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1 NSy

#1 ik e SiCE

"E B8 |FHERUVER EARIE B

fedm T Viso. |RMS,f=50Hz,t=1min 3.0 kv

HBERERERE NTC VisoLinte) | RMS, f=50 Hz, t=1 min 3.0 kV

EFEE S EREHEZ (V52X 1,1EC 61140) Al,O5

RS SR R F CTI >200

HAxEEREY (BER) RTI | EE 140 °C

&2 BEREE

HHE B8 | FHRVER RERE Hif
=N | BE | &K

RNERA B VBV R Lsce 13 nH

INT—B—3F )L FYTM | Recseer | Ty=25°C, | RAYF 2.3 mQ

Ein

RERE Tstg -40 125 | °C

Mounting force per clamp F 20 50 N

BE G 24 g

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

The electrical characterization was performed in NPC2 topology, which combines two
FF17TMR12WIMIH_B17 modules. It has to be considered, that the commutation in this configuration takes
place between both modules.

2 MOSFET

=3 BXERE

I5H 5 | EHRUER ERIE Bifsy
KLay - V—XEERE Vpss T,j=25°C 1200 Vv
B DC LAV ER Iboc | Ty;=175°C,Vgs=18V | Ty=75°C 50 A
BRLE—IJFLAVER Iorm | verified by design, t, limited by Tyjmax 100 A
F—b-V—ZREEBEE(ERK| Vg |D<0.01 -10/23 v
BEEE)

F—hrV—RAEMEE (FXK Vas -7/20 '
DC &)

=4 HRE

1HH BBE FHRUER [JA]Values Bifst
Oon iKRE7—hEE Ves(on) 15...18 v
Off ;K& —FEE Ves(off -5..0
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2 MOSFET
=5 BRI
IHH iRE | FHRUER HigiE Bifr
=D | FE | 'BK
LAY —REA I | Roson) |Ib=50A Ves =18V, 16.2 mQ
T,725°C
Vgs=18YV, 26.1
Ty=125°C
Vgs=18YV, 34.7
T,=175°C
Vs =15V, 19.4
T,j=25°C
F—k-IZYAELELME Vosith) | /o =20 mA, Vps =Vgs, T,;= 25 °C, (tested after | 3.45 43 5.15 Vv
BE 1ms pulse at Vgg =+20V)
F—LEBHRE Qs | Vpp=800V,Vss=-3/18V 0.149 uc
R 7 —ME Raint | Ty=25°C 4.1 O
ANBE Ciss  |f=100kHz, Vps=800V, | T,=25°C 4.4 nF
Vgs=0 V
HAOBE Coss |f=100kHz, Vps=800V, | T,=25°C 0.21 nF
Vgs=0V
IRERE Crss  |F=100kHz, Vps=800V, |T,=25°C 0.014 nF
Vgs=0 V
Coss RTFEIARILFT— Eoss |Vps=800V, Vgs=-3/18V, T,;=25°C 86 uJ
RLA2-Y—R)—DER Ipss  |Vps=1200V,Vgs=-3V |T,;=25°C 0.03 | 210 | pA
F—k-—XBRNER less |Vps=0V,T,;=25°C Vs=20V 400 nA
A= 7B (GFE tdon |ID=50A,Rgon=7.5Q, |T,;=25°C 33 ns
=R Vpp =600V, Vgs = -3/18 V T,=125°C 33
T,;=175°C 33
A—2F E R (GEE t, Ip=50A,Reon=7.5Q, |[T,;=25°C 52 ns
|) Vpp =600V, Vgs=-3/18V T,=125°C 0
T,j=175°C 52
A=A TBIERE GFE taoff |ID=50A,Rgeff=5.1Q, | T,;=25°C 70 ns
=R Vpp =600V, Vgs = -3/18 V T,=125°C 75
T,;j=175°C 77
A=A T TR (GEE tr Ip=50A,Reof=5.10Q, |T,;=25°C 21 ns
]7) Vpp =600V, Vgs=-3/18V T,=125°C »
T,j=175°C 21
(#r<)
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3 Body diode (MOSFET)

=5 (#:Z) BERpFE
HE iS5 | FHRUER RR{E Bif
= | BE | &K
B—2F D RAYF TR Eon |Ip=50A, Vpp=600V, T,j=25°C 0.91 mJ
PN Ls=43nH, Vgs=-3/18 V. .
’ > | T=125°C 1.06
Reon=7.50Q,di/dt=2.3 |- ¥
kA/ps (T,;=175°C) T,j=175°C 1.18
B—UFTRAYFUT 48 Eoff Ip=50A, Vpp =600V, T;=25 °C 0.302 mJ
% L;=43nH, Vgs=-3/18 V. .
i > | T,;=125°C 0.32
Reoff=5.1Q, dv/dt=22.8 ¥
kV/ps (Ty;= 175 °C) T,j=175°C 0.335
Twoiave—boUY | Rygn  |MOSFET(1FRFHY), dgrease = 1 W/(MK) 0.844 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 RREE
IHH BBE |FHERVEER ERE Bifr
Body diode B/ A &£ Isp T,j=175°C,Vgs=-3V  |[Ty=75°C 25 A
=7 BRI
HH BBS | EHERVER HeiE Bifr
=D | FE | 'K
IBEE Vsp  |lsp=50A, Vgs=-3V T,j=25°C 4.2 5.35 Vv
T,;=125°C 3.9
T,;=175°C 3.8
4 NTC-H—3X#%
=8 BRI
IHH e | FHERWER HE Bifr
= | FE | BX
EIRIERE Rys | Tntc=25°C 5 kQ
Rigo NIRE AR/R | Ty1c =100°C, Rigo =493 Q 5 5 %
(#r<)
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4 NTC-H—=R%

=8 (#rE) EX BT

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

Bk Pys | Tntc=25°C 20 | mw

B-E# Basjso | Ra = Ras exp[Bas/so(1/T2-1/(298,15 K))] 3375 K

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

B-TE £ Basji00 | Ra = Ros €xp[Bas/100(1/T2-1/(298,15 K))] 3433 K

2 NTC DAEHTEIGEEBIIZ DUV TIL, AN2009-10 D 4 EFSFE TS0,

Datasheet 6 Revision 0.20
2023-11-27



FF17MR12W1M1H_B17
EasyDUAL € a1—)L

infineon

5 ¥R

5 R

H H451E (typical), MOSFET

H H¥5 1 (typical), MOSFET

Ip=f(Vps) Ip="f(Vps)
VGS:].SV VGs:].sV
100 ve 100 ve -
/ /// / ///
7/ S / )4
90 / 0 90 / 4
7/ /7
1 / /
/ // / //
80 / S 80 , /
// // / //
70 70 / /
/ 4 / /
/ // //
60 S 60 / /,/
. / Vil . / v
< 50 iy < 50 /
- / 7 — / /7
/ / / /
40 VAt 40 r 7
Yy /g
/ /
30 / 30 7
/ /
/ // ///
207 7 20 %
— o / — o
// T,=25°C 7/ T,=25°C
101/ ———T,=125°C 10147/ ———T,F125°C
A e e R [ T,=175°C W— T =175°C
0 I I I I I I I I O I I I I I I I I
00 05 10 15 20 25 30 35 40 45 00 05 1.0 15 20 25 30 35 40 45
Vis (V) Vis (V)
H 14544 (typical), MOSFET RLAr—y—XM # & (typical), MOSFET
lo=f(Vps) Rops(on) = f(Ty;)
T, =175°C Ip =50 A
100 = 7 40 =
V=20V 7" 38| V=15V
90 |——— v =18V 7 —— — V=18V
77 36|
80 34
70 327
30
60 —
S 28
=z £
:; 50 E 26
o 244
40
22
30 20
20 18]
16
109 14
0 I 1 T 12 1 1 1 1 I I I I
0 1 2 4 5 50 -25 0 25 50 75 100 125 150 175
Vs (V) T, (°C)
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5 ¥R

FLA2—Y—R[ME F B (typical), MOSFET

{=ZE R E (typical), MOSFET

Rps(on) = f(Ip) Ip=f(Ves)
VGS:lSV VDSZZOV
40 100 T7
T,=25°C P T,=25°C -
38 v - i /)
__—TVJ_=125C ”,,’ 90 ———ij2125°C I/
36|-————— T,=175°C T /
,,,,,, 801
AT
32 - 70
- 30 ] 60
\E, 28 [P = T 2\
< =T ~, 50
2 261 o -
8= I R i
24 407
22 30
20
20
181
16 /’/ 10
14 T T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90 100 4 11
I (A)
F—k-Y—XEALY3)LREE (typical), MOSFET F—hrIEER (typical), MOSFET
Vas(th) = f(Ty)) Ves =f(Qq)
VGS:VDS ID:50 A, TVJ:25 °C
5.0 18
4.8
15
4.6
12
4.4
S 421 97
= s
g | R
> 4.0 6
3.8
3 ]
3.6
0 ]
3.4
3.2 T T T T T T T T -3 T T
-50 -25 0 25 50 75 100 125 150 175 0.00 0.05 0.10 0.15
T,(C) Q, (1C)
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5 ¥R

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

ARAYF B/ (typical), MOSFET

t="1(Ip)

Reoff=5.1Q, Rgon = 7.5 Q, Vpp =600 V, T,; = 175 °C, Vs =
-3/18V

10 1
tdon
—— ———t
T~ S~ e e rrrrrrrrrrorrTTT Lot
N et ettt kP T T —— t,
\
~
N
~N
1 N
N
N
| N
. \\
T N No ERNNE e
© SN N R S A s e e YL
N\, ~ N TTT e
™ Rt
\ —_—
\ I
0.1 ‘ o LT
\ =T
\\ 2
Ciss \\\ ..............
- Coss \\\\\\
______ Crss T
0.01 T T T 0.01 T T T T T T T T T
0.1 1 10 100 1000 0 10 20 30 40 50 60 70 80 90 100
Vps (V) Iy (A)
AAYF T HEH (typical), MOSFET B 4B (typical), MOSFET
t=f(Rg) di/dt = f(R¢)
VDD =600 V, ID =50 A, TVJ =175 OC, VGS = '3/18 Vv VDD =600 V, ID =50 A, VGS = '3/18 \'
1 3.0
| di/dt-on, T, =125°C, 175°C]
2.5
2.0
m
£
‘?':_,’ 1.5
3
S
1.0
0.5
0.01 T T T T T T T 0.0 T T T T T T T
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
R, (Q) R; (Q)
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B E A)fC (typical), MOSFET
dv/dt =f(R¢)
Vpp =600V, Ip =50 A, Vg =-3/18 V

RAYF T8k (typical), MOSFET
E=f(Ip)

Reoff = 5.1 Q, Rgon = 7.5 Q, Vpp = 600 V, Vgs = -3/18 V

24 2.50
| dv/dt-off, T, =125°C, 175°( E,,T,=125°C //
22 2254|——— E,,T,=175°C 7/
—————— Eyp T, 125°C //
20 2.00 | -mmmmmmmees E T, =175°C /
of vj
/
18 1.75
— 16 1.50]
"
£ 5
T 144 £ 1251
T w
>
©
12 1 1.00
10 0.75
8 0.50
6 0.25
4 T T T T T T T T T T 0.00 T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 0 10 20 30 40 50 60 70 80 90 100
R, (Q) Iy (A)
AAYF T 8% (typical), MOSFET HWNA T AR LENEFRE (RBSOA), MOSFET
E=f(Rg) Ip=f(Vps)
Vpp =600V, Ip=50A,Vgs=-3/18V Rgoff=5.1Q, TVJ- =175°C,Vgs=-3/18V
6 125
Bow T, =125°C —— 1, Modul
———E,,T,=175°C — —— 1, Chip
5 |-—— Eyp T, =125°C
------------ Ep Ty, =175°C 100
2
75
Y _D
50
2 —
25
1
O I I I I I I I O I I I I I
0 10 20 30 40 50 60 70 80 0 200 400 600 800 1000 1200 1400
R, (Q) Voe (V)
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5 BEE

BESHAE—F 2R, MOSFET

B M4 body diode (typical), MOSFET

Ziy = (1) Isp =f(Vsp)
j— [}
T, =25°C
10 100 T3
90- |
a0 /]
70 /
14 /i
601 /
g < 5 i/
= a N H
N h /
a1 [
0.1
30 /
2wl |
i 1 2 3 4 i
r[K/W] - 0.048 0.163 0.325 0.308 10 _!
<ls] 726E-4 00107 00641 0211 /
0.01 T T T 0 T T T T ; 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)
S — > = . — N —
RT4H 44 —FIEEE (typical), MOSFET —S AN B ERE, NTC-H—3 R4
Vsp =f(Ty;) R=f(Tyrc)
lsp =50 A
4.5 100000
Rup
4.0
3.5
10000
3.0
= 25 V=5V R
O | - V. =-3V
a s % 1000
= 2047 Vs =0V
e V=15V
—_——V_ =18V
1.5 = —
/'/ -
—
— i
101 e T 100
0.5
0.0 T T T T 10 T T T T T T
25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
T, (0 e (0
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- Pin-Grid 3.2mm
- Tolerance of PCB hole patfern
33.8+03 - Hole specification for contacts see AN 2009-01
28 1+0.2 - Diameters of drill @ 1.15mm
19.4 +02 and copper thickness in hole 25-50lm
16.4+0.2
2
@i J VAR 265 26.5
N7 21.25 2125
®@@e@ ® 16 1
@00 12.8 12.8 PCB hole paftern
®00 -
y 000 —
E I 000 sl s (@» | A
I ! F Wi
2233 &® Y “ e q}ng}XBTﬁ
5 - 000 = 0 T % & - e
coco i * st i i of o =
i TN = i -
000 N Y
\KJ \\\Jr// X1 4 \ LAl
o | ‘ =l L
7 ‘ * Titsa B S— S
—— N[ b Ty
1 Ty
'
\J/ U 2.3-01X8.5+03 E\:‘ )
L 5401 2x9 according to screw head / waosher
&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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