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1 A DAV

1 i3 15 ER

RE BBE | FHERUER ERE Bifr

eEmE Viso. |RMS,f=50Hz, t=1min 2.5 kv

HBEREREE NTC VisoLinte) | RMS, f=50 Hz, t=1 min 2.5 kv

R ER#E#E F 5% (V75X 1,1EC 61140) Al,O5

MxtbTvF T CTl >200

HxREER (BER) RTI  |{X%E 140 °C

=2 BT

HH e | FHERVER HE B
= | BE | &KX

NEAF IRV R Lsce 17 nH

INT—B—3F )L FYTM | Ranscer | Ty=25°C, /RAYF 7 mQ

Ei

IND—B—ZF)L-FYTM | Recwepe | TH=25°C, /| RAYF 6 mQ

Ein

RERE Tstg -40 125 | °C

Mounting force per clamp F 40 80 N

BE G 39 g

: 3 The current under continuous operation is limited to 25A rms per connector pin.

2 MOSFET

=3 BXEH

"/A 5 FHRUER ERE Bf

FLAY - V—RBEEE Vpss Tj=25°C 1200 %

NEFYIRLAIVER Ipn 50 A

E#HE DCFLAUER Ippc | Tyj=175°C,Vgs=18V | Ty=65°C 50 A

BRLE—VFLAVER Irm | verified by design, t, limited by Tyjmax 100 A

T—hV—REMBEEK| Ves |D<0.01 -10/23 v

BEEE)

F—hV—RABMEE (TXK Vgs -7/20 Vv

DC EE)
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2 MOSFET

=4 HER(E
EHE e | FHERUER [JA]Values B
on RS —FERE Ves(on) 15...18 Vv
off KR&7 —EBE Ves(off -5...0 v
%5 BRI
]S B8 FEHRVER HRE B
=D | RE | BX
FLA>-)—XBA | Rpson) |Ip=50A Ves=18V, Ty;=25 °C 16.2 24 | mQ
VGS:]-8 V, 26.1
TVJ':].ZS °C
VG5:].8 V, 34.7
ij:l75 °C
VGS =15 V, 19.4
T,j=25°C
F—hk-IIVAMLELME Vosith) | /o =20 mA, Vps =Vgs, T,; =25 °C, (tested after | 3.45 43 5.15 %
BHE 1ms pulse at Vgg =+20 V)
T—rERE Qg Vpp=800V, Vgs =-3/18V, T,;=25 °C 0.149 uC
ANE S —MEH Reint | Tyj=25°C 4.1 0
ANRE Css  |f=100kHz, Vps=800V, | T,=25°C 4.4 nF
VGS:O Vv
HARE Coss |f=100kHz, Vps=800V, |T,=25°C 0.21 nF
VGS:O V
IRERE Crss  |f=100kHz, Vps=800V, | T,=25°C 0.014 nF
VGSZO V
Coss REIRILF— Eoss | Vps=800V, Vgs=-3/18V, T,;=25°C 86 pJ
RLA2-Y—R)—9EGR Ipss  |Vps=1200V,Vgs=-3V | T,j=25°C 0.03 | 208 pA
F—k-y—XBiRNER less |Vps=0V,T,;=25°C V=20V 400 | nA
R—2A BRI (GFE tdon |Ip=50A,Reon=8.2Q, |T,;=25°C 77 ns
=Ry Vpp =600V, Vgs =-3/18V, T,=125°C -7
tdead =1000ns,0.1 VGS
to0.11p T,j=175°C 78
A—2A 2 £ BB (GEE ty Ip=50A,Rgon=82Q, |T,;=25°C 27 ns
&) Vpp =600V, Vgs =-3/18V, T,=125°C -8
tdead = 1000 ns, 0.1 Ip to
0.91p T,j=175°C 31
B— 7 7B (FE taoff |Ip=50A,Reo=2.20Q, |T,;=25°C 40 ns
|T) Vpp =600V, Vs =-3/18 Y, T,=125°C 44
0.9Vgst00.91p
T,j=175°C 46
(#<)
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3 Body diode (MOSFET)

afineon

=5 (#rE) EXHIFIE
RHE iBS | SHRUER BABE Bifit
= | BE | &K
A=A T T &R (GEE t; Ip=50A,Rgof=2.2Q, |T,;j=25°C 15 ns
ﬁﬁ) Vpp =600V, VGS:'3/18 vV, ij: 125 °C 16
0.9 |D t0 0.1 |D
T,;=175°C 18
B—VF D RAYFUT 1B Eon |Ip=50A, Vpp=600V, T,j=25°C 1.5 mJ
PN Ls=15nH, Vg =-3/18V, .
S > T, =125°C 1.7
Rgon=8.2Q,di/dt=1.6 2
kA/ps (Ty;=175°C), T,j=175°C 2
tdead = 1000 ns
B—2F D RA9F T8 Eono |Ip=50A,Vpp =600V, T,j=25°C 1.2 mJ
=1 A2 _ —_
%, BEILEHT Ly=15nH, Vgs =-3/18V, r,=125°C 13
Rgono=30Q,di/dt=3.4
kA/ps (Ty; =175 °C), Tyj=175°C 14
tdead =100 ns
B—VFITRAYF 48 Est |Ip=50A,Vpp=600V, Tj=25°C 0.19 mJ
PN Ls=15nH, Vg =-3/18 V. .
’ > I T,,=125°C 0.24
Rgoff=2.2Q, dv/dt=27.3 - Y
kV/ps (T,;=175°C) T,j=175°C 0.3
ERER Isc | Vgs=-5/15V, Vpp =800V, |tp=2ps, 600 A
Vpsmax = Vpss-Lsps™di/dt, | T,;=25°C
Re=240Q to=2 s, 510
T,;=150°C
DxoyiavE—b Y | Rygnw  |MOSFET(1ZRFHY), Agrease =5 W/(M'K) 0.842 K/W
2
}ERE Tyjop -40 175 | °C
2 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 Note AN 2018-09 and AN
2021-13 must be considered to ensure sound operation of the device over the planned lifetime.
Tvj,op > 150°C is allowed for operation at overload conditions for MOSFET and body diode. For detailed
specifications, please refer to AN 2021-13
3 Body diode (MOSFET)
&6 RAEE
RE iS5 SHERUER EARIE 1
Body diode IEA A& £ Isp T,j=175°C,Vgs=-3V  |Ty=65°C 30 A
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4 Diode, 3%

afineon

=T BT
]S e FEHRUER HigiE B
b | RE | BX
IBEE Vsp  |lsp=50A,Vgs=-3V T,j=25°C 42 | 535 | V
T,j=125°C 3.9
T,;j=175°C 3.8
E—o#EEER lrm  |lsp=50A,dig/dt=1.6  |T,;=25°C 15 A
kA/ps, Vpp = 600V, T,=125°C 1
Vs =-3V, tgeaq = 1000 ns
T,;j=175°C 27
FEIEERE Qr |lsp=50A,dig/dt=1.6 |T,;=25°C 0.4 uC
KA/pS, Vop =600V, T,j=125°C 0.8
VGS =-3 V, tdead =1000ns
T,;j=175°C 1.1
wEEEL Erec |lsp=50A,diy/dt=1.6 Tj=25°C 0.1 mJ
kA/ps (T,; = 175 °C) —1oco
’ T,i=125°C 0.18
VDD =600 V, VGS =-3 V, Y
tgead = 1000 ns T,j=175°C 0.24
HEEELK, Bt &Y Ereco |lsp=50A,dig/dt=3.4 T,j=25°C 0.1 mJ
T kA/ps (T,;=175°C) _ o
’ T,i=125°C 0.13
VDD =600 V, VGS =-3 V, Y
t4ead = 100 NS T,j=175°C 0.16
4 Diode. EjRas
8 RATEE
HE BBE FERUER EEE BT
E—V#RLEBE Vrru T,j=25°C 1600 v
%ﬁ%?ﬁ]"ﬁ%fﬁ/chlp IerRMSM Ty=100°C 50 A
BERHEDORKEDER | lrusw | TH=100°C 50 A
H—UEEGR lesw  |t,=10ms T;j=25°C 372 A
T,j=150°C 298
B —REFHR Pt |t,=10ms,Vg=0V T,j=25°C 693 A’s
T,j=150°C 445
9 BRI HE
RE BBE FHRUER e Bfy
=M | RE | &K
IBEE Ve |IF=35A T,j=150°C 0.95 v
HER I, T,j= 150 °C, Vg = 1600 V 1 mA
(#<)
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5 NTC-H—=RX#%

=9 (#rE) EXHIFIE

HE iBS | SHRUER BABE Bifit
= | BE | &K

Sxohave—boUY | Ry |/Diode(1FRFHY), Agrease = 5 W/(M-K) 1.07 K/W

REEHR

EERE Tyi, op -40 150 | °C

5 NTC-H—3R%

% 10 BT

I5H 5 | FHRUER RBIE Hifr
= | RE | &KX

ERIEMIE Rys | Tntc=25°C 5 kQ

Rigo PIRE AR/R | Ty1c =100 °C, Rigo =493 Q 5 5 %

Bk Pys | Tyc=25°C 20 | mw

B-TE Bysiso | Ry = Ras exp[Bos/so(1/T,-1/(298,15 K))] 3375 K

B-E# Bas/so | Ra=Ras explBys/so(1/T,-1/(298,15 K))] 3411 K

B-TE ¥ Bysj100 | Ra=Ros explBasji00(1/T2-1/(298,15 K))] 3433 K

2 NTC DAEHTHIERBEIZ DUV TIF, AN2009-10 D 4 EFSHETEL),
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6 R

6 X

H H451E (typical), MOSFET

H H¥5 1 (typical), MOSFET

Ip=f(Vps) Ip=f(Vps)
VGS:].SV VGs:].sV
200 100 ve ~
/ //
180 90 // v
/ /7
] ] / S
160 80 /
/ /
/
/ /
140 70 r
/ //
/ v
120 60 Ve
_ _ A A
< 100 < 50 A
e f / /
/g
80 40 /]
/ [J
/ /
60 30 /
/
/
//
40| 20 /
//,’ T,;=25C
20 ———T,=125°C 10417/ ———T,=125C
A e e R [o— T, =175
0 I I I I O I I I I I I I I
00 05 1.0 15 20 25 00 05 1.0 15 20 25 30 35 40 45
Voo (V) V. (V)

os |

H H¥%51E (typical), MOSFET
Ip =f(Vps)
ij =175°C

FLAY—Y—XM #E (typical), MOSFET

Ros(on) = f(Ty;)
Ip =50 A

100

V=20V
90 | |——— V=18V

80

70

60

=, 50

40

30

20

10

0

VDS

I I I I I I I
0.0 05 10 15 20 25 3.0 35 4
V)

40

Ve =15V

— —— V=18V

on

sion) (MQ)

o 21

11

6 T T T T T T T T
-50 -25 0 25 50 75 100 125 150 175
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6 R

FLA2—Y—R[ME F B (typical), MOSFET

{=ZE R E (typical), MOSFET

Rps(on) = f(Ip) Ip=f(Ves)
VGS:lSV VDSZZOV
45 100 7
T,=25°C T,=25°C /1
—— — T =125 90{|——— T =125°C .
40 i i i
—————— T,=175°C =
”””””” 80
s e
——————————— 70
30
_ - 60
: -
R 1 T T o o = o =
£ 25 ]—————— = 50+
2
o
40
20
77T 301
15
20
1 ]
0 10
5 T T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90 100 4 11

b ®

HF—p-yY—REAL Y a)LREIE (typical), MOSFET
Vas(th) = f(Ty))

7—hkFE TR (typical), MOSFET
Vs =f(Qg)

VGS:VDS TVJ:25 OC, ID:SOA
5.0 18
4.8 15 ]
4.6
12
4.4
s 9-
s s
g 4.2 3
<] >
> 6
4.0
3]
3.8
3.6 0]
3.4 T T T T T T T T -3 T T T T T
-50 -25 0 25 50 75 100 125 150 175 0.000 0.025 0.050 0.075 0.100 0.125 0.150
ij (DC) QG (HC)
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6 R

RENE (typical), MOSFET
C=f(Vps)
f=100 kHz, T,j= 25 °C, Vg5 =0V

ARAYF B/ (typical), MOSFET

t=f(Ip)

VDD =600 V, RGon =8.2 Q, RGon,o =3 Q, TVJ =175 OC, VGS =

-3/18V

10

0.1 >N

C (nF)

0.01

~<
~
~
~—
-~

bl =SRSY

0.001 T T

100

1000

0.15

0.14
0.13
0.12
0.11
0.10
0.09
0.08

t (us)

0.07
0.06
0.05
0.04
0.03
0.02

t

—t

t
t

t

don’ “dead

t

don’ “dead

tyeaq = 1000 NS, R
on

' “dead

,t,=100ns,R

r’ “dead

=1000 ns, RG
on
=100ns,R

Gon,o

Gon,o

0.01
0

RAYF T (typical), MOSFET
t= f(ID)

Reoff = 2.2 Q, Vpp =600V, T,; = 175 °C, Vs = -3/18 V

RAYF 7 HE (typical), MOSFET

t= f(RG)

Vpp =600V, tyeaq = 1000 ns, I =50 A, TVJ =175°C, Vgs =

-3/18V
0.15 0.300
t
o4l 0.2751
f
0-137 0.250
0.121
0.225-
0.11 |
\ 200-
010 | 0.200
0.094 ! 0.175]
= | 5
= 0.08] | = 0.150
= \ +—
0071\ 0.125
i \
0.0 0.100-1
0.05 \
\ 0.075
0.041 \
0.03. \\ 0.050-1
0.021 \\\\__ 0.0251
0.01 T T T T T T T 0.000 T
0 10 20 30 40 50 60 70 90 100 1 10 100
Iy (A) R, (Q)
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6 FitR
E A (typical), MOSFET B [E 4R (typical), MOSFET
di/dt =f(Rg) dv/dt =f(Rg)
Vpp =600V, tgeaq = 1000 ns, Ip =50 A, Vgs =-3/18V Vpp =600V, Ip=50A,Vgs=-3/18V
2.5 40
di/dt,, T, =125°C dv/dt,,, T, =125°C
— —— di/dt, T, =175°C 35 | — — — dv/dt,,, T, =175°C
2.0
30
1.5 _
2 2
< 0
° L
5 3
1.0
15
10
0.5
5 ]
0.0 T T T T T T T T 0 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 0.0 25 50 75 10.0 12.5 15.0 17.5 20.0 22.5 25.0
R, (Q) R. (Q)
AAYF T 8% (typical), MOSFET RAYF T 8% (typical), MOSFET
Eon= f(ID) Eoff = f(lD)
Vpp =600V, Rgon =8.2Q, Rgono =3 Q, Vgs =-3/18V Rgoff=2.2 Q,Vpp =600V, Vgg=-3/18V
6 1.2
T,=125°C, t,,,,=1000ns,R. T,=125°C /
——— T,5125°C,t,,=100ns, R, Lil——— T,=175°C /
5 |- T,=175°C,t,,,,=1000ns, R, / 1.0 /
------------ T,;=175°C,t,,,,=100ns, Ry /
g 0.9
4 0.8
. 07
€, £ o6
LIJo LIJQ
0.5
2 0.4
0.3
1 0.2
0.1
0 1 1 1 1 1 1 1 1 1 OO 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
I, (A) Ip (A)
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6 R

RAYF 4T85k (typical), MOSFET
E=1(Rg)
Vpp = 600 V, tgeaq = 1000 ns, I = 50 A, Vs = -3/18 V

RAYF T8k (typical), MOSFET

Eon =f(Ve

S(off))

RGOf‘f =2.2 Q, VDD =600 V, RGon =8.2 Q, VGS(on) =18 V, ID =
50 A, Rgono=3Q, Tyj=175°C

E (mJ)

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

E ,T =125°C
on’ "vj

———E ,T =175°C
on’ "vj

=125°C

E.T
E T =175°C

off? "vj
off? " vj

P
SRS ctadet]

0.0

1

100

10
RGon,o & RGoff’ tdead =100 ns
9I|——— RGon & RGoff’ tdead =1000 ns
—————— 10x RGon & RGOﬁ, teaq = 1000 Ns
I - 10xR,, & 10X Ry, t, . =1000 ns
7
6
H
= 5
S
w
4
3]
-
1
0 I I I I
-5 4 -3 -2 1 0
VGS(off) (V)

AAYF T 8% (typical), MOSFET

FINAT AR ELENFEE (RBSOA), MOSFET

Eon = f(tdead) Ip=f(Vps)
Reon=8.20Q, Ip=50A, Vpp =600V, Vgg =-3/18 V Reoff = 2.2 Q, T,;= 175 °C, Vgs = -3/18V
110 120
T,=125°C —— 15, Modul
_ o 110 .
105 [T~ Ty=1r5C e
100
100 90
80
95
70
S —
= 90+ < 60
LIJo —_—
50
85
40
80 30
20
75
10
70 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000 0 200 400 600 800 1000 1200 1400
tdead (ns) VDS (V)
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6 fHEE
BERAVE—F R, MOSFET IE75 F1%%$tE body diode (typical), MOSFET
Ziy = (1) Isp =f(Vsp)
T\,j =25°C
1 100 Y
/
901 /i
ol
70 /
60 i
s = /]
= 0.1 "D 50 ':-'
NG a /
40 /
30 /
20 |
i 1 2 3 4 i
KWl 0.057 0.175 0.305 0.305 104 ![
T‘[S] 8.57E-4 0.014 0.105 0.105 /
0.01 ‘ ‘ ‘ 0 T T T 1 \ T T T T
0.001 0.01 0.1 1 10 00 05 10 15 20 25 3.0 35 40 45 50
t(s) Vsp (V)
RT 4 44 —FIEE T (typical), MOSFET AAyF 71K body diode (typical), MOSFET
V¢p = f(TVj) Erec= f('SD)
ISD =50A RGOI’] =8.2 Q, RGOI’],O =3 Q, VDD =600V
4.5 0.5
T,;=125°C, t,,,,=1000ns, R.
4.0 - ij =125°C, tdead =100 ns, RGon,o
—————— T, =175 °C, ty,,= 1000 NS, Re
354 O T,=175°C t, ,=100ns,R
3.0
V_ =-5V
— 2.57 Gs =
P || p— Vo =-3V E
> o Vs =0V "
we—ee V=15V
———V_ =18V
1.5 = =
-_// -
-_// -_
=T
1.0 e
0.5
0.0 T T T T T
25 50 75 100 125 150 175 0 10 20 30 40 50 60 70 80 90 100
T,(C) I, (A)
Datasheet 13
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6 FEE
AL vF 4 8% body diode (typical), MOSFET AAvF 418 body diode (typical), MOSFET
Erec =f(Rg) Erec = f(Ves(off)
tgead = 1000 ns, Isp =50 A, Vpp =600 V Rgoff =2.2 Q, Rgon = 8.2 Q, VGS(on) =18V, Isp =50 A, Rgon,o =
30,Vpp=600V, ij =175°C
0.5 0.5
T,=125°C Roono & Reofp tgeag = 100 NS
——— T,;=175°C — — = Rgon &Ry tyepg = 1000 NS
—————— 10x RGon & RGoﬂ, 4eaq = 1000 NS
0.4 (R & [R— 10xR,,, & 10x R g t,.., = 1000 ns
0.3
£ £
I_u§ \ I_UE
0.2
0.1 0.1- RRa—
0.0 T T T T T T T T 0.0 T T T T
0 10 20 30 40 50 60 70 80 90 -5 -4 -3 -2 1 0
R () Vasiorn (V)
RAYF 7 18% body diode (typical), MOSFET BB E 4514 (typical), Diode. B e
Erec = f(tgead) IF=f(Ve)
Rgon=8.2Q,15=50A,Vpp =600V, Vgs=-3/18V
110 70
T,=125°C 65 T,=25°C
———T,=175°C ——— T,=150°C
100 60
55
50
%07 45
. 40
<, 80 < 35
* 30
70 27
20
15
60 10
5
50 T T T T T T T T T 0 T T
0 100 200 300 400 500 600 700 800 900 1000 0.2 0.4 0.6 1.4
tdead (ns)
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6 R

s o > . — ) —
BERAE—F R, Diode, Bifidk Y—3IRE0EERFHE, NTC-H—IRS
Zn = f(t) R=f(Tyrc)
10 100000
—— Ry
10000
1]
= _
< ]
X = i
= = 1000
F
0.1
100
i 1 2 3 4
r[K/w] 0.06 0.06 0.28 0.67
T[s] 0.00137  0.00726  0.0346 0.122
0.01 7 7 7 10 T T T T T T
0.001 0.01 0.1 1 10 0 25 50 75 100 125 150 175
t(s) Thre (°C)
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7 EEE

7 [|] B X

o P P1 e
el el el
T1 = T3 |- TS |
I I I I I I
D1\ D3\ D5 AN 1ISFN 1ISVN ISV
L— 1 ISR IS —| ISR IS—|
L1o—
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- Details about hole specification for contacts refer to application note AN2009-01
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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
3
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