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I ANy AN/

1 NG T
1 A b
HAE e | SRR TERRAE HAL
AT VisoL |RMS,f=50Hz, t=1min 3.2 kv
Mz BRAEL  NTC VisoLnTe) | RMS, f=50 Hz, t =1 min 3.2 kv
PEBAE Ftbiakx (7 7 A 1, 1EC 61140) Al,O04

FEXE T v & 2 TR CTl > 400

FERHE EEFE 5 (FER) RTI | 1= 140 °C
*2 BRHIRME

HHAE e | SRR AR E BAfL

&N | EE | &KX
WNERA 0 2 Lce 22 nH
N —HZ—IF )b F v Recvee | Ty=25°C, /A A v F 1.4 mQ
EALEE
PRAFIRE Tstg -40 125 | °C
0RO R | M ERT 7Y r—va | M5 Y R | 13 15 | Nm
w7 ¥/ —hMIkiH~ovrv
TH4 T

HE G 78 g
JE: The current under continuous operation is limited to 25A rms per connector pin.

2 MOSFET, T1-T4

*3 RRER

HAE e | RMHRUER TERSAE HAL
KL Ay o« V—ABEE Vpss T;j=25 °C 2000 \'
N T~ 7 R LA il Ion 160 A
WHiE DC R LA L ER Iboc | Tj=175°C,Vgs=18V | T4=65°C 135 A
HIRLE—27 LA % Iprm | verified by design, t, limited by Ty;jmax 320 A
it

= k- — AMEE (& Vis D<0.01 -10/23 Vv
Kt )

= boy —ARIEIE (B Ves 7/20 v
K DC 7EJE)
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2 MOSFET, T1-T4

=4 HELRAE
HE e | SR ONER [JA]Values XivA
on kA& — M VGs(on) 15..18 v
Off HhE# — N IEIE Vesioft 572 v
=5 YRR
HHE 5 | FHEROERL A ME X7
&N | | &R
FoAr e V—AfA RDS(on) Ip=160A Vs =18V, 5.1 8.1 mQ
7)) T,j=25°C
Ves =18V, 10.9
T,j=125°C
VGS =18 V, 154
T,j=175°C
VGS =15 V, 5.6
T,j=25°C
Bk eIy HMLE | Vgspn |Ip=112mA,Vps= Vs, (tested after Ims 3.45 43 5.15 Vv
VMEFE pulse at Vgs =+20V), T,j=25°C
bi‘—‘ ]\ %ﬁ% QG VDD =1200 V, VGS =-3 V, TVJ =25°C 0.78 HC
N7 — T Rgint | Tyj=25°C 1.8 Q
ANRE Css | f=100kHz, Vps=1200V, | T,;=25°C 24.1 nF
VGS =0V
A & Coss |f=100kHz, Vps=1200V, | T,;j=25°C 0.563 nF
VGS =0V
SRR i Crss | =100 kHz, Vps =1200V, | T,;=25°C 0.041 nF
VGS =0V
Coss ’f%ﬁi*/l/ ¥F— Eoss Vps=1200V, Vs = -3/18V, TVJ =25°C 508 pd
I\v ]//I) - — A U ‘_‘7% /DSS VD5:2000 V, VGS:_3V TVJ:25 °C 0.04 378 HA
it
7=k - V—X[#miIE lgss  |Vps=0V,Ty;=25°C Ves=20V 400 | nA
b
H— B (G tdon |Ip=160A,Rgon=4.30Q, |T,;=25°C 70 ns
B i) Vpp =1200V, T =125°C 69
Ves =-3/18V, Y
tgeaqd=1000ns,0.1Vgs | Tyj=175°C 69
t00.11p
— A EREER] G t, Ip=160A,Reon=4.30Q, |T,;=25°C 29 ns
HAT) Vpp =1200V, T =125°C 29
Ves =-3/18YV, Y
tgead = 1000 s, 0.11pto | Ty;=175°C 29
0.91p
(Fe<)
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3 Body diode (MOSFET, T1-T4)

K5 (ot & ) XA
HHA Ly | RMEROER BARE X{vA
&N | BE¥E | BRKR
H— 7 BIEREE (G tq off Ip=160 A, Reoff=0.51Q, | T;=25°C 107 ns
HAN) Vop = 1200V, T, =125°C 113
Vgs=-3/18V,0.9Vgsto |2
0.91p T,j=175°C 119
B — 7 TR (5 t; Ip=160 A, Rgoff=0.51Q, | T;=25°C 33 ns
Ves=-3/18V,091pt0 0.1 |- ¥
Ip T,;=175°C 38
H—=" T AL TF T Eon Ip=160A, Vpp=1200V, |T,;=25°C 10.8 mJ
Téﬁ% L6215 nH VGS:_3/18V _ °
- ’ > | Tyj=125°C 12.5
Rgon=4.3Q,di/dt=45 Y
kA/ps (Ty;=175°C), T,j=175°C 15.1
tdead = 1000 ns
B—2F AL v F T | Eono |Ip=160A,Vpp=1200V, |T,;=25°C 7.6 mJ
5 =N R - = -
T/E\%, Hi]ﬁ'ﬂft?ﬁ’fq:‘l:‘ Lc 15 nH) VGS ) 3/18 V) TVJ =125 oC 7.9
Reon,o=2.40Q,di/dt=6
kA/ps (Ty;=175°C), T,j=175°C 8.7
tdead = 100 ns
B FTAA v F T Eoff Ip=160A, Vpp =1200V, ij:25°C 2.7 mJ
2k Lo=15nH, Ves=-3/18V, [~ _ -,
- T, =125°C 3
Reoff=0.51 Q, dv/dt = Y
38.5kV/ps (Tj=175°C) |T;j=175°C 3.1
Vyrrvar-e—h | Rpm  MOSFET (1R 74 1), dgrease = 3.3 W/(m-K) 0.238 K/W
DAk
EUl(RInYis Tyjop -40 175 | °C
2E: The selection of positive and negative gate-source voltages impacts losses and the long-term behavior

of the MOSFET and body diode. The design guidelines described in Application Notes AN 2018-09 and AN
2021-13 must be considered to ensure sound operation of the device over the planned lifetime.
T\jop > 150 °C is allowed for operation at overload conditions. For detailed specifications, please refer to AN

2018-14.
3 Body diode (MOSFET, T1-T4)
#6 BRER
HH L | SRR OERE TEREAE XivA
Body diode JIE 5 [A] &5+ Isp Tj=175°C, Vgs=-3V Th=65°C 100 A
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=7 BRHRRM
HE i | SRR OER BRI B
&N | ¥ | &K
JIE#EJ+ Vsp  |lsp=160A, Vgs=-3V T,j=25°C 4.4 5.95 %
T,j=125°C 4
T,j=175°C 3.85
v R hem | lsp=160A,dig/dt=45 |T,;=25°C 88 A
T,j=175°C 162
AN Qr |lsp=160A,dig/dt=45 |T,;=25°C 4.3 uC
I‘jl: “=5_13V\D/,D tdez(iol\(/)’oo ns Nj=125°C >-9
T,j=175°C 8.8
Wil 18 5 Erec Isp =160 A, dig/dt =4.5 T\,j =25°C 3.5 mJ
tdead = 1000 ns T,j=175°C 5.4
WilRlE R I, e S Ereco |lsp=160A, dis/dt=6 T;=25 °C 2.5 mJ
T kAJus (Ty; = 175 °C), T,=125°C 2.8
Vpp = 1200V, Vgs = -3V,
t4ead = 100 Ns T,j=175°C 41
4 NTC-—I R ¥
#*=8 ERHA R
HHE 5 | SRR ONER B E XA
&N | B | &R
TE RGP Rys | Tntc=25°C 5 kQ
Ryoo DIRZE AR/R | Tyte = 100°C, Rygp =493 Q 5 5 %
E RN Pys TnTc=25°C 20 mW
B-E#K Bjsiso | Ry =Ras explBysys0(1/T,-1/(298,15 K))] 3375 K
B-TE% Bys/go | Ry =Ros exp[Bysygo(1/T,-1/(298,15 K))] 3411 K
B-iE4K Basji00 | Rz = Ras explBas/100(1/T2-1/(298,15 K))] 3433 K
7E: NTC DAEHrHG 2 HIIZ D0 T, AN2009-10 D 4 5 R T X1,
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5 Rt

5 RriEX

Hi /1 %54#: (typical), MOSFET, T1-T4

Hi 714544 (typical), MOSFET, T1-T4

Ip=f(Vps) o =f(Vos)
Vgs =18V T,j=175°C
320 320 uraws
....... V=TV ////f«"' /
———V_=9V VA o
2801 2801 o 17 -
e V=11V 7/ s
15 / e
............ V=13V 175 /,/
| | 7
240 240 |-———- V=15V /{g,' / %
——— V=18V /'{,:'/ //
| i V=20V ey S
200 200 = /) s
SR
B _ by
< = e
Z 1601 ~, 160 by S
_¢ ~ b/ /
4l
/7.
| ] il /
120 120 // —————————————
/S T
,/ .-t
80 80 oy
/8y
7
40 40 ,//'/
K4
./
7
0 ‘ ‘ ‘ ‘ ‘ 0 T T T T T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Vo) Vps (V)

FrA =Y —XH

7 #&#H1 (typical), MOSFET, T1-

{=3EK (typical), MOSFET, T1-T4

T4 Ip =f(Vgs)
Rbs(on) = f(ij) Vps =20V
VGS =18V
16 320 T
—— — T =125 I
2801 g i1
240
200
< 160
120
80
2 40
0 T T T T T T T T 0
-50 -25 0 25 50 75 100 125 150 175 3 10
T (°C)
vj
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5 RetER

J—h-J—RERA Vv ¥ a) NEE (typical),

MOSFET, T1-T4

Vas(th) = f(Ty))
ID =112 mA, VGS = VDS

Vs = f(Qg)
Ip=160A, T,j=25°C

7 — b FE B KM (typical), MOSFET, T1-T4

6.0 18
5.5 157
12
5.0
= 9
= =
= 4.5 n
>$ >o
6
4.0
3]
3.5
0
3.0 T T T T T T T T -3 T T T T T T T
-50 -25 0 25 50 75 100 125 150 175 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
T, (0 Q (1C)
B4 (typical), MOSFET, T1-T4 RA v F v 7K (typical), MOSFET, T1-T4
C=f(Vps) t=1(lp)
f=100 kHz, T,;= 25°C, Vgs =0V Vop = 1200V, Rgon = 4.3 O, Rgon,o = 2.4 Q, Ty = 175 °C, Vs =
-3/18V
100 1
tdon’ tdead =1000 ns, RGvan
- tdon’ tdead =100 ns, RGon,o
————r | || £y, = 1000 0s, R,
™~ S T 1 Y I | B ty tyeag =100 NS, R
10 ]
|
\\ 0.1
------- ~
Nae ~gr Tl e
\\\\\ - e E=====
™ \\\ \\ <= ===
R 1 \ ~ == e ]
© | > e e S e
1 = e
i T e
| P
\\\\ 0014 .=
0.1 T
CISS F
——— Coss
______ Cess
0.01 T T T T 0.001 T T T T T T T
0.1 1 10 100 1000 0 40 80 120 160 200 240 280 320
Vos (V) I, (A)
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5 RetER

A A v F v 7 (typical), MOSFET, T1-T4
t=1(Ip)

Reoff = 0.51 Q, Vpp = 1200V, T,; = 175 °C, Vs = -3/18 V

t=f(Rg)

2A v F v JHiR (typical), MOSFET, T1-T4

Vpp = 1200V, tgeaq = 1000 ns, Ip = 160 A, T; = 175 °C, Vgs =

-3/18V
1
tdcff tdo
—_— tf _—— tr
______ tnff
N I A § t,
S
\
014 1\
\
\
— \ —
3 \ £
= \ =
N
St —1————]
0.01 T T T T T T T 0.01 T T T T T T T T
0 40 80 120 160 200 240 280 320 0 5 10 15 20 25 30 35 40 45
1, (A) R, (Q)
B AED (typical), MOSFET, T1-T4 EEABL (typical), MOSFET, T1-T4
di/dt =f(Rg) dv/dt =f(Rg)
Vpp =1200V, 15 =160 A, Vgs=-3/18V Vpp=1200V, I =160 A, Vg5 =-3/18V
6 45
| difdt, , T, =175°C | du/dt,,, T, =175°C |
. 40
35+
4]
0 @ 30
<3 =
5 <}
5 3 25
2 —
20
1 151
o I I I I I I I I 10 I I I I I
0 5 10 15 20 25 30 35 40 45 0 1 2 3 4 5 6
R, (Q) R, (Q)
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5 RRPER
AA v F o T (typical), MOSFET, T1-T4 AL »F v 7K (typical), MOSFET, T1-T4
Eon= f(ID) Eoff = f(lD)
Vpp =1200V, Rgon =4.3 Q, Rgon,0 =2.4 Q, Vgs = -3/18V Rgoff = 0.51 Q, Vpp=1200V, Vg5 =-3/18V
40 10
T,;=125°C, ty,,4= 1000 ns, Ry T,=125°C
36 |——— T,=125°C t,,,=100ns,R, . 9{|———T,=175°C
—————— Tw, =175°C, yeaq = 1000 NS, R, -
32 - T,=175°C,t,,,, =100 ns,R. - , 8
28 7
24 6
£ ] € 4]
LIJD LIJO
16 4
12 T 3 —
8 2
4 1
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
0 40 80 120 160 200 240 280 320 0 40 80 120 160 200 240 280 320
Iy (A) Ip (A)
AL v F v TS (typical), MOSFET, T1-T4 2A v F v 7% (typical), MOSFET, T1-T4
E=1(Re) Eon= f(VGS(of'f))
Vpp = 1200V, tyeag = 1000 ns, Ip =160 A, Vg5 =-3/18V Reoff =0.51Q, Vpp =1200V, Rgon =4.3 Q, Vgsion) =18V, Ip=
160 A, Rgon,0=2.4Q, T\,J- =175°C
70
Epp T, =125°C Reano & Reofp teng = 100 NS
———E,T,=175%C — — — Ry, &Ry tyeng = 1000 1S
60 _—___. B T,=125°C 7720 N D | — 10xR, &R, t,,=1000ns
------------ Eyp Tyy=175°C // 100 oreeeeeees 1Ry, & 10XR (b, = 1000 1S
50
— 407 =)
g E
m I_uo ____________________
30 104
20
04,
e
4
0 1 1 1 1 1 1 1 1 1 I I I I
0 5 10 15 20 25 30 35 40 45 5 4 3 -2 1 0
R, (Q) GS(off) v)
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AA v F o T (typical), MOSFET, T1-T4
Eon = f(tdead)

Rgon =4.3Q, Ip=160 A, Vpp = 1200V, Vgs = -3/18 V

WA T R EZEE1EEEL (RBSOA), MOSFET, T1-T4
Ip =f(Vps)
RGOff =0.51 Q, TVJ =175 OC, VGS = -3/18 Vv

120

110

100

(%)

s 90

80

70

60 1 1 1 1 1 1 1 1

0 100 200 300 400 500 600 700 800 900 1000

t ns)

dead (

400

— I,:Module

— —— I,:Chip

350

300

250

= 200

150

100

50

0 T T T T T
0 400 800 1200 1600 2000 2400

Vo (V)

EESA o —& 2 X, MOSFET, T1-T4
Zy, = f(t)

JIE 75 151444 body diode (typical), MOSFET, T1-T4
Isp = f(Vsp)

- o
T,;=25°C
1 320 /,
.
280 /
2401 /
0.1 H
200 /
< o 160 /
NG a
120 /
0.01 !
8o

i 1 2 3 4 40 /

rK/W] 0.0102 0.0165 0.0243 0.187 /

s 5.386E-4 0.003617  0.02754 0.1665

0.001 ‘ ‘ 7 0 ‘
0.001 0.01 0.1 1 10 0 1 6
t(s)
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A A v F 7K body diode (typical), MOSFET, T1-
T4

2 A v F v 71H5%K body diode (typical), MOSFET, T1-
T4

Erec =f(lsp) Erec = f(Re)
Reon =4.3 Q, Rgon,o =2.4Q, Vpp=1200V tgead = 1000 ns, Isp =160 A, Vpp = 1200 V
10 7
T,;=125°C, ty,,4= 1000 ns, Ry 4 T,=125°C
9 |——— T1,7125°C,t,,,,=100ns, R, /,/ ———T,=175°C
—————— T,7175°C, t,,,,= 1000 s, R, il 6
8 - T,=175°C,t, ,=100ns,R_ //
7 5
6
— . 4
) )
S £
T 2 T3
w W
3 ]
4 -
3 N 2 -
2
1 ]
1-
O 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
0 40 80 120 160 200 240 280 320 0 5 10 15 20 25 30 35 40 45
lop (A) R, (Q)

AL v F v 7% body diode (typical), MOSFET, T1-
T4

Erec = 1:(VGS(of'f))

Reoff = 0.51 Q, Rgon = 4.3 Q, Vis(on) = 18V, Isp = 160 A,
Reon,o =24 Q,Vpp=1200V, ij =175°C

A wF v 7K body diode (typical), MOSFET, T1-
T4

Erec = f(tdead)

Rgon =4.3Q,1p=160A, Vpp = 1200V, Vgs =-3/18V

8 120
RGon,o & RGoff’ tdead =100ns TvJ =125°C
o | Reon & Reoio tieag = 1000 NS 110 |- T,=175°C
------ 10X R, &R o tyo.q = 1000 s
------------ 10x Ry, & 10X R ¢ ty..q = 1000 ns 100
6 o
-~
__________________ - 90
5 —
80
3 g
= 47 Ty 70
w w
3] 60
50
2 —
40
l —
30
0 T T T T 20 T T T T T T T T T
-5 4 -3 2 1 0 0 100 200 300 400 500 600 700 800 900 1000
VGS(off) (V) tdead (I"IS)
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R=f(Tnrc)
100000
- Rt\/p
10000
c ]
~ 1000
100
10 T T T T T T
0 25 50 75 100 125 150 175
TNTC ( C)
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6 EIREX
6 [B] & X
P
@)
[ g iy
L
Biss \
G — | D1
I
HS1o—e
&—O X
[ g iy
|
<= /I\ |
G7 — | D2
I
HS? o——o

P
@]
|
| 1< \
G3 — [ D3
I

&—O X7

e
[
< /N

GLot—— | D4
L
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4x
Dimensioned for self tapping screw @2,5mm
choose length according to PCB thickness
max. screw-in depth 85mm
(@,2) 2x_dimensioned for M5 screw (2x 12)
f 3 2x
i — | ) — Height of module mounting area
(é /@ 0000@®0000 | [0000POO®®OO @\— (@ from heatsink, in delivery condition:
000086®®@0000 i 00000®®®0000 5 4mm
L 00000000000 | OOO0OOO0O0O000 <
i ®000 0000 | 0000 000® =
OO@OO@OOO | OOOOOOOO@ =
0000 0000 i 0000 0000
9 00000000086  ©e000000000 AR
S LA l]loe ———— ollo— oll (b s
4 T o o | &l &
0000®®00000 | 00000®®0000
= 00000000000 | 0000000000
( 5 00000000000 | OOOOODO0OO0O0O
IE = PUUURVUUUURY i \SACACACpC O O O Qo o ) /
® 00000000006  ©@©®000000000 =
= ®®©®000000606 | ©®00000000O kY
H@@®00000000 | P®00000000® | =
@ } @)
(99,31 0,1) Distance of threaded holes in heat sink
10+ 0,45
module labeling 8x40
3 L] IR T
s % g3
e & 1 T W11 LT, )
recommended pcb design height
pcb hole pattern
Lx @35 (optional hole for self tapping screw &2,5mm) g g
5 - %
s i N
/ X1 \ X2 \ N
(%ﬁ\ // t \\ E 3
20,8 3 i \ o8
/ X3 | X5 AR
‘ ™~ S g
’ } Xt Gl | HS3 X6 | &8e
\ N | ' :
j T
H{ ‘
| I
’,‘
|
%
17,6 \
20,8 s
T
(26) 1
\
=3
- Details about hole specification for contacts refer to AN2023-07 chapter 2 §
- Tolerance of PCB hole pattern '§
§
| 2
Datasheet
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Module label code

Code format Data Matrix Barcode Codel28
Encoding ASCII text Code Set A
Symbol size 16x16 23 digits
Standard IEC24720 and IEC16022 IEC8859-1
Code content Content Digit Example
Module serial number 1-5 71549
Module material number 6-11 142846
Production order number 12-19 55054991
Date code (production year) 20-21 15
Date code (production week) 22 -23 30
Example
71549142846550549911530 71549142846550549911530
X 3

Datasheet
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SCEET 21TH EENE
0.10 2024-08-12 Initial version
1.00 2024-11-11 Final datasheet
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