SEMiX 653GB176HDs

[ [0 "SEMIX653GAL176HDRAbkbidte Maximum Ratings T, =25 °C, unless otherwise specified
22 o |7 @| |symbol |Conditions | Values | Units
o Q%
af 4T B |IGBT
“ ‘ﬁ% - Vees T;=25°C 1700 Vv
< faa '* . I T =150 °C T.=25°C 620 A
&® - L 3 ix’ : i i
A ,‘ \sﬁM T,=80°C 435 A
- y lcrm lerm=2Xlcnom 900 A
Vees +20 Vv
SEMiX® 3s tosc Vg = 1200 V; Vge <20 V; Ty=125°C 10 us
Vegs < 1700 V

Inverse Diode
Trench IGBT Modules I T/= 150 °C T =25°C 545 A
T,=80°C 365 A
) lFRM lrrM=2XIEnom 900 A
SEMiX 653GB176HDs lesu t,= 10 ms; sin. T=25°C 2900 A

SEMiX 653GAL176HDs Module

SEMiX 653GAR176HDs gws) 600 A
Preliminary Data T, -40...+150 °C
Teig -40 ...+ 125 °C
Features Vico AC, 1 min. 400 Y

« Homogeneous Si

« Trench = Trenchgate technology

e Vce sat) with positive temperature
coefficient

« High short circuit capability

« Released for Sn-Pb and Ni-Au
PCB surfaces

Typical Applications

o AC inverter drives
« UPS
o Electronic welders

Remarks

« short circuit capability is tested @
Vcc=1000V (all other static
parameters are tested @
Vc=1200V)
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Characteristics

T, =25 °C, unless otherwise specified

Symbol |Conditions | min.  typ. max. |Units
IGBT
Veem Ve = Veg Ic = 18 mA 52 58 64 v
lees Vee=O0V,Vee=Vgegs  Tj=25°C 045 | mA
Veeo T=25°C 1 1,2 v
T;=125°C 0,9 1,1 v
foe Ve =0V T;=25°C 2,2 28 mQ
T;=125°C 34 4 mQ
Ve san Ignom =480 A, Vg =15V T,=25°Cyy e, 2 2,45 v
Tj = 12“:—’!)Cchiplev. 2,45 2.9 v
Cies 39,6 nF
Coes Vee =25,Vge =0V f=1MHz 1,6 nF
Ches 1,3 nF
Qg Vge =-8V...+15V 4200 nC
tion) 290 ns
t, Rgon =360 Ve = 1200V 90 ns
= lenom= 450A 300 mJ
a0 Roofr = 36 2 T;=125°C 975 ns
t; 190 ns
Eon 180 mJ
Ring-o) per IGBT 0,054 | KW
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SEMiX 653GB176HDs

U O "SEMIX653GAL176 HDRhhtadtéristics
ALY > = Ao i i
gﬁ% : Symbol |Conditions | min.  typ. max. |Units
af 04 EY | [inverse Diode
‘ ‘31 : & ! y Ve=Vec  |lrnom =460 A;Vge =0V T;=25°C ., 1,7 1,9 %
2 fag T,= 125 °Copinen. 17 19 v
s L fg v T=25°C 11 13 v
< Fo i | ’
- T,=125°C 0,9 1,1 v
Si 4 e T,=25°C 13 mQ
® T,=125°C 1,8 mQ
SEMIiX™ 3s lRRM lenom = 450 A T,=125°C 380 A
Q, di/dt = 4200 A/ps 130 uc
E Vg =-15V; Ve = 1200 V 73 mJ
Trench IGBT Modules u °E_ e
Rth(j_c)D per diode 0,11 KW
Module
. L 20 H
SEMiX 653GB176HDs cE n
. Recuee res., terminal-chip Tease™ 25 °C 0,7 mQ
SEMiX 653GAL176HDs T —i25eC ] o
case
SEMiX 653GAR176HDs Rinos) per module 0.04 K/W
Preliminary Data M, to heat sink M5 3 5 Nm
M, to terminals M6 2,5 5 Nm
Features w 300 g
« Homogeneous Si Temperature sensor
« Trench = Trenchgate technology |Rigo T=100°C (Ry5=5 kQ) 0,493+5% kQ
e Vce sat) with positive temperature  [B;y0/125 R(T)=R;0€XP[B100/125(1/T-1/T100)]; 3550+2% K
coefficient TIK]; B

« High short circuit capability
« Released for Sn-Pb and Ni-Au
PCB surfaces

Typical Applications

o AC inverter drives
« UPS
« Electronic welders

Remarks

« short circuit capability is tested @
Vcc=1000V (all other static
parameters are tested @
Vc=1200V)
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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.
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SEMiX 653GB176HDs

i X653 7 . XLS-1 800 SEM|_iX 653GB|1 76HD
lo [A] / // =
800 (Al =180 °C
Ti=25°C /’ VGE215V
—Vge = 15V 600 “"'\\
| [/ N
600 |—1, - 125°C
| Vee-17v B /4 \ N
Ve = 15V ] ’// 400 fr— ) N
400 —{Vage =11V Limited by terminals \
// L [0 Ipc = 600A N
// / N
200 /// 200 \
Il
0 Lkt 0
0 1 2 3 4 5 0 40 80 120 160
Vee [V] Te [C]
Fig. 1 Typ. output characteristic, inclusive R — Fig. 2 Rated current vs. temperature I = f (TC)
SEMiX653GB176HD.XLS-3 SEMiX653GB176HD.XLS-4
1200 - 1200 —T T T
T, =125C ;=
B oy EIMJ] v, - 1200v e
1000 |{Vee =+ 15V Eon 1000 HVee=%15V v
Rg = 3,60 lc =450A
B e
800 800 v
L
600 / 600 v
/|
E
400 v off 400
L /1 Eoff
200 atl 200 ——
// Err ]
—| | T Eq
0 0
0 200 400 600 800 | [A]000 0 5 10 15 20 Rg [Q125
Fig. 3 Typ. turn-on /-off energy = f (Ic) Fig. 4 Typ. turn-on /-off energy = f (RG)
SEMiX653GB176HD.XLS-5 SEMiX653GB176HD.XLS-6
600 l 20 I
Ic [A] —{ Vee = 20V Vae [V] [lcpus = 450A //
500 I 16 [V, = 1200V 7
12 W
400 Tj=25C [ Tj=125°C
5 /
300
T
200 l /
"7
100 P //
0 -8
0 5 10 5 20 0 2000 4000 6000
Vae [V] Qg [nC]
Fig. 5 Typ. transfer characteristic Fig. 6 Typ. gate charge characteristic
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SEMiX 653GB176HDs

= G Bh.ZSHD’T‘!LS 7 SEMiX653GB176HD.XLS-8
0606 ; T 10000 T
0T, - 125 T, -125°C
Vee = 1200V (rs] Vo = 1200V Lot
—Vge =+ 15V t[ns Vge = £ 15V
t[ns] i H[;Em Too L = 450A — ——
tdoff 7/

1000 : 1000 E
i taon E
tgon

t —— t P—
—— S
100 —+ == 100
t t;
t
10 10
0 200 400 600 800 1000 0 5 10 15 20 25
Ic [A] Re [2]
Fig. 7 Typ. switching times vs. e Fig. 8 Typ. switching times vs. gate resistor R
1 S— . SEMiX 653GB176HD SEMiX653GB176HD.XLS-11
[KW] Hsingle pulse Ik [A] / /
800
diode / /
0,1 / /
e 600
pe A IGBT / /
0,01 /
, 400
/
2l A
/ /
0,001 % 200 \T,: 125°C, typ. | |
T,=25°C, typ.
Zlh(j-c) y / / | — ] yp
i
0,0001 4 0 ////
0,00001 0,0001 0,001 0,01 0,1 1 0 1 > 3 4
tp [s] Ve [V]
Fig. 9 Typ. transient thermal impedance Fig. 10 Typ. CAL diode forward charact., incl. RCC,+EE,
SEMiX653GB176HD. XLS-12 SEMiX653GB176HD.XLS-13
600 — 250 T
Ve = 1200V |
lrm [Al 1, =125 Qy [uC] R.c I
Ve = £ 15V . G= L le=
500 lr =450A Re 29)(‘ 200 270
A 360 —s 900 A —
51Q = |
400 36Q — 100 o 600 A |
150 —— AN T
51Q »¢ 2207 N N 450 A
300 N AN v A I
' | F R
/ NEam ST ST AYE
200 = 00A _]
220 /
50 Hvge = 1200V
100 [T, =125
Ve = £ 15V
0 0 [T
0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 7000
di/dt [A/ps] dig/dt [A/us]
Fig. 11 Typ. CAL diode peak reverse recovery current Fig. 12 Typ. CAL diode recovery charge
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SEMiX 653GB176HDs

0 O "SEMIX653GALIZGHRR ! U [

70,3 , connectfor+,-/~, ~ |
//10,2 (each connector) | A]
spring Ex2T,EX22,Ex23,Ex12,G11,G12,G13,Cx1,T1,12
spring "GND" éspring G21, G22, G23 :§
L 3 2 3,430, 3 §§
o ?o| g 9 38
— ™ at-]
© g &3S st
I go
)
| £
: I s =4 £34
mazan s 5
N label $3 9T .
= | o =
i iy g
2 = 3 s % Mé- max.10 deep
i‘\i Tl by H9e 0 Flolhin, o35«
YT —ANOVOTANOVOONDTOO0NON w .
YU~ —fON OO = Swm 2N marking of
A-A((2:1) MOV OOOVOVOT TONNN——O N terminals
g\ L L ) 2
@ marking of 24 401
terminals A 16,9*
S —
o—=i— = IO 40,1
E RS Sk
I 3 3| £ 03 f 0(gmde pin)*
O S© - BT _L 16 35+
@ = — == 20,5*
"z Kk
/*’ 97 coverlock S gl,os
- ! 110 0
- B} 25 0,1
137|denter of thread =
149.5
@ 5,5(external) ®4,5
spring duct 16x crewing duct 5x|
Rules for the Confact PCB:

E - holes guidepins = @4 0,1
osition = 94,5 +0,1

< P
- spring contact pad = $3,5 +0,2

* all measures with| 0.2 B |C

position = +0,2

Case SEMiX 3s

G11, G12, G13

G21, G22, G23
Ex21, Ex22, E23

i

plate

Ex12

G21, G22, G23
Ex21, Ex22, E23

£

plate

G 62, &3 %

plate

Pinout GB J Pinout GAL J Pinout GAR
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