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1 INODUYT
1 i3 15 ER
RE BBE | FHERUER ERE Bify
eEmE Viso. |RMS,f=50Hz, t=1min 3.2 kv
HBERERERE NTC VisoLinte) | RMS, f=50 Hz, t=1 min 3.2 kV
EFEE S EREHEZ (V52X 1,1EC 61140) Al,O5
MBS yF T IEH CTl > 400
HxREER (BER) RTI  |{X%E 140 °C
=2 BT
HHE B8 FHERUER HBIE Bfr
= | BE | &KX

NEAF DRV R Lsce 17 nH
INT—B—3F )L FYTM | Recseer | Ty=25°C, | RAYF 1 mQ
E
RERE Tstg -40 125 | °C
YR OO TR IL M BT T )r—ay (M5 BUMFFRS | 13 1.5 | Nm
9 /—HMZ&kBT T4

5
BE G 78 g
2 The current under continuous operation is limited to 50A rms per high current pin.
2 MOSFET, T1.1-T1.2/ T2.1-T2.2
=3 BXERE
HH 5 | EHRUER ERE Bify
L1y - v—XEERE Voss T,j=25°C 2000 Vv
NEFYTRLAUER IoN 400 A
& DC LAV ER Iooc  |Tyj=175°C,Vgs=18V | Ty=65°C 275 A
BRLE—VFLAVER Iorm | verified by design, t, limited by Tyjmax 640 A
T—b-V—RMBE@ERK| Ves |D<0.01 -10/23 v
BEEE)
F—b-V—ZAEEBEE (&KX Vgs -7/20 Vv
DC EE)
=4 HEBR{E
HH B8 FUHRUER [JA]Values BifT
Oon KRET—hEE Vés(on) 15...18 Vv
(#x<)
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2 MOSFET, T1.1-T1.2/ T2.1-T2.2

=4 (fnZE) HELR(E
EHE e | FHERUER [JA]Values BfI
Off IKEES —FEE Vas(off) -5...0 \'
#*5 BT
HE e  FEHRVER HHE By
/b | RE | BX
FLA2-)—R[EF VI | Rpson) |Ib=320A Vs =18V, 2.6 41 | mQ
ij =25°C
Ves =18V, 5.4
T,j=125°C
VGS =18 V, 1.7
ij =175°C
VGS =15 V, 2.8
T,j=25°C
F—hk-IIVAMLELME Vasith) | Ip =224 mA, Vps = Vg, (tested after 1ms 3.45 43 5.15 %
BE pulse at Vs =+20V), T,;= 25 °C
bs_l‘%ﬁ% QG VDD =1200 V, VGS = '3/18 V, TVJ =25°C 1.56 HC
Wﬁ/f-—l‘*&?ﬁ RGint TVJ =25°C 0.9 Q
ANBRE Css | f=100kHz, Vps=1500V, | T,;=25°C 47.9 nF
VGS =0V
HARE Coss  |f=100kHz, Vps=1500V, | T,;=25°C 1.12 nF
VGS =0V
IRERE Crss  |f=100kHz, Vps=1500V, | Ty;=25°C 0.084 nF
VGS =0V
Coss RTFEIARILFT— Eoss |Vps=1500V, Vgs=-3/18V, T,j=25°C 1470 uJ
KLA2-Y—R)—9ER Ipss  |Vps=2000V,Vgs=-3V | T,;=25°C 0.08 | 660 | pA
F—k-y—XBiRNER less |Vps=0V,T,j=25°C Ves =20V 400 | nA
B—U A R (FE tdon |lb=320A,Rgon=30Q, T,j=25°C 86 ns
=L, Vpp =1500V, ij =125°C 82
VGS = -3/18 V,
tdead =1000 ns TVJ =175 OC 81
A—rAr L REEM GEE t, Ip=320A,Rgon=3Q, T,j=25°C 44 ns
=Rc) Vpp = 1500 V. .
’ T,i=125°C 39
Ves=-3/18V, Y
tdead =1000 ns TVJ =175 OC 39
= A TBIER R (GEE taot |Ip=320A,Rgo=10Q, T,j=25°C 123 ns
=Cc) Vpp = 1500 V. .
’ T,i=125°C 136
Ves=-3/18V Y
T,j=175°C 142
(#<)
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3 Body diode (MOSFET, T1.1-T1.2 / T2.1-T2.2)

afineon

x5 (#:Z) BERBFE
RE S | FHRUER RR{E Bif
= | RE | &K
A=A T T &R (GEE t; Ip=320A, Rgoff =1 Q, T,j=25°C 62 ns
=Ry Vpp = 1500V, T,=125°C 65
VGS = -3/18 Vv
T,;=175°C 67
B—VF D RAYFUT 1B Eon |Ip=320A,Vpp=1500V, |T,;=25°C 443 mJ
PN Ls=8nH, Vgs=-3/18V .
> e > | T, =125°C 49.7
Rgon=3Q, di/dt=9 Y
kA/ps (T,;= 175 °C), T,j=175°C 56.5
tdead = 1000 ns
B—2F D RA9F T8 Eono |Ip=320A,Vpp=1500V, |T,;=25°C 22.2 mJ
=1 A2 _ -
Rgono=10Q,di/dt=17
kA/us (T\,J- =175 °C), T,j=175°C 26.6
tdead = 100 ns
B—VFITRAYF 48 Eoff |Ip=320A,Vpp=1500V, |T,;=25°C 12 mJ
PN Ls=8nH, Vgs=-3/18 V. .
’ > | T=125°C 135
Reorf=1Q,dv/dt=26.6 2
kV/ps (T,;=175°C) T,;=175°C 14
O iave—b Y| Rygn  |MOSFET(1FHFHY), dgrease = 3.3 W/(M*K) 0.12 K/W
EEE
BERE Tyjop -40 175 | °C
iz 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, T1.1-T1.2 / T2.1-T2.2)
=6 RAEH
]| iS5 | FHRUER EARIE Hif
Body diode [EA R EE Isp | Tyj=175°C,Vgs=-3V | T4=65°C 210 A
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4 NTC-H—=R%
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=7 BN
HE e | SHERUER HHE By
=N | RE | BX
”IE%E:E VSD /SD =320 A, VGS =-3V TVJ =25°C 4.4 5.95 Vv
T,j=125°C 4
T,j=175°C 3.85
E—o#RIEER Irm | lsp=320A, dig/dt=9 T,j=25°C 156 A
kA/ps, Vpp = 1500 V. — 1oco
’ ’ T,i=125°C 229
Vgs =-3V, tgeaq = 1000 ns |
T,j=175°C 292
HERIEERE Qr |lsp=320A,diy/dt=9 T,j=25°C 9.2 uc
kA/us, Vpp = 1500V, T,i=125°C 148
VGS =-3 V, tdead =1000ns
T,j=175°C 19.7
WE{EE L Erec  |lsp=320A,diy/dt=9 T,j=25°C 8.1 mJ
kA/us (T,;=175°C) — 1oco
’ T,i=125°C 10.2
Vpp =1500V, Vgg=-3V, [
tdead = 1000 ns ij =175°C 11.9
WEIEERX, BN Ereco |lsp=320A,dig/dt=17 |T,=25°C 10.8 mJ
T kA/ps (T,;=175°C) _ o
’ T,i=125°C 12.5
Vpp =1500V, Vgg=-3V, |-V
tdead:loo ns ij:l75 °C 13
4 NTC-H—= R4
38 BRI
\HAB BE FHRUER HRE =28 v2
=N | BE | &KX
TERIEE Rys Tntc=25°C 5 kQ
Rigo DIRE AR/R | Tntc =100°C, Rygo =493 Q -5 5 %
BN Pys Tntc=25°C 20 mW
B-E & Bysiso | Ra = Ras explBysyso(1/T,-1/(298,15 K))] 3375 K
B'E%& B25/80 R2 = R25 eXp[825/80(1/T2-l/(298,15 K))] 3411 K
B-E# B2s/100 | R2 = Ras €xp[Bys/100(1/T2-1/(298,15 K))] 3433 K
2 NTC DAEHTHIZERBAIZ DUV TIF, AN2009-10 D 4 EFSFETSL),
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H 7 (typical), MOSFET, T1.1-T1.2 / T2.1-T2.2

H A (typical), MOSFET, T1.1-T1.2 / T2.1-T2.2

Ip=f(Vps) Io={Vos)
Vs =18V Ty =175°C
640 640 77
....... Ve =TV /,//.' 4
eV =9V i A
560 560 o /i 7
s Vg =11V /// d 7
% / e
............ V=13V 1/ e
480 480 |—————. V=15V {/,f"'/ o
_ 4/ !
— —— V=18V // /./
] ] Vs =20V Yy s
400 400 T i/
/{'{'I 0 /'/
= 320 <, 320 e
_ - /.{':'/'/
Zavd
1) .
240 240 ’{/ ———————
/ 0 S It
R
,/ "’_/'
1601 160} e
74P
7
g0 so-| 4.7
‘/
./
v
0 ‘ ‘ ‘ ‘ : 0 T T T T T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Voo s

FLA2—Y—X[E FB# (typical), MOSFET, T1.1-

{=ZE H 4 (typical), MOSFET, T1.1-T1.2 / T2.1-T2.2

T1.2/T2.1-T2.2 Ip = f(Vgs)
Rbs(on) = f(Ty;) Vps =20V
VGS =18V
8 640 T
——— T =125°C Iy
7] 5601 U )
6 480
> 400
g
E =
~4- =, 320
s _
a4
3 240
27 160
l 7 80 _
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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F—k-Y—RAEAL YL 3)LREIE (typical), MOSFET,
T1.1-T1.2/T72.1-T2.2

Vas(th) = f(Ty;)

ID =224 mA, VGS = VDS

5 —hFE 4 (typical), MOSFET, T1.1-T1.2 / T2.1-
T2.2

Vs =f(Qq)
Ip=320A,T,j=25°C

5.5
5.0
4.5
=
3
>
4.0
3.5
3.0 T T T T T T T T
50 -25 0 25 50 75 100 125 150 175

18
Vyp = 1200V

15

12

Ve (V)

-3 T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Q. (KC)

A E4 (typical), MOSFET, T1.1-T1.2 / T2.1-T2.2
C=1(Vpg)
f=100 kHz, T,;=25 °C,Vgs =0V

RAyF T B (typical), MOSFET, T1.1-T1.2 / T2.1-
T2.2

t:f(lD)

VDD =1500 V, RGOI’] =3 Q, RGOI’\,O =1 Q, TVJ =175 OC, VGS =
-3/18V

100

1
tdon' tdead =1000 ns, RGon
T T ~~ - tdon' tdead =100 ns, RGon,o
T e fe— t,t,,,,=1000ns,R,
vy e b theag = 100 NS, R,
10 N -
_______ . ~ =
~ -
\\\ \\ —_—__—_—________?_T_T—_
1 ~1tr - 0 e
™ 1 N L I R R R R R e
= 14 : A N N N = s O A O
(G] | + /z” -----------------
i P O N
) ol R
\\\\\ /// --------------
\\\\\ 0.01 e
0.1 e
Ciss
——— Coss
______ Crss
0.01 T T T T 0.001 T T T T T T T
0.1 1 10 100 1000 0 80 160 240 320 400 480 560 640
Vos (V) 1, (A)
Datasheet 8
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RAYF B (typical), MOSFET, T1.1-T1.2 / T2.1-
T2.2

t=1(Ip)

Reoff=1Q, Vpp=1500V, T; = 175 °C, Vgs = -3/18 V

ARAYF B/ (typical), MOSFET, T1.1-T1.2 / T2.1-
T2.2

t="f(Rg)

Vpp = 1500 V, tgeaq = 1000 ns, Ip = 320 A, Ty; = 175 °C, Vs =
-3/18V

1
Lot
———t
—
. \
(%)
ENRE R
= ~
N ]
0.01 T T T T T T T

0 80 160 240 320 400 480 560 640
Ip (A)
D

t (us)

014

pE—
—_

0.01 T T T T T T

E 4B (typical), MOSFET, T1.1-T1.2 / T2.1-T2.2
di/dt = f(Rg)
VDD = 1500 V, lD = 320 A, VGS = -3/18 V

B X BB (typical), MOSFET, T1.1-T1.2 / T2.1-T2.2
dv/dt =f(Rg)
Vpp = 1500V, Ip =320 A, Vs =-3/18 V

di/dt_,T =175°C

on’ " vj

12
|

di/dt (A/ns)

0 5 10 15 20 25 30 35

30

| du/dt,,, T, =175°C |

25

20

dv/dt (V/ns)

15

10

Datasheet
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RAYF 8% (typical), MOSFET, T1.1-T1.2 / T2.1-
T2.2

RAYF 8% (typical), MOSFET, T1.1-T1.2 / T2.1-
T2.2

Eon =f(lp) Eoff=f(Ip)
Voo = 1500V, Rgon =3 Q, Rgono =10, Vgs = -3/18 V Reoir=1 Q, Vpp = 1500V, Vs =-3/18 V
140 40
130 ij =125°C, tyeaq = 1000 NS, R, ij =125°C
—_— ij=125 °C, tyeaq = 100 NS, RGM’D Y 35| - ij=175 oc
120 [-———- T,=175°C,t,,,,=1000ns, R 4
1104 | T,=175°C, t, ,=100ns,R. a
g 30
100
90 25 -1
— 80 —
E £
e 70 \.;: 20
w® L
60
50 15+
40
10
30
20 5
10
0 T T T T T T T 0 T T T T T T T

0 80 160 240 320 400 480 560 640
Ip (A)
D

0 80 160 240 320 400 480 560 640
Ip (A)
D

RAYF T 8% (typical), MOSFET, T1.1-T1.2 / T2.1-
T2.2

E= f(RG)
Vpp = 1500 V, tyeaq = 1000 ns, Ip = 320 A, Vgs = -3/18 V

R yF Tk (typical), MOSFET, T1.1-T1.2 / T2.1-
T2.2

Eon = f(VGS(of'f))

RGOﬁ =1 Q, VDD =1500 V, RGon =3 Q, VGS(OI’]) =18 V, ID =320
A, RGOI’\,O =1 Q, TVJ =175°C

150 1000
Rsono & Reofp Leag =100 NS
1357 - - RGon & RGoﬁ’ tdead =1000ns
—————— 10x R, &R, oty =1000ns
ey 10xR_ & 10X R, t,,, = 1000 ns
w4
90 ]
= ’g """
E 754 — 1007
w LIJO
oo\ v/ /1 | o be—————
45
¥, E T N 125 OC ’—,/-//
30 4 on? 'yj
/ ———E,,T,=175°C
L e Egp T,y=125°C
------------ Eyp ;= 175°C
0 1 1 1 1 1 1 10 I I I I
0 5 10 15 20 25 30 35 -5 4 -3 -2 1 0
Rs (Q) GS(off) (v)
Datasheet 10 Revision 1.00
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AAYF 7 8% (typical), MOSFET, T1.1-T1.2 [ T2.1- | F/\(F7RAEZLE){F$E1 (RBSOA), MOSFET, T1.1-T1.2/

T2.2 T2.1-T2.2
Eon = f(tdead) Ip =f(Vps)
Reon =3 Q, I =320 A, Vpp = 1500 V, Vg = -3/18 V Reoff =1 Q, Ty = 175 °C, Vgs = -3/18V
110 800
ij =125°C — I,:Module
—————— T,=175°C 200 ]l=—— Ip: Chip
100 600
500
3 —
< 90 < 400-
w _
300
80 200
100
70 T T T T T T T T T 0 T T T T 1
0 100 200 300 400 500 600 700 800 900 1000 0 400 800 1200 1600 2000 2400
tdead (ns) VDS (V)

BEEAE—S X, MOSFET, T1.1-T1.2 [ T2.1-T2.2 | [EAM%E body diode (typical), MOSFET, T1.1-T1.2 /

Za = (1) T2.1-T2.2
Isp =f(Vsp)
- o
T,j=25°C
1 640
[i
:
5601 /
480 | /
0.1+
400 /
: < 30 /
= a 1 A
N - /
240 /
0.01 !
160§
i 1 2 3 4 80 /
r[K/w] 0.0062 0.0148 0.0391 0.0599
s 3.96E-4  0.00782  0.0512 0.215
0.001 ‘ T \ 0 ‘
0.001 0.01 0.1 1 10 0 1 6
t(s)
Datasheet 11 Revision 1.00
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AL YF 4 18% body diode (typical), MOSFET, T1.1-
T1.2/T2.1-T2.2

ARAvF> 7184 body diode (typical), MOSFET, T1.1-
T1.2/T2.1-T2.2

Erec =f(lsp) Erec = f(Rg)
Reon =3, Reon,o = 1, Vpp = 1500 V tgend = 1000 NS, lsp = 320 A, Vpp = 1500 V
25 16
T,=125°C,t,,,,=1000 ns, R, T, =125°C
— — — T .=125°C,t =100ns,R — — — T .=175°C
i dead Gon,o 14 v
—————— T,=175°C,t,,,,=1000 ns, R,
20 A |- T,=175°C,t,,,,=100ns,R. - )
12 7 N
~
~
\\\
10 T~
& T
= =
£ £
T3 T 8
w w
10
6
4
5
2
0 T T T T T T T 0 T T T T T T
0 80 160 240 320 400 480 560 640 0 5 10 15 20 25 30 35

o 8

R yF 4T #8% body diode (typical), MOSFET, T1.1-
T1.2/T2.1-T2.2
Erec = 1:(VGS(of'f))

Reoff =1 Q, Rgon =3 Q, Ves(on) =18 V, Isp =320 A, Rgon,o = 1
Q, Vpp=1500V, ij =175°C

R yF 718 body diode (typical), MOSFET, T1.1-
T1.2/T2.1-T2.2

Erec= f(tdead)
RGOI’] =3 Q, ID =320 A, VDD =1500 V, VGS = '3/18 Vv

30

110
Riono & Reofp Lgeag =100 NS
21 |——— RGon & RGoff’ tdead =1000ns
------ 10xR, &R, 4 t,.., = 1000 ns 100
LI | [— 10x Ry, & 10X Ry ty,y = 1000 1S
21 907
18
= = 89
1= I
= 15 e
wt w
70
R ———
9 —__—T-T-.—.:.‘.-_-'.T.:::_T_::::.:: 60
6
50
3]
0 T T T T 40 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
GS(off) (V) tdead (I"IS)
Datasheet 12
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Y—IRANDBERFMYE, NTC-H—IR4
R=f(Tntc)

100000
R‘YP

10000

€ 10001
[a'4

100}

10

0 25 50 75 100 125 150 175
Tre (°C)

Revision 1.00
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6 EfizlEY
P
[ I
117 T1 21— L
| 1< | | 1< |
611 o T RS
I |
1o 20
I X2 o A
. X N | 9
| X3
I I
127 T2 2101
@J% | < |
G2 10H— T — T
L - _|
S2.]o—e S72.70——e
N

1
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4x

Dimensioned for self tapping screw @2,5mm
choose length according to PCB thickness

max. screw-in depth 8,5mm

for M5 screw.

2x _di

(7'e@)

7't

7L

(B4,2)

\ Gosugy] e
T T
@®®00000000000®®
ee®@0000( | (0oOD®®®
0000000||||0000000
0000000| || 0000000 b3
000 o|||ccobo00 z
@@@ﬁHve 0000000 ;
coo o| |locopoooO <
0000000 ||l0co0DOOO p
0000000|||l000DOOO .
eeocooool |Uooopoee <
00000000/00000000 k:

\\\\\\\\\\\\\\\\\\\\\\ 0 g
©@©000080008000©0 3
@@000@® | ([@®@000®® Y
@®00000| ||000DO®® g
0000000|| | |000DO0O £
600 o| |locobooo0 s
@@@ﬁHV@, 0000000 =
coo ol|||looobooo )
0000000|||l000DOOO g
0000000| || 0000000
coeeeeol losepece
Q0®@@@0000000@®0 @)
T T

d@ Mwwmﬂ/ /35%2

1100,45

@

S1'0729

module labeling

(7'91)

(2

I I 1 | N R | B

recommended pcb design height

L

[ A

|

NE47)

pcb hole pattern

Jaysem pesy mai3s of Bupiorze |
ud xz

Lx @35 (optional hole for self tapping screw @2,5mm)

s

=]

I

HE

- Details about hole specification for contacts refer to AN2009-01 chapter 2

- Diameters of drill @1,15mm

- Copper thickness in hole 25~50um

& 2

Revision 1.00
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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
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