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EasyPACK™ f&H

1 $H35

1 ESIESS

£1 @S

FESH RE | FrEBIR & QIR BN

26 2 M L Viso. |RMS,f=50Hz, t=1min 3.2 kv

NTC a2l VisoLinte) | RMS, f=50 Hz, t= 1 min 3.2 kV

PN A 2% FEAR A% (class 1, IEC 61140) AL,O;

FHXT LR HE 2k CTI > 400

ARG I FE i 4 (Fh) RTI | &3 140 °C

x2 FHEE

FESH RE | FREBIR & QIR BN

B/ME | AUE | BKE

A A FLJR AR Leck 39 nH

PEER B 28 B B3 -0 | Recweer | Th =25 °C, BN 2.4 mQ

RERNEs Tstg -40 125 | °C

P22 e (1) 22 e LR M FR A AH N N Tk | M5, 1522 1.3 1.5 | Nm
1T % 4%

Hi G 78 g

2 The current under continuous operation is limited to 50A rms per connector pin.

2 IGBT, T1/ T4

%3 B EH

FHESH K5 | A% HiE L<¥ivA

S FURR — R AR L Vees T,;=25°C 950 v

R TR Ien 200 A

LA AR B R leoc | Tvjmax=175°C T =65°C 180 A

AR I E T I {E R lerm |t ZIRT Tyj0p 400 A

AR — % S AR DA P Vges +20 Vv
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2 IGBT, T1/ T4
xa FHEE
FESH KT | PeEBIA ¥E <Xy
B/ME | JBUE | R AE
FEHM — R WAERI IR | Vegsat |lc=200A, Vgg=15V T,j=25°C 130 | 140 | V
T,;=125°C 1.35
T,;=150°C 1.35
AR 1A H Veeth | lc=3.25mA, Vg =20V, T,;=25°C 415 | 49 | 565 | V
AR F A Q¢ Vee =15V, Ve =600V, T,;=25°C 2.05 e
P SIS A AR FELBEL Reint | Tj=25°C 1.5 Q
TP IR Cies |f=100kHz, T,;=25°C, Vg =25V, Vge =0V 24.6 nF
S [A) A A L2 Cres |f=100KHz, T,;=25°C, Vg =25V, Vge =0V 0.114 nF
AR FIRI- RO AR L AR lces  |Veg=950V, Vge =0V T,j=25°C 37 HA
WA - 5 53 A s HEL VA loes  |Vee=0V, Vge=20V, T,;=25°C 100 | nA
I8 AR B[] (B 97 2) taon |lc=200A,Vcc=600V, |T,;=25°C 0.298 ys
Voe =£15V,Reon =18 |7 - 195¢ 0.268
T,;=150°C 0.254
_E T ] (R 1A t. |lc=200A,Vcc=600Y, |T,;=25°C 0.045 Hs
Voe=#15V,Reon =18 |7 —1o5¢ 0.056
T,;=150°C 0.059
KT A A5 B[] (A 47 2K) taoff  |lc=200A,Vec =600V, | T,;=25°C 3.390 Hs
Voe =£15V, Reort =82 |7~ 195¢ 3.580
T,;=150°C 3.590
I~ PRI 1] (R 47 2) t; lc=200A, Ve =600V, | T,;=25°C 0.212 Hs
Voe =215V, Reorf =822 17 —1359¢ 0.372
T,;=150°C 0.443
THBIAERE R (B Eon  |lc=200A,Vcc=600V, |T,;=25°C 21.9 mJ
fLeZ::nlz’s‘fZi:/j: i \2/,800 Ty=1257¢ o
Alps (Tyj= 150 °C) T,;=150°C 28.5
KW AERE = (B Eoff  |lc=200A,Vcc=600V, |T,=25°C 32 mJ
fL?Z ;7:”81’5?;\://215: Vi lry=1250C 40.3
1600 V/ps (T,;=150°C) | Ty;j=150°C 42.8
g5 — BRI TH Ring | T IGBT, Agrease = 3.3 W/(m-K) 0.439 K/W
SCPFIT IR R T Tyjop -40 150 | °C
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3 MOSFET, T2/ T3
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3 MOSFET, T2/ T3
x5 BAPREE
FESH RE | FrEBIR & QIR BAfL
ﬁ/)ﬁ*& EE;HE V[)ss ij =25°C 1200 Vv
TR IR AR F IoN 240 A
SR B Iboc | Tyj=175°C,Vgs=18V | Ty=65°C 215 A
TN E S IEH B R Iprm | Vverified by design, t, limited by Tyjmax 530 A
i ES = NIV Ves |D<0.01 -10/23 Vv
- PR AR S B K LT Vgs -7/20 v
*6 HEE
FESH KT | Ak [ZH]Values BAfr
T A AR F Ves(on) 15...18 Vv
T A AN PR Ves(off -5...0 Vv
= FHIEE
TMESH RE | FrEBIR A i L:<¥iva
w/ME | AUE | KME
TR 36 2 FL P Rbson) |Ip=240A Vgs=18YV, 291 | 3.82 | mQ
T,;=25°C
VGS:18 V, 4.7
T,;=125°C
VGs:ls V, 6.24
TVj =175 OC
VGS:]-S V, 34
ij =25°C
R IEREENAR Vesith) | /=112 mA, Vps=Vgs, Ty; =25 °C, (tested 345 | 43 | 515 | V
after 1Ims pulse at Vgg=+20V)
AR FE fi Q¢ Vpp=800V, Vs =-3/18V, T,; =25 °C 0.8 uC
P A AR FL B Reint | Ty=25°C 1.9 Q
LTPNG R Css |f=100KkHz, Vps=800V, |T,=25°C 24.2 nF
VGSZO Y
i H LA Coss | f=100kHz, Vps=800V, | T,=25°C 1.2 nF
VGS:0 Vv
S A HRL 2 Crss  |f=100kHz, Vps=800V, |T,=25°C 0.079 nF
VGS:0 Y
Coss FHIifiRER Eoss | Vps=800V, Vgs=-3/18V, T,;j=25°C 473 pJ
(Re4E)
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3 MOSFET, T2/ T3
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xR7 (%2) FHEE
FESH K5 | PeEBIA ¥E <Xy
B/ME | JBUE | R AE
TR VR H A Ipss  |Vps=1200V,Vgs=-3V |T,;=25°C 0.16 | 378 | pA
MAR IR HL I less |Vps=0V,T,;j=25°C Vgs=20V 400 | nA
388 SiE 1R B[] (S 97 %K) tdgon |Ip=240A,Rgon=47Q, |T,;=25°C 78 ns
VDD =600 V, VGS = '3/18 V, TVJ =125°C 78
tgead = 1000 ns, 0.1 Vg
t00.11p T,j=175°C 78
B T (e 7 %) t, Ip=240A,Rgon=4.7Q, |T,;=25°C 122 ns
Vbp =600V, Vgs =-3/18V, T,j=125°C 115
tdead = 1000 ns, 0.1 Ip to
0.91p T,;=175°C 114
BT A AR B[] (A 97 4K) taoff |Ip=240A,Reo=1Q, |T,;=25°C 100 ns
VDD:600 V, VGS:'3/]-8 V, TVJ:125 °C 111
0.9 VGS to 0.9 ID
T,;j=175°C 117
T PR T ] (S A7 AR t; Ip=240A,Reor=1Q, | T,;=25°C 25 ns
VDD =600 V, VGS = -3/18 V, TVJ =125°C 26
0.91pt00.11p
T,j=175°C 27
FriEPFERE & (BEk ) Eon |Ip=240A,Vpp=600V, |T,;=25°C 7.08 mJ
L6:7I']H,VGS:--3/18V, TVJ=125 °C 7.15
Rgon =4.7Q, di/dt=5.7
kA/ps (Ty; =175 °C), T,j=175°C 7.16
tdead = 1000 ns
JFEHAEREE (BFk), 0| Eono |Ib=240A,Vpp=600V, |T,;=25°C 4,51 mJ
e = =-
& Lo=T7nH, Vs =-3/18, r,=125°C 454
Reono=3Q, di/dt=7.1
kA/ps (Ty; = 175 °C), T,j=175°C 4.55
tdead =100 ns
KW AERE = (B Eoff  |Ip=240A,Vpp=600V, |T,;=25°C 3.02 mJ
Lo=TnH, Ves=-3/18V, |+ ._155ec 3.51
Rgoff=1Q, dv/dt=17.5
kV/ps (T,;=175°C) T,j=175°C 3.68
g5 — BRI H Ringn | TEA MOSFET, Agrease = 3.3 W/(m-K) 0.283 K/W
FCVFIT IR R P i 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
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4 Body diode (MOSFET, T2/ T3)
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4 Body diode (MOSFET, T2/ T3)
x8 BAPREE
FESH RE | FrEBIR & QIR BT
A AR IE 17 B IR Isp | Tyj=175°C,Vgs=-3V | T4=65°C 95 A
x9 FHEE
FHESH RS | A% g L--¥A
B/ME | B AUME | B KE
IERHE Vsp  |lsp=240A,Vgs=-3V T,j=25°C 411 | 5.35 Vv
T,;j=125°C 3.85
T,;=175°C 3.75
5 ) Pk S VA FRL lrm  |lsp=240A,dig/dt=55 | T,=25°C 74 A
KA/KS, Vop =600V, T,=125°C 109
Vs =-3V, tgeaq = 1000 ns
T,;j=175°C 134
PRI HA At Qv  |lsp=240A,dig/dt=55 |T,;=25°C 1.3 e
kA/us, Vpp =600V, T,;=125°C 27
Vgs = -3V, tgeaq = 1000 ns
ij =175°C 3.9
AR ARAE CREiKD Erec |lsp=240A,dig/dt=55 |T,;=25°C 0.38 mJ
kA/ps (Ty; = 175 °C), T,=125°C 0.89
VDD =600 V, VGS =-3 V,
tdead = 1000 ns T,;=175°C 1.16
JRIEVREAHE CBERKMD) ;| Ereco | lsp=240A,dig/dt=6.9 |T,;=25°C 0.46 mJ
/ﬁﬁ'f”t/%/ﬁ:‘lt kA/US (TVJ =175 oc)’ = o 0.64
Vpp =600V, Vgs=-3V, Ty=1257C :
tgead = 100 ns T,;j=175°C 0.91
5 IGBT, T5/ T6
£ 10 BAPREE
FESH K5 | PSR HE ¥ A
A FLR — R AR L Vees T,;=25°C 950 v
R R Ien 200 A
T AL WA L R Iepe ij max =175 °C Th=65°C 160 A
A F A B R A ALV lerm |t ZIRT Tyj0p 400 A
AR — % SR AR DA F Vges +20 Vv
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5 IGBT, T5/T6
F11 FHEE
FESH KT | PeEBIA ¥E <Xy
B/ME | JBUE | R AE
FEH — R AFIEE | Vepsat | lc=200A, Vge=15V T,j=25°C 1.30 | 1.40 Vv
T,;=125°C 1.35
T,;=150°C 1.35
AR 1A H Veeth | lc=3.25mA, Vg =20V, T,;=25°C 415 | 49 | 565 | V
AR F A Q¢ Vee =15V, Ve =600V, T,;=25°C 2.05 e
P SIS A AR FELBEL Reint | Tj=25°C 1.5 Q
TP IR Cies |f=100kHz, T,;=25°C, Vg =25V, Vge =0V 24.6 nF
S [A) A A L2 Cres |f=100KHz, T,;=25°C, Vg =25V, Vge =0V 0.114 nF
AR LRI - R S A L LR lces  |Veg=950V, Vge=0V T,j=25°C 32 pA
WA - 5 53 A s HEL VA loes  |Vee=0V, Vge=20V, T,;=25°C 100 | nA
P38 JE R I ] (2 17 %K) taon |lc=200A,Vcc=600V, |T,;=25°C 0.269 ys
Voe =£15V,Reon =18 |7 - 195¢ 0.255
T,;=150°C 0.235
_E T ] (R 1A t. |lc=200A,Vcc=600Y, |T,;=25°C 0.052 Hs
Voe=#15V,Reon =18 |7 —1o5¢ 0.065
T,;=150°C 0.066
KT A A5 B[] (A 47 2K) taoff  |lc=200A,Vec =600V, | T,;=25°C 3.420 Hs
Voe =£15V, Reort =82 |7~ 195¢ 3.580
T,;=150°C 3.590
I BN 1] (2 A %K) t; lc=200A, Ve =600V, | T,;=25°C 0.174 Hs
Voe =215V, Reorf =822 17 —1359¢ 0.332
T,;=150°C 0.363
THBIAERE R (B Eon  |lc=200A,Vcc=600V, |T,;=25°C 25.6 mJ
fLeZ::nlz’s‘fZi:/j: i \2/,500 Ty=1257¢ 315
Alps (Tyj= 150 °C) T,;=150°C 34.2
KW AERE = (B Eoff  |lc=200A,Vcc=600V, |T,=25°C 29.9 mJ
1600 V/ps (T,;=150°C) | Ty;j=150°C 40.1
g — B A H Ring | T IGBT, Agrease = 3.3 W/(m-K) 0.517 K/W
SCPFIT IR R T Tyjop -40 150 | °C
Datasheet 8 Revision 1.20
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6 —t%,D1/D4

6 —#%,Dp1/D4
*12 R EE
FESH RS | AREBINARAE HiE DA
J [y B AT WA P Vrrw T,;=25°C 1200 v
S IE ) B I 300 A
1F 1) H AT WA R It [tp=1ms 600 A
12t-1H 2t tp=10ms, Vg=0V T,j=125°C 7380 A’s
T,;=150°C 6320
x13 RHIEE
FESH R5 | AREBRINAKA HiE LA
B/ME | B AUE | KM
TE A HL A Ve |[Ig=160A,Vge=0V T,j=25°C 141 | 164 | V
T,;=125°C 1.28
T,;=150°C 1.25
J AP S VA FL lm | Vec=600V,/g=160A, |T,;=25°C 99 A
200 Al/|5,|;/ ’(T(jjI F:/T;o o) |JuT127C 13
T,;=150°C 155
PR Ly Q; Vcc=600V,/[r=160A, | T,=25°C 15 uc
%00 Al/i: ’(T(jjI F:/(:Eso o) | JuT1237C %
T,;=150°C 35
AR E A CREiK D Erec |Vec=600V,/g=160A, |T,j=25°C 4.47 mJ
Zglcz)c_) Al/lsjsy ’(T(ijI i/(:;c_) o) [TUTIBC >81
T,;=150°C 11.8
g5 — BRI R | BN TR, Zgrease = 3.3 W/(m-K) 0.402 K/W
SCVFIF R ARV Tyjop -40 150 | °C
7 —#%%,D5/D6
14 =Ny LI
RESH RE | AREBINARAE HE L¥iva
J ) B AT WA P Vrrw T,;=25°C 1200 v
TESEIE 7] L HLR I 200 A
1F [ HE AT WA R It [tp=1ms 400 A

(F552)

Datasheet
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8 SR RH R E
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*14 (22) B K EfE
FESH KT | PeEBIA QTN <Xy
12t-1H 2t tp=10ms, Vg=0V T,j=125°C 5060 A?s
T,;=150°C 4920
15 RHIEE
FESH RS | bR HiE LA
B/ME | JLBUE | BKME
1E ) HL Ve [Ig=200A,Vge=0V T,j=25°C 172 | 210 | V
T,;=125°C 1.59
T,;=150°C 1.56
S AR S VA FL lRm | Vec=600V,/g=200A, |T,;=25°C 101 A
gggo Al/fxgl ’(T(jjli/(i;o oy | Ti=1257C 126
T,;=150°C 134
I AT Q; Vcc =600V, /[r=200A, | T,=25°C 12 uc
200 Al 1y 150°0) | T17125°C 2
T,;=150°C 30
SRR AE CRESTK D Erec  |Vec=600V,/g=200A, |T,j=25°C 3.57 mJ
gggo Al/i;/ ’(T(jle:/T;o o) [uT12C 81
T,;=150°C 10.3
g — B IATH R | BN TR, Zgrease = 3.3 W/(m-K) 0.447 K/W
SCVFIF RIS Tyjop -40 150 | °C
8 IR R B RE
*16 RHEE
FESH RE | FrEBIA QIR Bfr
B/ME | JBUE | R 1E
e FEL B AR Rys | Tntc=25°C 5 kQ
R1o0 T % AR/R | Tytc =100 °C, Rygp = 493 Q -5 5 %
FEHELD) = Pys | Tnytc=25°C 20 | mw
B Bysiso | Ra= Ras explBasyso(1/To-1/(298,15 K))] 3375 K
B-{H Bysiso | Ra=Ras exp[Basyso(1/T2-1/(298,15 K))] 3411 K
B-{H Bysji00 | R2= Ras €xpl[Bas/100(1/T2-1/(298,15 K))] 3433 K

o NTC [IA RS H 4 Hr i I AN2009-10, 55 4 2

Datasheet
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9 FHTLS 4R

9 FESHER

WihRetE (JR),1GBT, T1/ T4

HrHider: (JLR), IGBT, T1/ T4

lc=f(Vce) lc=f(Vce)
VGE =15V TVJ =150°C
400 400 777 7
T;=25°¢ V. =19V //I~ / /,/
——— T,=125C ——— V=17V 150
3501 v 350 . i ¥
—————— T, = 150°C ;
{
300 300
250 250
<, 2001 = 200
150 150
100 100
50 50
0 1 1 1 0 1 1 1 1 1 1 1 1 1 1
00 02 04 06 0.0 02 04 06 08 10 12 14 16 1.8 2.0 2.2
Ve (V)
et (JA),1GBT, T1/ T4 AR R (MR, IGBT, T1/ T4
lc =f(Vee) Vee = f(Qg)
V=20V Ic=200A, T\,j:25 °C
400 15
— —— T _=125°C
350 T
—————— T, = 150°C 104
300
5
250
= =
= 200+ = o
- >
150
-5
100
-10
50
////
== =
0 = 1 1 1 '15 1 1 1 1 1 1 1 1 1 1
4 5 6 7 8 0.0 02 04 06 08 1.0 1.2 14 16 1.8 2.0 2.2
Ve (V) Q; (KC)
Datasheet 11 Revision 1.20
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9 FHTLS 4R

HARE (HA), IGBT, T1/ T4
C=f(Vcg)
f=100 kHz, Ve =0V, Tj=25°C

FFocha] (#7Y), IGBT, T1/ T4
t=1(lc)

Ve =600V, Ty; = 150 °C, Rgoff = 82 ©, Rgon = 18 , Ve =
+15V

1000 100
Vs tdon
- Coes ———
______ Cres T tdcff
100 VR  — t,
10 1]
T T s e s e
£ = v 4
U -~
1\ T e
e e e ———— A I e e e e
v N e
S — ——
\\\ \\\\\\\
o T 0.01
0.01 T T T T T T T T T 0.001 T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 0 50 100 150 200 250 300 350 400 450
Vee (V) I (A)
FERIFE  (#A), IGBT, T1/ T4 FER#FE (JLA), IGBT, T1/ T4
t=f(Rg) E=1(I¢)
VGE =+15V, IC =200A, VCC =600V, TVJ =150°C RGOﬁ =82 Q, RGon =18 Q, VGE =15V, VCC =600V
100 100
ton E,,T,=125°C
on? 1 vj
==t 90{|———E,,T,=150C
/,,/, ______ towReor=10"Re | | | |7 B Ty =125°C
D N N t,Ro =10 "R, 80 - Egp T,; = 150°C =y
10 7° .
/
; 70
/
/
60
=
E 507
il
40
30
20
10
0.01 T T T T T T T T T 0 T T T T T T T T
0 20 40 60 80 100 120 140 160 180 200 0 50 100 150 200 250 300 350 400 450

R, ()

I ()
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9 FHTLS 4R

FrnisE (#L%Y), IGBT, T1/ T4
E=f(Rg)
Vge = +15V, Ic = 200 A, Ve =600 V

%4 TVEX (RBSOA) ,IGBT, T1/T4

lc=f(Vce)

Reoff =82 Q, Vge =+15V, T; =150 °C

350 500
Eow Ty =125°C ——— 1, Modul
——— E,,T,7150°C 450 |— — — I, Chip
3007 ————- Eyp T,y = 125°C, Ry = 10" Ry
------------ Eq Ty = 150°C, Ry =10 " Ry 400
250 350
300
200
= —
<
£ =, 250
o —
150
200
100 | 1507
100
50
50
0 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200 0 200 400 600 800 1000 1200
R, (Q) Ve (V)
B A HEPT, IGBT, T1/ T4 WHiRetE (Ju7l), MOSFET, T2/ T3
Zin = f(t) Ip=f(Vps)
VGS =15V
1 480
/ Vid
AR
/ i
420 7 /
/ e
/ e
/ /
— 7
360 / IV
/ //
/ v
300 7/
_ /S
= = /o
< 01 = 240 // /
N / 4
/
180 /1A
/)
/A
/)
120 V4
/
/
i 1 2 3 4 / ij =25°C
kWl 0.0245 0.0355 0.189 0.19 60 /// _—— ij =125°C
T[] 3.32E-4 0.00755 0.122 0.122 // —————— ij =175°C
0.01 7 7 7 0 T T T T T T T
0.001 0.01 0.1 1 10 0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0
t(s) Vos (V)
Datasheet 13 Revision 1.20
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9 FHTLS 4R

HyaEdE (BAY), MOSFET, T2/ T3

HrdiEeE  (BL7Y), MOSFET, T2/ T3

Ip=f(Vps) Ip=f(Vps)
VGS =18V TVJ =175°C
480 > 480 e
/ 7
// /’ V=20V 74 // g
/ e ——— v 18V 74 / e
420 V4 s 420 ~ v g
/ /// ______ Ves =15V / /'
/ 20 N I | PSs—— V=13V /. o
360 // v 360 | [--—-- v =11V V) /,'
7 P
/ d —-—— V=9V o .
/ p N [ R | P V..=7V 77 s /
300 / S/ 300 o Sy
/ e =
/ // // 4 o -/_/
&\ / // 2 {/l d / _ — -
< 240 /s 5 240 e 7
- / /// - //,." / el
/ 4 /-/
/S /i el
1801 S 180 1
/ f R
/ // i 7
/ 7 2 S
120 /S 120 i
/ /2 L L (N BN SV S
// 7
7/ T, =25°C 74 T
601 / 7/ v 60
// ———T,=125°C g
/48 N R SOV T,=175°C 4
0 1 1 1 1 1 1 O 1 1 1 1
00 05 10 15 20 25 30 35 0 1 2 3 4 5
Vs (V) Vs (V)
JRUREAS B (#4%), MOSFET, T2/ T3 JRUREA B (JA), MOSFET, T2/ T3
Ros(on) = f(Ty)) Rps(on) = f(Ip)
Ipb=240A Vgs =18V
7.0 75
Ves =15V TvJ =25°C
6.5 |——— V=18V 7.0{|———T1,=125°C
—————— T =175°C //’/
6.01 6.5 =]
5.5 60 —————m—"TT
. 5.0 _ 5.5
(&) g
£ E —
Z 4.5 < 5.0 ="
ocg cgg ﬂﬂﬂﬂﬂﬂ i
4.0 454 ———
35 7 4‘0 _
3.0 351
2.5 3.0 ////
2.0 T T T T T T T T 2.5 T T T T T T T

50 25 0 25 50 75 100 125 150 175

0 60 120 180 240 300 360 420 480

Iy (A)
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fE%EtE (BAY), MOSFET, T2/ T3
Ip="f(Vgs)

M-JRR{E ) E (%) , MOSFET, T2/ T3

Vasi(th) = f(Ty;)

VDS:20V VGS:VD51ID:112 mA
480 7 5.0
v II / D
420 ———ij=125 C / / 4.8
4.6
360
4.4
300
. S 42
< 240 £
>’ 4.0
180
3.8
120 364
60 3.4
0 3.2 T T T T T T T T
4 11 -50 -25 0 25 50 75 100 125 150 175
T,(0)
WAR s AR (J7Y), MOSFET, T2/ T3 FAEE (JLRY), MOSFET, T2/ T3
Vs =f(Qg) C=f(Vps)
Ip=240A, TVJ-=25 °C f=100 kHz, TVJ-=25 °C,Vgs=0V
18 100
15 —
<
N\
10 el
12 ~
~
~
| __ ~
~dll ~_
N,
. 9 . T e S<
> w SN ~
< <1 :
> (@) \\
a ‘.
\
\\\
o HE R N 4 S N A 6 A A e o A
o4 Ll
0 1 C'\SS
- = COSS
______ Crss
-3 T T T T T T T 0.01 T T T
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.1 1 10 100 1000
Qg (MC) Voo (V)
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FFoentiE  (887Y), MOSFET, T2/ T3

t=1(Ip)

VDD =600 V, RGon =47 Q, RGon,o =3 Q, TVJ =175 OC, VGS =
-3/18V

t=f(Ip)

JFoRmtE] (#EY), MOSFET, T2/ T3

RGOff =1 Q, VDD =600 V, TVJ =175 OC, VGS = '3/18 Vv

0.18
yons Tgeaq = 1000 NS, R
0.16- ——— tw tdea—d =100ns, Rcon,o
______ t, tyeag = 1000 NS, R
------------ totyeaq= 10008, R
0.14
o2 =TT
”””
-
2 0.101 R
+ A R = e
R e N e e R N B PP L
000 0 0 ] e
2 T R R (O
0.08f
A
006 =TT
0.04
0.02 T T T T T T T T T

0 50 100 150 200 250 300 350 400 450 500
Iy (A)
D

0.1

t (us)

B T S U [ i B

0.01
0

50 100 150 200 250 300 350 400 450 500

lp (A)

FFoEmtE (#Ad), MOSFET, T2/ T3

t= f(RG)

VDD =600V, tgead = 1000 ns, ID =240A, TVJ =175 OC, VGS =
-3/18V

di/dt =f(Rg)

R AR (#Al), MOSFET, T2/ T3

VDD =600V, t4ead = 1000 ns, ID =240A, VGS = -3/18 Vv

0.01 T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50
R (Q)

7.0

6.0

5.0

4.0

di/dt (A/ns)

3.0

2.0

1.0

di/dt T =175°C |

0n,5050 * " vj

0.0

10 20 30 40 50
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BRI (HA]), MOSFET, T2/ T3

FFoetnFe (HZ4Y), MOSFET, T2/ T3

dv/dt =f(Re) Eon =f(lp)
Vpp =600V, Ip =240 A, Vg =-3/18 V Reon =4.7 €, Vpp =600V, Rgon,0 = 3 €2, Vgs =-3/18V
20 16
| dv/dt,, T, =175°C T,=125°C,t,,,,= 10001, Ry,
18 14 |7 TRt = 100ms R,
—————— ij =175°C, tyeaq = 1000 NS, R,
e N e N T,=175°C,t,,,,=100ns,R.
14
—. 12
w
c
B
= 101
el
=
o
8 -
6 -
2
2 -
0 I I I I I 0 I I I I I I I I I
0 2 4 6 8 10 12 0 50 100 150 200 250 300 350 400 450 500
R, (Q) Ip (A)
Freifiss (Ji7A), MOSFET, T2/ T3 JFR#AFE (HLA), MOSFET, T2/ T3
Eos = f(Ip) E=f(Rg)
Reoff = 1 Q, Vpp =600V, Vgg =-3/18V Vpp =600V, tgeaq = 1000 ns, Ip = 240 A, Vgs =-3/18 V
14 60
T,=125°C
———T,=175°C 55
12 -~
45
10 By T,;=125°C, Ry, = 10" R
40 ———E,,T,=125%C
—————— E,,T,=175°C,R, =10*R
] on’ " vj > “Gon G
= 87 N I R | (— EpT,=175°C
— of vj
E )
= £ 304
|.u° w
6 25
20
4 -
15 =
10 /////
2 P
e
5 /w“""’
0 I I I I I I I I I 0 I I I I I
0 50 100 150 200 250 300 350 400 450 500 0 2 4 6 8 10 12
Iy (A) R (Q)
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FFERFE  (#L7Y), MOSFET, T2/ T3

Eon= f(VGS(of'f))

Reoff =1 Q, Vpp =600V, Rgon =4.7 Q, Vs(on) = 18V, Ip =240
A, RGon,o =3 Q, TVJ =175°C

TFEP#E (#HY), MOSFET, T2/ T3
Eon = f(tdead)
Reon =4.7Q, Ip =240 A, Vpp = 600 V, Vg =-3/18 V

100
g
< 101
(s}
w — — —
Reono & Reofr taeas =100 NS
— — — R &R tyepg =1000 1S
—————— 10* Ry, &Ry tyesy = 1000 NS
------------ 10*R, &10*R .1, =1000 s
1 1 1 1 1
5 4 3 2 1 0
VGS(off) (V)

105.0

102.5 Y

100.0

97.5

(%)

95.0

on

92.5

90.0

87.5

85.0 T T T T T T T T T

0 100 200 300 400 500 600 700 800 900 1000
t._ . (ns)

dead

RImE4THEX (RBSOA) , MOSFET, T2/ T3
Ip=f(Vps)
RGOf‘f =1 Q, TVJ =175 OC, VGS = -3/18 Vv

BEA P FHHE, MOSFET, T2/ T3
Zin = f(t)

700

— I, Modul

— —— 1, Chip

600

500

400

300

200

100

0 T T T T T
0 200 400 600 800 1000

Vo (V)

1400

0.1

Z, (K/w)

i 1 2 3 4
[K/W)

0.0086 0.0169 0.0435 0.214

Ts] 4.5E-4 0.00493 0.025 0.179

0.01 T T T
0.001 0.01 0.1 1
t(s)

10
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IEFREE: 4 — AR (#7El), MOSFET, T2/ T3

R ME IE R EM ($2]), MOSFET, T2/ T3

ISD = f(VSD) VSD = f(TVJ)
T,;=25°C Isp =240 A
400 T7 4.5
350 /./' 4.0
i 3.5
300 /
i 30
2501 H
~ / = 251 Vg =-5V
= H N | (— V=3V
5200 i 2 s
= H TN | — V=0V
/ e V=15V
150 ——— V=18V
3 1.5+
J =
100 i __/;{/ -
l': 1.0 //;:—,{/ ~
i e C
50 f 051
0 1 1 1 1 1 1 1 1 1 00 I I I I I
0.0 05 10 15 20 25 3.0 35 40 45 5.0 25 50 75 100 125 150 175

Ve, (V)

T,(0)

V)

FERMFE /& & (47), MOSFET, T2/ T3
Erec = 1:(ISD)
Rgon =4.7 Q, Rgon,o =3 Q, Vpp =600V

FFRHFE AR A (4LE]), MOSFET, T2/ T3
Erec = f(RG)
tgeaq = 1000 ns, Isp = 240 A, Vpp = 600 V

2.50 1.5
T, =125°C,t,,,,=1000 ns, Ry, T,=125°C
2250 |——— T,=125°C,t,,,=100ns,R. ———T,=175°C
—————— T, =175°C t,,,=1000 s, R 7
-} - o, _ 7 ]
2.00 A |-mmmreeeen T,=175°C,t,,,,=100ns,R. // 1.2 |
1.75 |
|
|
1.50 0.9 \
= =) \
1S £
“’g 1.25+ va
W w
1.00 0.6
0.75
0.50 0.3
0.25
000 1 1 1 1 1 1 1 1 1 OO 1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 450 500 0 5 10 15 20 25 30 35 40 45 50
Iy (A) R, (Q)
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FFoTRFE i (#Al), MOSFET, T2/ T3 FFRREE A MR (JAY), MOSFET, T2/ T3
Erec = 1:(VGS(of'f)) Erec = f(tdead)
Reoff =1 Q, Rgon =4.7 Q, VGS(on) =18V, Isp=240A, RGon,o = |Rgon=4.7Q,1p =240 A, Vpp =600V, Vgs=-3/18V
3Q,Vpp=600V,T,;=175°C
1.80 110
Rsono & Roofp teag = 100 NS
1.60 | = — Roon &R tgeag = 1000 NS
—————— 10 R, &Ry tyo,g = 1000 NS 100
Lao [ 10*R,, &10*R_ 4 t, ,=1000ns
0 TTum—— 90
S 1.00] — =
£ =
T g 807
W 0.80] w
0.60 70
0.40
!
60 /
0.20 i
1
___________ ]
0.00 7 T T T 50 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
Vastot V) theaq (NS)
W (JLA),1GBT, T5/T6 R (B3Y),1GBT, T5/ T6
lc =f(Vce) lc=f(Vce)
Vge =15V Tyj=150°C
400 400 AR
T,=25°C Vg =19V /I/ /./
——— T =125C ——— V=17V il
350 U 350 iy
—————— T,/=150°C '
300 300
2501 250
% 200 % 200
150 150
100 100
50 50
0 I I I 0 I I I I I I I I I I
00 02 04 06 0.0 02 04 06 08 1.0 1.2 14 16 1.8 2.0 22
Ve (V)
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fE5EE (ML), 1IGBT, T5/ T6

AR B (BLAY), IGBT, T5/ T6

lc=f(Vge) Vee = f(Qo)
Vee=20V Ic=200A, T\,j=25 °C
400 15
— —— T =125C
350 W
—————— T =150°C 10
300
5
250
= =
= 200+ = o
- >
150
_5 —
100
-10
50
vd
Pebd
=
0 I I I '15 I I I I I I I I I I
4 5 6 7 8 00 0.2 04 06 08 10 12 14 16 18 20 22
Vee (V) Qg (MC)
EARE (JL7), 1GBT, T5/T6 FEORETE  ($27Y), IGBT, T5/ T6
C=f(Vce) t="1(I¢)
f=100 kHz, Vgg =0V, T;=25°C Reoff =82 Q, Rgon = 18 Q, Ve =+15V, Ve =600 V, T,; = 150
°C
1000 100
Cies tdon
- Coes - tr
______ Cres U= tdoff
I e I N [ [ t,
10
10
™ m
£ ! 1]
(@] +—
N I N R S s
S
VN
L e
\ ~
NS T —— e -
S~~~ T T — ] oy _ ===
GRS S
0.01 T T T T T T T T T 0.01 T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 0 50 100 150 200 250 300 350 400
Ve (V) I (A)
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FrocHtE] (#27Y), IGBT, TS5/ T6

FFoetnfe (HHY), 1GBT, T5/T6

t="f(Rg) E=1(lc)
Ve =+15V,1c =200 A, Vcc =600V, T,; =150 °C Reoff =82 Q, Rgon = 18 Q, Vg =15V, Ve =600 V
100 90
Lon E T, =125°C
on? T
—_——— tr - 804|——— Eon’ ij =150°C
—————— o /,,,———”"_ ————— E,, T, =125°C
------------ t, 7 ceeememeees E T =150°C s
- 70 off” ' vj
10 e A
////
a 60
— 50
=
E
w
40
30
20
10
001 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 0 50 100 150 200 250 300 350 400
R, (Q) I (A)
FERIAFE ($L7), IGBT, T5/T6 w4 THEX (RBSOA) ,IGBT,T5/T6
E=f(Rg) lc =f(Vce)
Vge=%15V, 1 =200 A, V=600V Reoff =82 Q,Vge =15V, T,;= 150 °C
350 500
By T, = 125°C, Ry, 10" R ——— 1, Modul
——— E,T,=125°C 450-|— — — I, Chip
300 [———— E,p» T, = 150°C, Ry, =10 "R
------------ Ep T, =150°C 400
of vj
250 / 350
/
/ 300
200}
= —
E = 250
o —
150
200
100 | 1507
100
50
50
0 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200 0 200 400 600 800 1000 1200
R (Q) Ve, (V)
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B PHPL, IGBT, T5 / T6

ErEEE (HR), —ik%, D1/ D4

Zyn = f(t) g = f(Vg)
1 320
280
240
200
g <
< 0.1 —. 160
F
120
80
i 1 2 3 4
KW 0.023 0.059 0.209 0226 40
s] 419E-4 00155  0.173 0173
0.01 T T T 0 T T T T T T T T T
0.001 0.01 0.1 1 10 00 02 04 06 08 10 12 14 16 18 2.0
t(s) V. (V)
= —_— (=] _
FrRtRFE (JAY), %%, D1/ D4 FFcHiFE (S42), %, D1/ D4
Erec = f(lF) Erec = f(Rg)
RG:].8 Q,VCCZGOOV |F2160A,VCC:600V
20 16
B0 T, =125°C B0 T, = 125°C
18 4|———E_,T =150°C ———E_,T . =150°C
rec’ 'y 14 rec’ ' vj
16
12
14+
10
12
= =
S S
4 10 e 8
w L
8-
6
6 -
4-
4
2 ]
2 -
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1
0 40 80 120 160 200 240 280 320 0 20 40 60 80 100 120 140 160 180 200
I, (A) R, (Q)
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BRSSP EPT, — 1k, D1/ D4 EMrE (HA), —#%, D5/ D6
Zyn = f(t) g = f(Vg)
1 400 7
—— Zon | 7,25
——— T =125° /
350 im i /!
300 ]
250
g <
< 01 . 2009
F
150
100
i 1 2 3 4
KW 0.028 0.053 0.158 0.163 50
TI[S] 3.98E-4 0.0153 0.166 0.166
0.01 T T T 0 T e T T T T T T
0.001 0.01 0.1 1 10 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
t(s) V. (V)
FrctRFE (JtA), %%, D5/ D6 FFcfiFE (JtA), &, D5/ D6
Erec = f(IF) Erec =f(R)
Rgon = 18 Q, Ve =600V I[F =200 A, Vcc =600V
16 14
B0 T, 125°C B0 T, 125°C
14T 7 BTy 7 150°C ——— ET,;=150%C
12
12
10
10
— —~ 8
- -
S S
T 8 e
w w
6 ]
6
4
4
2] 27
0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1
0 40 80 120 160 200 240 280 320 360 400 0 20 40 60 80 100 120 140 160 180 200
I (A) R, (Q)
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BESHEYT, — k%, D5/ D6

15 R, T00R B RGO

Zn = (1) R=f(Tnrc)
1 100000
10000
= —
<z i c |
= 0.1 = 1000
F
100
i 1 2 3 4
r[K/w] 0.0267 0.0673 0.176 0.177
Tls] 464E-4 00119 0123 0.123
0.01 T 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) Tyrc (°C)
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N e
/1N D01
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]
® o X
I ———
12 |
< /\ |
G7 ot |
L ]
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B
s 7N |
63t T
L

® o X7
T4 e
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G4
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K1

Datasheet

26

Revision 1.20
2025-04-01



F3L3MR12W3M1H_H11
EasyPACK™ f&H

11 #HEER

11 4 R

infineon

4x

Dimensioned for self tapping screw @ 2,5mm
choose length according to PCB thickness
max. screw-in depth 8 5mm

x_dir i for M5 screw

620,45

(@3,4)

7%

(99,3+0,1) Distance of threaded holes in heat sink

110+0,45

module labeling

- Detalls about hole specification for contfacts refer to ANZ2009-07 chapter 2
- Diameters of drill @ 1 75mm
- Copper thickness in hole 25~50um

3 3|
o <
recommended pch design height
pcb hole pattern
8
Lx @35 (optional hole for self tapping screw @ 2,5mm) E 5
3
XN
£
5 9
P1 G 1 X Xl S2 M g;
\'”4 S 3
S 9
G2 N
858
LR
M X1
Ep [G5
Gp X2
E
Gl
N1
El
o
P a3 T d
I [ I B ey e S B ey

& 2
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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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BT &

BT AR - Zid=h: | AR BE i B

0.10 2023-12-20 Initial version
1.00 2024-11-12 Final datasheet
1.10 2024-11-18 Final datasheet
1.20 2025-04-01 Final datasheet
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