SEMiX®3

Trench IGBT Modules

SEMiX 603GB066HD
SEMiX 603GAL066HD
SEMiX 603GAR066HD
Target Data

Features

« Homogeneous Si

o Trench = Trenchgate technology

o Vg sat) with positive temperature
coefficient

Typical Applications
o Matrix Converter
o Resonant Inverter
o Current Source Inverter

Remarks

« Case temperature limited to T=
125°C max.

« Product reliability results are valid
for T.=150°C

. SC data: t,<6ps; Vge <15V, T,
=150°C; Vg =360 V

Absolute Maximum Ratings Tease = 25°C, unless otherwise specified
Symbol |Conditions | Values |Units
IGBT

Vees 600 Vv

e T,=25(80)°C, T;=150°C 730 (520) A

e T,=25(80)°C, T,=175°C 800 (610) A
lcrm t,=1ms 1200 A
Vees +20 \Y

T (Tg) -40 ... + 175 (125) °C
Visol AC, 1 min. 4000 \V;
Inverse diode

e T,=25(80) °C, T;= 150 °C 530 (350) A

e T,=25(80)°C, T;=175°C 590 (430) A
lerm t,=1ms 1200 A
lrsm t,=10ms; sin.; T;= 25 °C 2700 A
Freewheeling diode

I T, =25(80)°C, T;=150°C 640 (430) A

e T,=25(80) °C, T;= 150 °C 710 (520) A
lesm t,=10ms;; T,=175°C A
Characteristics Tease = 25°C, unless otherwise specified

Symbol |Conditions | min. typ. max. |Units
IGBT
VGE(th) Vee = Ve Ic =4 mA 5,8 \%
lcs Vee =0, Vee = Vees T;=25() °C 0,1 mA
Veero) T;=25(150) °C 0,9 (0,85) 1(0,9) \Y
rce Vge =15V, T;=25(150) °C 0,9 (1,4) 1,5(2) mQ
VoE(sat lcnom = 600 A, Ve =15V, 1,45(1,7)  1,9(2,1) \Y
Tj =25 (150) °C, chip level
Cies under following conditions 37 nF
Coes Ve =0, Vee =25V, f= 1 MHz 2,3 nF
Cres 1,1 nF
Lee 20 nH
Recusee terminal-chip, T = 25 (125) °C 0,7 (1) mQ
tyiony/te Ve =300V, lgpom = 600 A 145/ 145 ns
tacornts Vge = £15V 1030/ 105 ns
Eon Eo)  |Raon = Raor =3 Q. T;= 150 °C 11 (41) mJ
Inverse diode, Freewheeling diode
VE = Ve lenom =600 A; Ve =0V, Tj=25 (150) 1,4 (1,4) 1,6 \%
°C9, chip level
Viro) T;=25(150) °C 1(0,85) 1,1 \Y
rr T;=25(150) °C 0,7 (0,9) 0,83 mQ
Irrm lenom = 600 A; T, = 25 (150) °C 352 A
Q, di/dt = 3800 A/ps 63 e
= Vge =-15V 13 mJ
Thermal characteristics
Ring-c) per IGBT 0,073 KIW
Rm(J._C)D per Inverse Diode 0,15 KIW
Rth(j_c)FD per FWD KW
Rth(c_s) per module 0,04 KIW
Temperature sensor
Rys T,=25°C 5 +5% kQ
Bos/ss R,=R,exp[B(1/T,~1/T,)] ; TIK];B 3420 K
Mechanical data
MJ/M; to heatsink (M5) / for terminals (M6) 3/2,5 5/5 Nm
w 289 g



http://www.dzsc.com/stock_SEM/SEMIX603GAR066HD.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

SEMiX 603GBO066HD ...

600 SEMiX603GB066HD.xls SEMiXI 603GBQFGHM
A [ /S [Al T;= 150 °C
o /7 7/ 800 N Vee2 15V []
N
[ [n-2c] A /f
400 |y Viv/4 // 600 ~\
|1, 150C / N

n N y \
855 Vge = 11V ﬁ / Limited by terminals \

[ | Vae =15V /// 400 |to loc = 600 A .

200 ufEm /4 \\
il

100 /4 lo \
- A 0 \

0 40 80 120 160
0 Vg 2 3 Vv 4 Te [°C]
Fig. 1 Typ. output characteristic, inclusive RCC,+ == Fig. 2 Rated current vs. temperature IC =f (TC)
80 r r SEMiX 603GB066HD.xIs : : SEMiX 603GB066HD.Xls
my [T =150°C | [mJ]} 7~ =750 «C £
;0 | \Vee =300V Eon 1 160 HVge =300V aonl
| \Vge=+15V ] Vge=115V e
60 HRc=3Q lc =600A
/ e Eoft
&5 4 120
40 /'/
v 80
30 /
20 Err . 40 / /
- __—+—F—Eor | . /
E ﬁ/ | 74 E"
0 | 0
0 lo 200 400 600 Al 800 0 Re 5 10 15 20 [
Fig. 3 Typ. turn-on /-off energy = f (Ic) Fig. 4 Typ. turn-on /-off energy = f (RG)

800 SEMiX 603GB066HD.xIs 20 SEMiX 603GB066HD.xIs

[ [ | [
: [Vl Hlcous =600 A /
] || Vee=20V ’I 16 |LVeo =300V /

12

600

400

T=2
200 / j=25°C

/// v

|
¢ Tj= 150 T/ aE
|

0 2000 4000 6000
0 Ve 5 10 v 15 Qg [nC]

Fig. 5 Typ. transfer characteristic Fig. 6 Typ. gate charge characteristic

—
|
o
-




SEMiX 603GBO066HD ...

1 0000 SEMIiX 603GB066HD.xls 1 0000 SEMiX 603GB066HD.XIs
T
|
[ns] [ns] tq off
e
Ly off /
1000 1000
[t
td on | ) —— tr o
= —
by ———T— /’-—- i f
100 F— 100 i —
— T, =150 CH - ldon T, =150 CH
Vee =300V Ve =300V -
VGE=115V— VGE=i15V—
t Rs =30 M t lc =600A _
10 I [ 10 | I
0 5 10 15 20
0 - 200 400 600 [A] 800 = [Q]
Fig. 7 Typ. switching times vs. 'c Fig. 8 Typ. switching times vs. gate resistor RG
1 000 M—— ; SEMiX 603GB066HD.xIs 1 000 L ] SEMIX 603GB066HD
[KIW] jsingle pulse i (K\W] ﬂsingle pulse 1[
0,100 0,100 el
A /1
// i
0,010 0,010 !
v
A
7 -
0,001 / 0,001
7
zlh(j-c) Zth(]»c)D //
0,000 0,000
0,00001 0,0001 0,001 0,01 0,1 1 0,00001 , 0,0001 0,001 0,01 0,1 1
tp [s] ' tp ’ ’ s
Fig. 9 Transient thermal impedance of IGBT Fig. 10 Transient thermal impedance of FWD
600 M300GB066.XLS-11 400 I : SEMiX 603GB066HD.xls
Iiys (Al | Voo =300V RalQl= 25
A / LT, =150 °C 3 =X
500 / 4 V=215V /
/ 300 Hlg =600A
/ : 6 / /
400 7
/4
300 i 200 12
J i
20 /
200 //
/
7 Tj=150C 100
100 7 ——T,=25°C
A 1 1 Il 1 I
k i T A
0 [ [ T 1 0
0 1 2 3
Vi v dig/dt 2000 4000 [A/ps]
Fig. 11 CAL diode forward characteristic Fig. 12 Typ. CAL diode peak reverse recovery current




SEMiX 603GB0O66HD ...

100 T SEMiX 603GB066HD.XIs
Ve =300 V
LCl 117 _ 150 ¢
Vege=%15V 25
i 38— 800 |

Ra[Q] =

S
600
60 12
L 450
e
40 300
ﬁz_lj 50| = IF[A]

dic/at 2000 4000 (Alus] 6000

Fig. 13 Typ. CAL diode recovered charge

case: SEMiX 3 Ex2G2 :\,Ex1G1 Cx1 4 )
28§ ; TL@ T @
e ol Bl T
2,5-0,30 o 9 el
2 gl T, 064x064 | F| 2
b1 0 0| % 3 — o/ N & plnout SEMiX 3
,1 -0,30 = 2 3
|
7 | )
149,5
137
110
94,5
17.75*% |
® - ©)
| (& 52 \_468:
E B 7,22
2 gl = o1 —] & 17,38"
b ] 4 B C;}\ 2 19,92*
72— 30,08*
] \ &40,24*
- 42,78*
@ 4,5 ?5,5
| screwing duct 4x
| Mé- 10 deep
* = all measures witl

Case SEMiX3

This is an electrostatic discharge sensitive device (ESDS), international standard IEC 60747-1, Chapter IX.

This technical information specifies semiconductor devices but promises no characteristics. No warranty or guarantee
expressed or implied is made regarding delivery, performance or suitability.




