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EasyPACK™ f&H
1 3%
1 B
1 $ESH
RIESH RS |G QIR XA
26 2 M L Viso. |RMS,f=50Hz, t=60s 3.0 kv
NTC a2l VisoLnTc) | RMS, f=50 Hz, t=60s 3.0 kV
R IEECES FARH%% (class 1, IEC 61140) AL,O;
HEX IR AR 2 CTl > 600
FRRHR FE TS () S 130 °C
E# 130
®2 FHEE
RIES% RS | FREERIRF A HE LA
BME | LEE | BKE
;J%jé:& Eﬁzﬁg‘j:ﬁﬁ% LSCE 14 nH
B G LR HBE, 5 -85 B | Recweer | Th=25°C, BAMTFK 2.6 mQ
it Tstg -40 130 | °C
I R AR AR Tapmax 150 | °C
Mounting force per clamp F 20 50 N
HE G 24 g
VE: The current under continuous operation is limited to 50 A rms per connector pin.
Storage and shipment of modules with TIM => see AN 2012-07
2 MOSFET, T1-T4
3 =Ny LR
RIESH RS | FREEIR A HE XA
TRUR i HE Vpss ij =25°C 1200 Vv
LERN LGN IoN 50 A
3 SR A LU AR Ipc  |Tyj=175°C,Vgs=18V | Ty=25°C 60 A
TR BB Al B IorM verified by design, t, limited by Ty;jmax 100 A
- 058 M 2 e K HL Vgs |D<0.01 -10/25 Vv
M-JE A A e K HLE Vgs -7/20 Vv
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2 MOSFET, T1-T4

xRa HHE
FESH RE | FrEEIR & [ZH]Values L¥DA
TH A AR Ves(on) 15...18 Vv
W S AN FEL R Ves(off -5...0 Y
x5 FHMEE
FESH KT | I HE ¥ A
B/ME | BLAUME | B KE
JRURE A H Rpsion) |/p=50A Ves=18 YV, =25 °C 12.5 mQ
Vgs=18V, 19.4
T,;=125°C
VGS =18 V, 25.2
ij =175°C
VGS =15 V, 15
T,;=25°C
R IEREENAS Vesieny |Ip=22mA,Vps=Vgs, Tj=25°C, (tested after | 345 | 43 | 515 | V
1ms pulse at Vgg=+20V)
iRk ) Qs |Vpp=800V, Vgs=-3/18V, T,;=25°C 0.158 ie
P AR F L Reint | Ty=25°C 5.2 Q
TGRS Ciss  |f=100 kHz, Vps=800V, | T,=25°C 4.8 nF
VGS:() V
FrH L Coss |f=100kHz, Vps=800V, | T,=25°C 0.196 nF
VGSZO V
X [R)A H FL2% Crss  |F=100kHz, Vps=800V, |T,=25°C 0.013 nF
VG$:0 Vv
Coss IHifiRE = Eoss | Vps=800V, Vgs=-3/18V, T,;j=25°C 80.4 pJ
TR VR FELR Ipss |Vps=1200V,Vgs=-3V |T,;=25°C 0.2 208 | pA
AR IR H I less |Vps=0V,T,;=25°C Vgs=20V 400 | nA
VI SE IR I ] (s 17 %K) tdgon |Ip=50A,Reon=47Q, |T,;=25°C 24 ns
Vpp =800V, Vgs = -3/18 YV, r,=125°C 24
tdead = 1000 ns, 0.1 VGS
t00.11p T,;=175°C 24
T R] (R 7 4R tr |Ip=50A,Reon=47Q, |T,;=25°C 12 ns
Vpp =800V, Vgs = -3/18YV, r,=125°C 1
tdead = 1000 ns, 0.1 Ip to
0.91p T,;j=175°C 11
(Fe4E)
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3 Body diode (MOSFET, T1-T4)

%5 (8%) R
FESH RS | PR ¥E Bfir
B/ME | WAME | BKME
I IhfT I 3R B i) (B 47 2%) taoff |Ip=50A,Reof=0.22Q, |T,;=25°C 39 ns
VDD =800 V, VGS = -3/18 V, TVJ =125°C 46
0.9Vgst00.91p
T,;=175°C 48
I R S ] (AR A7 AR t; Ip=50 A, Rgof=0.22Q, |T,;=25°C 14 ns
VDD =800 V, VGS = -3/18 V, TVJ =125°C 16
0.91pt00.11p
ij =175°C 16
FE R FERE /= (BEAK ) Eon |Ip=50A, Vpp=800V, T,j=25°C 0.95 mJ
Lo=15nH, Vs =-3/18V, | 1 . 155e¢ 1.14
Rgon =4.7Q, di/dt=5.17
kA/ps (Ty; = 175 °C), T,;=175°C 1.31
tdead =1000ns
TEAERe R (B, | Eono  |Ib=50A, Vpp=800VY, T,;=25°C 0.52 mJ
R - = -
& Lo=15nH, Vs ‘3/15 v, T =125°C 0.52
Reon,o = 0.22 Q, di/dt =
9.15KA/ps (T,;=175°C), | T,j=175°C 0.57
tdeadzloo ns
KM FERE & (BRI Eos  |Ip=50A, Vpp=800V, T,j=25°C 0.27 mJ
LG:].S nH, VGS:-3/18V, TVJ:125 Je 0.31
Rgoff=0.22 Q, dv/dt =
41.8 kV/ps (T,;=175°C) |T;=175°C 0.34
g — R R IH Ringn | B~ MOSFET, Valid with IFX pre-applied 0.952 K/W
Thermal Interface Material
SOV IF R AU 70 Tyjop -40 175 | °C
WIS AT AT IR Tyiover |E LN, RIHEK 100 /N 200 | °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 Notes AN 2018-09 and AN
2025-02 must be considered to ensure sound operation of the device over the planned lifetime.

3 Body diode (MOSFET, T1-T4)

6 BROKHTSE

RIES% RS | FREERN R F A HE L¥DA
PR W IE ) B HLR Isp | T,j=175°C,Vgs=-3V | T4=25°C 30 A
Pulsed body diode current | /gy pulse 100 A
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4 SIRERFHEEE

x1 FHEE
FESH KT | PeEBIA QTN <Xy
B/ME | JBUE | R AE
1E A L Vsp  |Isp=50A, Vgs=-3V T,j=25°C 435 | 535 | V
T,;=125°C 4,05
T,;=175°C 3.9
CAC /L LV lem  |lsp=50A,dig/dt=5.17 |T,;=25°C 43.1 A
e e o000 14125
T,;=175°C 70.7
R ) Qr  |lsp=50A,dig/dt=5.17 |T,;=25°C 0.45 puc
l\;/:iis-’sv\l)/? tzeijz\i’ooo ns | 1T 120°C 058
T,;=175°C 1.21
AR FE CREfk D Erec |lsp=50A,dig/dt=5.17 |T,;=25°C 0.12 mJ
:Z:é “:Ség(v)j\z T/Z’ :C)g) g =157 0.34
tgeaq = 1000 ns T,;=175°C 0.41
SR IRFE (BERKIMD | Ereco | Isp=50A, dig/dt=9.15 | T,;=25°C 0.19 mJ
A &1 kA/ps (T,;=175°C), I, =125°C 021
Vpp =800V, Vs =-3/18V, |-
tgead =100 ns T,j=175°C 0.25
4 PR R B R e
x8 FHEE
FESH KT | FeEBIA QIR L
B/ME | JLBUE | R 1E
A€ FL FEAE Rys | Tntc=25°C 5 kQ
R10o T Z% AR/R | Ty =100 °C, Rygp = 493 Q -5 5 %
FERLD) = Pys | Tny1c=25°C 20 | mw
B Bysiso | R2=Ras €xplBasyso(1/To-1/(298,15 K))] 3375 K
B Bysiso | Ra=Ras exp[Basyso(1/T2-1/(298,15 K))] 3411 K
B-{E Bysji00 | R2= Ras €xpl[Bas/100(1/T2-1/(298,15 K))] 3433 K
IE: NTC HIR LS P8 A AN2009-10, 75 4
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5 FESHER
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HHRRE (JLAY), MOSFET, T1-T4 HiidrtE  (J22Y), MOSFET, T1-T4
Ip = f(Vps) Ip=f(Vps)
VGSZlSV VGs:lSV
100 v = 100 y
/ VA /
90 // o 90 /
/ 7 /
80 n / /// 80 ] //
/ V4 /
70 / / 70 y;
/ // /
60 | / 7 60 /
// / /
— / — /
< 50 VA < 50 /
—_— / / —_ /
i s
40 A 40 s
// ’/ /
| / ] / ".'
30 / // 30 i
s /5
20 1/ T=25°C 20 /5 T, =25°C
'/ ———T=125°C /5 ———T,=125C
wl /| T=175°C 10 // """""" T, = 175°C
// //.
0 1 1 1 1 1 0 1 1 1 1 1
0.0 0.5 1.0 15 2.0 2.5 3.0 0.0 0.5 1.0 15 2.0 2.5 3.0
Vis (V) Vs (V)
WA (JiEY), MOSFET, T1-T4 IRIREZA I (#tA), MOSFET, T1-T4
lp=f(Vps) Rps(on) = f(Ty;)
Tyj=175°C Ip=50 A
100 — 30
./ Vg =15V
90 / 28| — —— v =18
/ 26
80 d
B 24
70 | o
/‘/‘/ 22 _
607 e S 20
= T E
\_:3 50 n ,g 18 .
40 = 161
V=20V
20 — —— V=18V 144
------ V=15V [~ 12
ol frso e V=13V
e V=11V 10
wl 4 T e V=9V o |
——— V=TV
0 1 1 T 6 T T T T 1 T T T
0 1 2 3 4 5 50 25 0 25 50 75 100 125 150 175
Vs (V) T (°C)
vj
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ekt (BL%Y), MOSFET, T1-T4
Ip=f(Vgs)

M-V {E R E (JA) , MOSFET, T1-T4

Vas(th) = f(Ty))

Vps=20V Ves =Vps
100 T 55
90{|——— T,=125°C Il
|
801 5.0
70
607 4.5
- =
< 50 :
>C7
40 4.0
30
207 3.5
10
0 3.0 T T T T T T T T
2 10 -50 -25 0 25 50 75 100 125 150 175
T,(0)
MWK B AR (HiL7), MOSFET, T1-T4 HAME  (JLRY), MOSFET, T1-T4
Vs =f(Qg) C=f(Vps)
Ip=50A, T\,j:25 °C f=100 kHz, ij:25 °C,Vgs=0V
18 100
15
10
12 L —
= =~
-
N~
~
9 \‘
‘>Tn g 1= »
>0 © \\\\ \\
6 N \\\\ \\\
N,
\\\ \\
AN ARl
\
3 \
0.1 I
I
b
0 Ciss : Sse
- Coss \\\\\\
______ Crss \\\\-__
-3 T T T 0.01 T T T
0.00 0.05 0.10 0.15 0.20 0.1 1 10 100 1000
Qg (MQ) Voo (V)
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5 Tt S 4R

FFoRiHE]  (#47), MOSFET, T1-T4
t="f(Ip)

Reon = 4.7 2, Vpp =800V, Rgon o = 0.22 Q, Ty; = 175 °C, Vs
=-3/18V

t=f(Ip)

FFoRIFE]  ($2%Y), MOSFET, T1-T4

Reoff = 0.22 €, Vpp =800V, T; = 175 °C, Vs = -3/18 V

0.1
yons Laeaq = 1000 NS, R
— = tyom Lieag = 100NS, Ry
______ t,t,,,,= 100008, R,
------------ b tyeee = 10008, R,
=
20010 e
= S B e e B e
//’/ -----------------
/// ___________
R
7 Poas
4 e
, .
/ -
0.001 T T T T T T T T

T
0 10 20 30 40 50 60 70O 80 90 100

1, ()

t (us)

0.1

~—
-~
_—
—~—
—_—
—_~
—
. —
—~—
—~

0.01

FRoem e (#iEY), MOSFET, T1-T4
t= f(RG)
Vpp =800V, tyeaq = 1000 ns, I =50 A, TVJ =175°C, Vgs =

R AIR (4L#E]), MOSFET, T1-T4
di/dt = f(Rg)
Vpp =800 V, tgeaq = 1000 ns, Ip = 50 A, Vgs = -3/18 V

-3/18V
6.0
t | difde, T, =175°C
e
______ Ly 10X R =Rg 5.0
PR | — t, 10X R, =R
4.0
m
— £
"
2 < 30
= o
—
S
2.0
1.0
0.01 T T 0.0 T T T T T T T T T
0 10 20 30 40 50 0 5 10 15 20 25 30 35 40 45
R, (Q) R, (Q)
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B EARAIER  (HL5Y), MOSFET, T1-T4

FrRifFe (JL%Y), MOSFET, T1-T4

dv/dt =f(Rg) Eon =f(lp)
Vpp =800V, Ip=50A, Vgs=-3/18V Rgon =4.7 Q,Vpp =800V, Reon,o = 0.22 Q,Vgs=-3/18V
50 3.0
| dv/dt,, T, =175°C T,=125°C,t,,,,=1000ns, R,
——— T,=125°C,t,,,=100ns, Ry
254 ij =175°C,t,,,,=1000 ns,R. 4
451 e T,=175°C,t,,,=100ns, R, //
2.0
— 40
w
< =)
>
= éc 1.5
el S
? w
o
35
1.0
30
0.5
25 I I I I 00 I I I I I I I I I
0.0 0.5 1.0 15 2.0 2.5 0 10 20 30 40 50 60 70 80 90 100
R, (Q) Ip (A)
TRt (Ji%E!), MOSFET, T1-T4 JFRMFE (JL7), MOSFET, T1-T4
Eoft = f(Ip) E=f(Re)
Rgoff = 0.22 Q, Vpp =800V, Vs =-3/18 V Vpp =800V, tgead = 1000 ns, Ip =50 A, Vs =-3/18 V
5.0
T,=125°C Eyp Ty =125°C
Lo |—=——r1,=175°C 45-|———E,,T,=175°C
—————— Egpp ;= 125°C, 10X Ry =R,
4.0 |- Eq 1= 175°C, 10XR. (=R, -
3.5
3.0
2 =)
- £ 254
LIJo w
2.0
1.5
1.0
0.5 n ___________________-____—___:________._.:_-_-;::
00 I I I I I I I I I 00 I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100 0 5 10 15 20 25 30 35 40 45 50
Iy (A) R (Q)
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FrRi#e (#L7%), MOSFET, T1-T4
Eon= f(VGS(of'f))

Reoff = 0.22 ©, Vpp = 800 V, Rgon = 4.7 Q, Ip = 50 A, Vgs(on) =

18V, Rgon,o = 0.22Q, T,;=175°C

FrRifFe (JL7%Y), MOSFET, T1-T4
Eon = f(tdead)
Rgon=4.7Q, 15 =50 A, Vpp =800V, Vg =-3/18V

120
Riono & Rooip tgeag=1000s | | e T,=125°C
10 {— — — Reon &Regip tyeng = 1000 NS ——— T =175°C
—————— 10x R, &R g t,., = 1000 s 110
............ 10x Ry, & 10x Ry .t = 1000 s
100 ]
L
-
— //
2 g -
= - ——————— % 90 Vi
w® 1 L /
/
//
80 7 '/
/
/
/
70
0.1 T T T T 60 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
Vesor (V) tgeaq (NS)
RImE4AETHEX (RBSOA) , MOSFET, T1-T4 BFA A FH 5T, MOSFET, T1-T4
Ip=f(Vps) Zen = (1)
RGOf‘f =0.22 Q, TVJ =175 OC, VGS = -3/18 Vv
150 10
—— 1, Wodu
— —— 1, Chip
125
100 1
— 5
< 754 =
F
50 0.1
25 i 1 2 3 4
r‘[K/W] 0.0262 0.0578 0.156 0.712
T‘[S] 2.84E-4 0.00352 0.0209 0.138
0 T T T T T 0.01 7 T T
0 200 400 600 800 1000 1200 1400 0.001 0.01 0.1 1 10
Vps (V) t(s)
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IE R A R (JA), MOSFET, T1-T4
lsp =f(Vsp)

FroBikt 4k %% (J17), MOSFET, T1-T4
Erec= f(VGS(off))

T,;j=25°C Reoff = 0.22 Q, Rgon = 4.7 Q, Vis(on) = 18 V, Isp = 50 A, Rgon o
=0.22 Q, Vpp =800V, T,; = 175 °C
100 T7 0.8
i Reono & oo tieng = 100 NS
907 / o741~~~ Roon & Reoip Lgeaq 1000 1
/ R | [S— 10xR_ &R, =1000ns
80 e L WL S 177 i ey Sy I (NN N | E 10xR,,, & 10xR . t,.., = 1000 ns

70

ol |

o (8

rec (mJ)

E

0.1
10 */
0 ‘ 0.0 T T T T
0.0 1.0 6.0 -5 4 -3 2 1 0
VGS(off) (v)
FERPFE R ZRE (J44), MOSFET, T1-T4 EERE, SR REGAE R
Erec = 1:(tdead) R= f(TNTC)
Reon =4.7Q, Ip=50 A, Vpp =800V, Vgs = -3/18 V
120 100000
T,=125°C — Ry,
1170-H——— TVJ=175°C
100
10000
90
5 80 =
<, € 1000
© o
704
60
100
50
40
30 1 1 1 1 1 1 1 1 1 lo 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000 0 25 50 75 100 125 150 175 200
tdead (ns) TNTC ( C)
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6 HBAIINE
6 FE % 3+ A
P1
i
T1 =] | T3 [
QUF%& D1 J@g D3
GloP— T G3 |
S S S3 N S NTC
9
el al Xk

L — L—f—
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module labeling

/
16,7

[12}

: i _ ﬂ/ﬂ | ‘Lﬂ
/4ﬁH44
s o\ 2

#]
=1

PCB Hole Pattern

screw according to application note AN2009-01

according to screw head (4x)

(14,05) )
(5) according to screw head washer (2x)
cooo g cooe i |
000000000 1] 6 | 4
Z ﬁ\: oooofoxooo r . |
H & ©0-0-0-0-6-6-9-8-6 HE ‘ g iy
P 000000000 = / 2.8
m ] ~ N T,
T 000000000 ~T 11, | S2[ [ LN [
0coo0o0g9o000s o ‘ 62 |
(14,05) m Y \ 3.2
_ (0 A | RS ,], 4
| By W | Pi 37
63 \ [ g
9 9 - 6L
g g 2 e | + -
8 S S G
481%03 = PLar S - Lo N2 [ 2.8
5340,1 2 Y X3/ X4 T ST Y iz 05
distance for threaded hole in heat sink § !
62,8405 = ’
! Seee 1]
]

26,5

21,25

16}

3

B
6,

Restricted area for Thermal Interface Material

D - Details about hole specification for contacts refer to application note AN2009-01

///;////// = - Tolerance of PCB hole pattern

[
IR
2
N
o

(35,25)
(39)

A2
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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

Datasheet
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