U 3.15: bggoooooooooon

000000004, 0000-0000000C,00000000000
002t <t<t)0IGBTOOOODOOOODOOOOO0OOODOO0O0OOO0O0O00 -0
000000 v, 00000 Veuey 00000000000000000000O0 4,
00000 C,00000000000-0000000 4,00000000000
000000000000000

00 3(t,<t<t)0IGBTOOOOODODO0O000000000 -0000000 v
00000 Viway 000000000 4,0000-0000000 C,, 00000 Cy
00000000000 -000000000000000000000000
00100000004,0000-0000000C,0000000000000
00C,00 (346)0000000000000000000000
dQue _ Quelvge + Avye) — Quelvye)

 dvge (Vge + AUge) — Vge

Cye (3.46)

Oo00002000000000000000 4, 00000 -000000 C,0O
ooooooooooc,o0 34noo0ooon

dQeq _ Qeg(Veg + Aveg) — Qcg(vey)

. =— -
! dueg (Veg + AVeg) — Vg

(3.47)

gobodoboooobdobdoooodbd -oobdboodey .0oood -o00
gobde 00000 -00004d0 0, 000000, 0000000000000
-0goooooo c,00000 -000000 ¢, 000000o0oo0o0o0
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Symbol Description Value
Vin [V] Threshold voltage 4.8740.0043 % (300—1")

psat | A/V?] Transconductance in saturation region  10.2 x (300/7)*""

Kpiin [A/V?] Transconductance in linear region 13.6 x (300/7)"%
6 [V Transverse field transconductance factor 0.2

S [em?] Effective die area 0.25

Wp [pm] N-drift region width 65

Ng [em™3] Doping concentration 3 x 10t

T [ps] High-level lifetime 0.1 x (7/300)*®
h, [cm*/s] Hole recombination coefficient 3x 10713

Tgne [A] Carrier saturation current 110~ % x_(300/T)

Electron mobility
Hole mobility

exp{14000 x (1/T—1/300)}
1400 x (300/T)*°

450 x (300/T)*°
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Ty ()~ T.(t) = / p(r)2/(t - 7)dr (5.1)
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z(t):ii [Ti-{l—exp (_c:ri) H (5.2)

0(.1)0000000000000000000000000000000000
07,(s) 000000
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