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1 3%
1 S
®1 H%SH
FESH RS | B ¥E L:¥A
26 2 M L Viso. |RMS,f=50Hz, t=1min 3.4 kv
BT AT L Cu+Ni¥
P A 2% FA A% (class 1, IEC 61140) SisN,
JSEENE e dcreep min | 5 FIHEEAR, min., 16.6 mm
(PD2, IEC 60664-1, Ed. 3.0)
€ H B 5 dcreep min | ¥ 5~ 2351, min., 17.6 mm
(PD2, IEC 60664-1, Ed. 3.0)
FL AT B dciear min | 4T 2IFEAR, min. 14.0 mm
FL AT i dclear min | 3t T 2356 T, min. 13.2 mm
FHXS FLR T 2 CTlI 175
1) Niplated Cu baseplate.
x2 FHEE
FESH RS | REBIAK ¥E L:¥ivA
B/ME | BAUE | BKE
VA H) [ 6 1) s o 2 Ap | AV/At=10.0 dm*/min, 50% water / 50% 102 mbar
ethylenglycol, Tg =60 °C
S IEE LR N p 3 bar
A HL R S Lsps 6.5 nH
PR G| 28 FLRHL 5 T8 | Ropuss | Tr=25°C, AN 0.4 mQ
i xealis Totg -40 125 | °C
B AR AR TAE IR Tepmax 150 | °C
B2 G 1) 2 AT R M AR ARSI S F- Wik | PCB to frame, 0.45 0.55 | Nm
17255 2 EJOT Delta PT, 12
23
baseplate to 1.8 2.3
heatsink, M4 8.8,
Rz
Hi G 435 g

1) Design of the heat sink, flow rate and flow direction of the coolant according to application note AN-2026-04 "HybridPACK HD Application
and Mounting Instructions".
2) AN-2026-04 "HybridPACK HD Application and Mounting Instructions".
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2 MOSFET

2 MOSFET

x3 B EE

FESH RS | B ¥E L:¥A
TR VR B F Vbss T,j=-40...175°C 1400 Vv
V=R SR Ion 850 A
SR B Iooc | Tyj=175°C,Vgs=18V | Tg=65°C 7857 A
TN E S IEH B R Iprw | Vverified by design, t, limited by Ty;jmax 1700 A
IR ZE = FN N Vgs -10...23 Vv
M- J5 R 2 f K LU Ves -7...20 Vv

1) calculated with typical Ry jr + 4.5 Oren -

xRa A
FMESH K5 | PeEBIA [ZH]Values Hpr
T A AR Ves(on) 15...18 Vv
TR LA ENES Ves(off -5...-3 v
x5 FHEE
FESH KT | IR HiE L::¥ivA
B/ME | BLAUME | B KE
TR @A Rpson) |/p=850A Vgs =15V, 1.16 | 158 | mQ
ij =25°C
Ves =15V, 1.77
T,j=125°C
VGS =15 V, 2.26
ij =175°C
Vgs =18V, 1 1.36
T,j=25°C
VGS =18 V, 1.65
TVj =125 OC
VGS =18 V, 2.15
T,;j=175°C
R IEREENAN Vesith) | Ip=310 mA, Vps=Vgs, Tyj =25 °C, (tested 3.05 | 395 | 475 | V
after 1ms pulse at Vgg=+20V)
AR FE fir Q¢ Vop =750V, Vgs =-3...18 V, T; = 25 °C 2.2 ucC
PSS M L BEL Reint | Tj=25°C 0.17 Q
LTPNG A Css  |f=100KkHz, Vps=750V, |T,j=25°C 74.1 nF
VGS =0V
(Fe4E)
Datasheet 4 Revision 1.01
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FFO1MR14A60MA2XT
2 MOSFET
x5 (%2) FHEE
FESH KT | PeEBIA QTN Hhr
B/ME | JBUE | R AE
L Coss |f=100kHz, Vps=750V, |T,j=25°C 2.6 nF
VGS =0V
IR L2 Crss  |F=100kHz, Vps=T750V, |T,;=25°C 0.2 nF
VGS =0V
Coss FHitiRE = Eoss |Vps=750V, Vgs=-3/18V, T,;=25°C 974 pJ
TR VR FELR Ipss |Vps=1400V,Vgs=-3V |T,;=25°C 900 | pA
AR IR H A lgss |Vps=0V,Ty=25°C Vgs =20V 400 | nA
30 S 35 B[] (A 47 2K) tdgon |Ip=850A,Rgon=47Q, |T,;=25°C 87 ns
Vpp =750V, Vs = -3/18V, T,=125°C .
tdead = 1000 ns, 0.1 VGS
t00.11p T,;j=175°C 63
b T T (R 7 ) t, Ip=850A,Rgon=4.7Q, |T,;=25°C 85 ns
Vpp =750V, Vs = -3/18V, T,=125°C 29
tgead = 1000 ns, 0.1 Ip to
0.91p T,;j=175°C 77
I IHT AL AR B[] (A 97 2K) taoff |Ip=850A,Reo=1Q, |T,;=25°C 188 ns
VDD =750 V, VGS: '3/18V _ °
I T,i=125°C 201
0.9Vgst0 0.9 1p Y
T,;j=175°C 201
I PR ] (ke 47 2) t; Ip=850A,Reof=1Q, |T,;=25°C 40 ns
Vop =750V, Vgs=-3/18V, | - _ ...
Tyi=12 40
0.91pt00.11p y=1257C
TVj =175 OC 42
JHIEAFERE & (BRI Eon |Ib=850A,Vpp=750V, |T,;=25°C 57.1 mJ
LGZBI']H, VGS:-3/18 V, TVJ:125 °c 59.7
Rgon =4.7Q, di/dt=12.4
kA/ps (Ty;=175°C), T,;=175°C 62.7
tdead = 1000 ns
FEAEReE (k) | Eono  |Ip=850A,Vpp=750V, |T,;=25°C 44.4 mJ
TR Ls=8nH, Vgs = —‘3/18 v, T, =125°C 424
Reon,o =3-9 Q, di/dt =
14.5 kA/ps (T,;=175°C), | Tyj=175°C 43.1
tdead = 100 ns
KT FERE & (R Eof  |Ip=850A,Vpp=750V, |T,;=25°C 26.6 mJ
L,=8nH, Vgs=-3/18V, T,=125°C 2.6
Rgoff =1 Q, dv/dt=17.6
kV/ps (TVJ =175 °C) TVJ =175°C 26.1
(Fr42)
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3 Body diode (MOSFET)

xS (%R) F#1EE
FESH RS | PR %A ¥E L 174
B/ME | WAME | BKME

oL lIsc  |Vgs=-3/18V, Vpp=T750V, |tp<1.2 s, 10500 A
VDSmax = VDSS'LSDS*di/ ij =175°C
dt?

L BRI lsc | Ves=-3/15V, Vpp =750V, | tp<2 s, 8700 A
Vbsmax = Voss-Lsps™di/ | T,;=175°C
dt?

g — IR Rinse | BE MOSFET, AV/At = 10 dm*/min, ¥4 4] 58.5 K/kW
7¥1) = 50% water / 50%
ethylenglycol, TF=60 °C

Standard deviation of OrthJF | AV/At=10 dm*/min, &4 7] = 50% water / 0.48 K/kW

thermal resistance, 50% ethylenglycol, Tg =60 °C

junction to cooling fluid

FEVFIT SR (R P Tyjop -40 175 | °C

1) Recommended short-circuit turn-off with -di/dt gges-1095 > 19 kA/ps.

2E 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-2025-02 "CoolSiC™
MOSFET M2 in Easy modules" must be considered to ensure sound operation of the device over the planned

lifetime.

3 Body diode (MOSFET)

6 BRI EE

RIESH RS | FEEIR A i LA

PR ZRRE IE ) B R Isp  |T,j=175°C,Vgs=-3V  |Tg=65°C 450 A

Pulsed body diode current | /gy pulse 1700 A

12t-18 It Vps=0V, Vgs=-3V, T,j=175°C 24.5 kAZs

tp=10ms
®7 FHEE
RES% RS | FREERIRF A e Hfr
BME | LEUE | BKME

1k ]-EJ EE}:E VSD ISD =850 A, VGS =-3V TVJ =25°C 4.47 5.65 v
T,j=125°C 4.06
T,;=175°C 3.93

(f74E)
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4 Temperature Sensor

(infineon

x1 (%2) FHEE
FESH RE | FrEEIR & QTN Hhr
B/ME | JBUE | R AE
S ) S VAR LR lrm  |lsp=850A,dig/dt=13 | T,=25°C 235 A
kA/ps (Ty; =175 °C), 1, =125°C 417
Vpp =750V, Vgs=-3V,
t4eag = 1000 Ns T,;j=175°C 513
RN Qv  |lsp=850A,dig/dt=13 |T,;=25°C 20.2 e
kA/ps (Ty; = 175 °C)
’ Ty =125°C 32
Vpp =750V, Vgs=-3V, Y
t4eag = 1000 NS T,;=175°C 38.4
SRR BHE CRERK D Erec |lsp=850A,dig/dt=13 |T,;=25°C 1.6 mJ
kA/ps (Ty; =175 °C), T,=125°C 5.4
VDD =750 V, VGS =-3 V,
tdead = 1000 ns T,;=175°C 8.2
SRR IRFE (BERKMD | Ereco | lsp=50A, dig/dt=14.8 |T,;=25°C 1.6 mJ
Al AL = 0
ﬁ[‘/pﬁzh'ﬁ:_l: kA/US (TVJ 175 C): ij =125°C 3.3
VDD =750 V, VGS =-3 V,
tgead = 100 ns T,;=175 °C 5.1
4 Temperature Sensor
x8 FHEE
FMESH RE | PRI & HfE Hhr
w/ME | JBUE | R AE
Transient sense current Its 10 mA
1E A B Vs lts=0.2 mA, 2.574 | 2.624 | 2674 | V
T,j=25°C
lts=0.2 mA, 2.169 | 2.234 | 2.299
T,j=85°C
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5 Tt S 4R

5 FESHER

o & (B BB IS P, B

HiiartE  (JL2Y), MOSFET

Ap = f(AV/At) Ip=f(Vps)
T =60 °C, 50% water / 50% ethylenglycol Vs =18V
350 1700 —
T=25°C // //
— — — T=125°] / /
300 1275 i /
850 -}
2501
425
'g 200
£ < o
= _
< 150
-425
100}
-850
50 12751
0 T T T T T T T T T -1700 T T T T T T T T T

0 2 4 6 8 10 12 14
AV/At (dm3/min)

16 18

20

R (JLEY), MOSFET

JRURIEAHE (#A]), MOSFET

Ip =f(Vps) Ros(on) = f(Ip)
ij =25°C VGS =18V
1700 2.75
T,=25°C
— — — T =125°C
1488 2.50 v
————— T,=175°C
1275 2.251 ]
1062 2.00
g
= £
=, 850 £ 175 o
2 L -
P Rt P N R R e

638 1.50

425 1.25

212 1.00

0 T T T T T T 0.75 T T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 -1700 -1275 -850 -425 0 425 850 1275 1700
Vs (V) Iy (A)
Datasheet Revision 1.01
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JRUREA B (#7H), MOSFET

1ERtE  (#72Y), MOSFET

Ros(on) = f(Ty;) Ip =f(Vgs)
Ip=850A Vps =20V
2.75 1700
— — — V15V T,=25°C
VGS:18V — — — T =125°C
2.50 1488} i
—————— T,=175°C

2.25 N 1275 _
2.00 10621

g

£ =<

T 175 < 850
2 ~

[a' 4
1.50 638
1.251 425
1.00 212
0.75 ‘ ‘ ‘ o I

25 50 75 100 2 3 4 10
T (°C)

v

W-VRRE B E (JE) , MOSFET

AR B (Ad), MOSFET

Vas(th) = f(Ty)) Ves =f(Qq)
ID:310 mA, VGS:VDS ID:850 A, TVJ =25°C
4.00 18
— Ve | 171 Vs
3.851 164
15
3.70 14
13
3.55 124
11
3.40 1 13 1
= = s
£ 3251 p

>’ = g:
3.10] 5
i 4 b
2.95 34
2 —
2.80] 1
0 —5
2.65 14
_2 —

2.50 T T T -3 T T T T T T T T T T

25 50 75 100 0.0 02 04 06 08 1.0 12 14 16 18 20 22
ij ( C) QG (HC)
Datasheet Revision 1.01
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AR (#AL), MOSFET
C=f(Vps)
f=100 kHz, T,;=25 °C,Vgs =0V

t=1(Ip)

FFochfiE] (#E), MOSFET

Vbp =750V, Rgon = 4.7 €, Rgon,0 = 3.9 Q, Ty = 175 °C,

VGS = -3/18 Vv
100 1
T = tom Lgeaq = 1000 NS, R
o~ ———td td d:100n )
~ don’ “dead S RGon,o
SOt He—— t,t,,.,=1000ns,R,
\\ ------------ 1ty =10008, Ry,
\
______ \\
10 TS AN
< \\
N N
\\ NG
™ N \\ i
£ AN N 2 o1
@) \\ Ne +
\
\
|
i |
1 3
Ciss \\\
R — Coss \\x\\
______ Crss \\\\\
0.1 T T T T 0.01 T T T T T T T T T
0.1 1 10 100 1000 0 170 340 510 680 850 1020 1190 1360 1530 1700
Vs (V) Iy (A)
FEORAFIE] (#27AY), MOSFET FFoRETE  (#27Y), MOSFET
t=1(Ip) t=f(Rg)
Reoff =1, Vpp =750V, T,;= 175 °C, Vgs =-3/18 V Vpp =750V, tgeaq = 1000 ns, Ip =850 A, T,; = 175 °C,
VGS = -3/18 \Y
1 10
bort tyon
- - tf - - tr
______ Syt
------------ t,
1 o
////
m A 7
=2 0.1 = 4
- +— /
/
N
N
\\
e~ —— 0.1
0.01 \ \ \ \ \ \ \ \ \ 0.01 T T T T T T T T T
0 170 340 510 680 850 1020 1190 1360 1530 1700 0 2 4 6 8 10 12 14 16 18 20
Iy (A) R (Q)
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R LAIER  (HH), MOSFET
di/dt,, = f(Rg)

Vbp =750V, tgead = 1000 ns, Ip =850 A, Vgs =-3/18V

B EDLRIFR  (#7), MOSFET
dv/dt.g=f(Re)
Vpp =750V, Ip =850 A, Vgs =-3/18 V

14.0

12.0

10.0

8.0

(A/ns)

on

6.0

di/dt

4.0

2.0

0.0 1 1 1 1

18

20

20

18

16

14

dv/dt . (V/ns)
=
|

67
.
27
0 I I I I I I I
0 1 2 3 4 5 6 7 8
R, (Q)

FroeiEe (JLE!), MOSFET

FroRMFE (H7Y), MOSFET

Eon=f(Ip) Eoff = f(Ip)
Vpp = 750 V, Rgon = 4.7 Q, Reon,0 = 3.9 Q, Vgs = -3/18 V Reoff=1Q, Vpp =750V, Vgg =-3/18V
200 100
190 T,;=25°C,ty,,,=1000ns, Re T,=25°C
180 |——— T,=125°C,t,,,,=1000ns,R; 90|——— T,=125°C
170 |-———— T,=175°C t4=1000ns,R. (| | || T,=175°C
160 |--——--- T,;=25°C,ty,,=100ns,R 80
150 | —-—-= T1,=125°C,t,,,,=100ns,R;
140 {-——-—- T,=175°Ct, ,=100ns,R;, ,/ 70
130 7
120 60
= 110 =
% 100 % 50 1
LLIo 90 n LIJO
80 40
70
60 30
50
40 20
30
20 10
10
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1
0 170 340 510 680 850 1020 1190 1360 1530 1700 0 170 340 510 680 850 1020 1190 1360 1530 1700
Iy (A) I (A)
Datasheet 11 Revision 1.01
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5 fHESHEE
FFRmFE (HAY), MOSFET FFRFE (BLHY), MOSFET
E=1(Re) Eon= 1:(VGS(oﬁ‘))
Vpp =750V, tgeaq = 1000 ns, I =850 A, Vgs =-3/18V Rooff = 1 €, Vpp = 750 V, Rgon = 4.7 Q, Vgs(on) = 18V,
Ip=850A, Rgon,o=3.9Q,T,;=175°C
250 80
Ecn’ ij =25°C RGon,o & RGoff’ tyeaa = 100 NS
225-|———E,, T,=125°C 4/// 75 1= = = Ron & Rootp taeag = 1000 s p Y
—————— E,» T, =175°C / ,
200{{--— €, T, =257 . s
o Ty gy | s
—-—= E,, T,,=125°C Pl 70 e
175 |- mmeme E T, =175°C 7 o
y -
] 65 —~
150 R o
= 2 L——e—- -
£ 1254 = 60
Ll |.u°
100 o5 |
75
50|
501
45
251
0 1 1 1 1 1 1 1 1 1 40 ! I I I
0 2 4 6 8 10 12 14 16 18 20 -5 -4 -3 2 -1 0
Re () Vesin V)
Fro#ise (HAE), MOSFET Reverse bias safe operating area (RBSOA), MOSFET
Eon = f(tdead) ID = f(VDS)
Rgon =4.7Q, 15 =850A,Vpp =750V, Vgg=-3/18V Reoff =1 €2, ij =175°C,Vgs=-3/18V
102 2000
—_— Iy Modul
100 o 1800 {—— — 1,, Chip
e —
% 7 1600 l
Vo4
96| 7/ I
/ 1400 |
94+ 7/ |
a 1200 |
= 92 // / _ |
< /7 < 1000} :
w’ oo/ - I
/ 800 |
88 / |
/
I 600 |
! ij =25°C :
g4 ] ———T1,=125°C 400 I
—————— T,=175°C |
82 200 |
|
80 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000 0 200 400 600 800 1000 1200 1400 1600
tdead (ns) VDS (V)
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5 RHESHER
PR A HBHHT, MOSFET #BHHT, MOSFET
Zy, =f(t) Rene = F(AV/AL)
T =60 °C, 50% water / 50% ethylene glycol
100 70
R
68
66
64
— 62
5 E
2 10 % 60
N £
58
56
54
Ir‘[K/kW] 53 175 184 17.3 52 -
T‘[S] 3.14E-4 0.0113 0.0652 0.632
1 T T T 50 T T T T T T T T T
0.001 0.01 0.1 1 10 0 2 4 6 8 10 12 14 16 18 20
t(s) AV/At (dm3/min)
TR R AR —ARE (JLHY), MOSFET EZARE IE R ERE (JEY), MOSFET
Isp = f(Vsp) Vsp =f(Ty)
ij:25 °C ISD:850A
1700 5.0
1488
1275
1062
=< =
\::. 850’ a 35ﬁ
= = V =5V
—_——— V=3V
684 S |]== V = -0V
3.0
425
2.5
212
0 2.0 T T T T T
0 6 25 50 75 100 125 150 175
7,0
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FFRARFE 7 & (327), MOSFET

Erec =f(Isp)

Reon = 4.7 €2, Rgon,0 = 3.9 €2, Vpp =750 V

Froctige 4 e (JAL), MOSFET

Erec =f(Rg)

tgeaq = 1000 ns, Isp = 850 A, Vpp = 750 V

TV. =25°C, td a= 1000 ns, R
/j eal Gon
——— T,=125°C,t,,,=1000ns,R
214|——— TVJ =175°C,t,,,,=1000 ns, R,
20 {--——-=- T,=25°C,t,_,=100ns,R

] dead Gon,o

—_— Tw_: 125°C,t, ,=100ns,R

dead ? "“Gon,0
17 T,,=175°C, t,,,,= 100 ns, R

dead > "'Gon,o

E.. (mJ)
ec
=
=N W

| | |

0 170 340 510 680 850 1020 1190 1360 1530 1700

Isp (A)

10

(mJ)
/

rec

E

TERAAFE A —RE (JLEY), MOSFET
Erec = 1:(VGS(of'f))

FFRIFE A —AE (JLE]), MOSFET

Erec = f(tdead)

RGOf‘f =1 Q, RGon =4.7 Q, VGS(on) =18 V, ISD =850 A, RGOI’] =47 Q, ID =850 A, VDD =750 V, VGS = -3/18 Vv
Reono=3.9Q, Vpp =750V, T,;=175°C
15 105
14 RGon,o & RGoﬂ’ tdead =100 ns
— — — Ry &Ry tyong = 1000 1S 100
13
12 //
11+ 2 90
10 //
7 85
— 97 -
g s ———————7— - T 80
ws T w” 75
6 ]
70
5
4 65
3] 60
2 ]
1 55
0 T 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
VGS(off) (V) tdead (ns)
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Temperature characteristic (typical), Temperature
Sensor

Vs =f(Ty)

4.0

Vg 1=200UA
——— Vg IF1mA

3.5

3.0

Vis )

2.5

2.0

1.5 T T
-50 -25 0 25 50 75 100 125
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=
S
« 110+ 0,1 (Distance of threaded holes in heat sink)
E 1 4x dimensioned for M4 screw
< |
—
S fﬁ
K \§
[S]
< N ! -
s nfipeon
. o — 6 10 8
< o = X — =
| | = — — -— -H- RS
had fle Qﬁ A @ &’ S f
3 “ HybridPACK™ HD
y ® |
g 7
c
w® \> </
| I I
Q T
e J | !
pac & = = S 98 749
s g 3 Z % om B
o T 2 - =T
Center of press-fit zone L 162405 —I
(solderable press-fit contact) Module labeling 00 15x68
m
’g o m
o m
e | B oy
= ~ = W) o H
~ A IT ol H -
3 2
) ) (5,9) 82,7+0,3 Lx
2. Reference hole for Module alignment (dowel pin 82 mm) —— — I Height of module mounting area
according to application note AN2026-04 l[ é (M13) 0] from heatsink
— OSSOSO Cr eSS
£ s
m| N S S8 SS8S358S55558558S: l
S| o SSSSSS2SS3282 =
H . -
3 SRpssosceessacseofss t
SSo8o2530 S80852808S!
SS0SSSSSoSHSoSoSSSoSS! 8 *
@ ogogogogogggogogogogo G,
(@) ! D

1. Reference hole for Module alignment (dowel pin 82 mm)
according to application note AN2026-04

2. Reference hole for PCB alignment according to
application note AN2026-04

Hole pattern for optional current sensor

Sk

pattern

6x self-tapping screws according to
application note AN2026-04
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Recommended hole specification according to application note AN2026-04
Tolerance of PCB hole pattern
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1. Reference hole for PCB alignment according to

application note AN2026-04
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FFO1IMR14A60MA2XT
8 MR EAG
8 FEHRAR AR
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
&l 3
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0.10 2024-07-12 Target datasheet

0.20 2025-09-05 Preliminary datasheet

0.21 2026-01-20 Preliminary datasheet - update
1.00 2026-06-03 Final datasheet

1.01 2026-10-09 General update
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