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Vpss = 1200V
Topical Appe e Ip nom = 25A / Iprm = 50A
77 ’T 2= PAKL] Potential Applications
=S =TT)r—=3> » Solar applications
ERMEM Electrical Features
+ CoolSICM> 3y NE—H 4 F— K gen5 + CoolSiC™ Schottky diode gen 5
ARA AU R AFERE + Low inductive design
cARARAYFUTEK + Low switching losses
cBVERBE * High current density
AR R 1 Mechanical Features
* PressFIT #4& #1iT + PressFIT contact technology
s AEENENTCH—Z AR « Integrated NTC temperature sensor
CBEAVZVTICLBREBRIY VT4 + Rugged mounting due to integrated mounting
clamps
Module Label Code
Barcode Code 128 II| || Il ||| || Content of the Code Digit
m Module Serial Number 1- 5
II1|2I3!4|56(|J(;!JIOOCIJ!) Module Material Number 6-11
Production Order Number 12-19
DMX -
Code % Datecode (Production Year) 20-21
. Datecode (Production Week) 22-23
Datasheet Please read the Important Notice and Warnings at the end of this document V24

www.infineon.com 2018-12-13



DF23MR12W1M1_B11

infineon

—— —y
gET—X
Preliminary Data
MOSFET / MOSFET
B AJEH / Maximum Rated Values
RLA> - YV—ABERE — ogo
Drain-source voltage Ty =25°C Voss 1200 v
DCRLAVER _ a7E0 _ — 700
DC drain current Ty=175"C,Ves =15V Tu=70°C [0 nom 25 A
NILARLAVER REHCKBREL (tpkTvimaxic &k VW EIFRE N3 ) | 50.0 A
Pulsed drain current verified by design, t, limited by Tjmax D pulse ’
T—k V—ABE—VBE
Gate-source voltage Vess -10/20 v
B M4 / Characteristic Values min. _typ. _max.
RLA> V—ABFER Ib=25A Ty =25°C 45,0
Drain-source on resistance Vs =15V Tyy=125°C | Roson 59,0 mQ
T,j = 150°C 66,0
TF—RLEWMEERE Ip = 10,0 mA, Vps = Vgs, Ty = 25°C
Gate threshold voltage (tested after 1ms pulse at Vgs = +20 V) Vesw [ 3451 4,50 1555V
BI7—RNALBRE _ -
Total gate charge Ves=-5V/15V, Vps =600 V Qo 0,062 uC
HNEY — MR _ oo .
Internal gate resistor Ty=25°C Raint 4,0 Q
AhBRE f=1MHz, Ty = 25°C c 184 o
Input capacitance Vps = 800V, Ves =0V, Vac =25 mV 8 ’
HHBE f=1MHz, T, = 25°C c 011 o
Output capacitance Vps =800V, Ves =0V, Vac =25 mV 0ss ’
IEEAE f=1MHz, Ty = 25°C c 0.014 oF
Reverse transfer capacitance Vbs =800V, Ves =0V, Vac =25 mV s ’
Coss stored energy T,j=25°C
Vs = 800 V, Vos = -5V / 15 V Eoss 44,0 b
Vg=0VEf, RLAVER - - =980
Zero gate voltage drain current Vos = 1200V, Vs = -5 V Ty=25°C loss 0,10 [ 120 | pA
F—Kh- V—ABRQER Vps =0V Ves =20V | 400 nA
Gate-source leakage current Ty = 25°C Ves =-10V ess
2— A BEER (FERH) Io =25 A, Vps = 600 V Ty = 25°C 11,3
Turn on delay time, inductive load Ves=-5V/15V Ty=125°C tdaon 10,6 ns
Rgon = 1,00 Q Ty =150°C 10,1
B—FT LR (FEER) Ip=25A, Vbs =600 V Ty =25°C 7,20
Rise time, inductive load Ves=-5V/15V T,j=125°C tr 7,20 ns
Rgon = 1,00 Q T, =150°C 7,20
R—A7EBERRE (FEER) Io = 25 A, Vps = 600 V Ty = 25°C 38,5
Turn off delay time, inductive load Ves=-5V/15V T,j=125°C ta off 38,5 ns
Reoft = 1,00 Q T, =150°C 38,5
R—T AT THRER (FEER) Io=25A, Vobs = 600 V Ty =25°C 12,8
Fall time, inductive load Ves=-5V/15V Ty =125°C tr 12,8 ns
Reoft = 1,00 Q T, =150°C 12,8
BR—=2AARAYFIEBKINILA Ib=25A,Vps =600V, Lo=35nH Ty =25°C 0,222
Turn-on energy loss per pulse di/dt = 6,80 kA/us (T,; = 150°C) Ty =125°C Eon 0,227 mJ
Ves=-5V/ 15V, Reon = 1,00 Q T,j = 150°C 0,227
BR—2VFATARAYFIBKINILA Ib=25A, Vps =600V, Lo=35nH Ty =25°C 0,045
Turn-off energy loss per pulse du/dt = 62,0 kV/ps (Ty; = 150°C) Ty =125°C Eoft 0,045 mJ
Ves =-5V/ 15V, Reorf = 1,00 Q T,j = 150°C 0,045
BRER Ves=-5V/15V, Vop =800V tp<2ps, Tyy=25°C 210 A
SC data Vpsmax = Vbss -Lsps -di/dt tp<2ps, Tyy=150°C Isc 205 A
Re =10,0 Q
v 3av- =NV UBRER s
Thermal resistance, junction to heatsink MOSFET ( 13%F ) ) / per MOSFET Rinan 1,61 KW
BER , o
Temperature under switching conditions Tuyop . L ¢
Body diode
B KXEH / Maximum Rated Values
DC body diode forward current |Tv,- =175°C,Vgs =-5V Th=70°C Isp 8 A
ER M 451 / Characteristic Values min. _typ. _max.
JEEE Iso =25 A, Ves=-5V T,j=25°C 4,60 | 5,65
Forward voltage lso =25A, Ves=-5V T,j=125°C Vsp 4,35 \
Iso=25A,Vegs=-5V T, =150°C 4,30
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Diode, 77 ¥ 7°"1>/\— %A |/ Diode, Boost

B AEM / Maximum Rated Values
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LE5—R

Preliminary Data

E—UBBRLEEE

Repetitive peak reverse voltage Ty =25°C Vraw 1200 v
E#EDCER | 20 A
Continuous DC forward current F
E— V&KL IESR _
Repetitive peak forward current tp=1ms lem 40 A
E P L Ve=0V, tp =10 ms, Ty = 125°C et 50,0 A%s
12t - value VrR=0V, tr =10 ms, T,; = 150°C 55,0 A
ERH 4S5 / Characteristic Values min. typ. max.
JEE IF=20A,Vee =0V Ty =25°C 1451175 | V
Forward voltage IF=20A,Vee=0V Ty=125°C Ve 1,75 \Y
IF=20A,Vee =0V Ty =150°C 1,85 \
E— o ¥EEER Ir = 20 A, - dir/dt = 5600 A/us (T,=150°C) T, = 25°C 30,1 A
Peak reverse recovery current Vg =600 V Tyj=125°C Irm 29,9 A
Ty =150°C 29,9 A
FEEERE Ir =20 A, - die/dt = 5600 A/ps (T,=150°C) T,;=25°C 0,242 uC
Recovered charge Vs =600V Ty =125°C Qr 0,248 uC
T,j = 150°C 0,248 uC
BEEEK Ir = 20 A, - die/dt = 5600 A/us (T,=150°C) Ty = 25°C 0,027 mJ
Reverse recovery energy Vr =600V Ty =125°C Erec 0,031 mJ
Ty =150°C 0,031 mJ
Tryroarv. =RV UBEER . " .
Thermal resistance, junction to heatsink [Diode (( 13F 244 ) / per diode Rinun 1,38 KW
BERE _ o
Temperature under switching conditions Tyop -40 150 c
INAINAS A 7F— R | Bypass-Diode
B KXEH / Maximum Rated Values
E—OBRLEE — oo
Repetitive peak reverse voltage Ty=25C Vrew 1200 v
BAEMIEE T/ chip _ ano
Maximum RMS forward current per chip T =80°C Ierwisu 50 A
BEREDOBAEVNER —ane
Maximum RMS current at rectifier output Tn =80°C Irwism o0 A
Y- EER t,=10ms, T,; = 25°C | 450 A
Surge forward current to =10 ms, Ty = 150°C FsM 360 A
ER—ERGE t,=10ms, T,; = 25°C 2t 1010 A%s
12t - value t, =10 ms, T,; = 150°C 648 A?s
E XA 451 / Characteristic Values min. typ. max.
JEEE o o _
Forward voltage Tyj=150°C, Ir =30 A Ve 0,95 \%
EE 7 T,j=150°C, Vr = 1200 V | 0,10 mA
Reverse current v VR R ’
Tyroarv- =N UUBEER . “ .
Thermal resistance, junction to heatsink [Diode ( 138F =44 ) /per diode Rinan 1.37 KW
BERE _ 0
Temperature under switching conditions Tyop 40 150 c
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1B 1% R #diodeA / Inverse-polarity protection diode A

B AEM / Maximum Rated Values
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LE5—R

Preliminary Data

E—UBBRLEEE

Repetitive peak reverse voltage Ty =25°C Vraw 1200 v
B ARMIEEF/chip —ano

Maximum RMS forward current per chip Th=80"C lerus 50 A
BEREDOBRARMER —ane

Maximum RMS current at rectifier output T =80°C Irwism 50 A
H— VBB t, =10 ms, Ty = 25°C | 450 A
Surge forward current tp =10 ms, Ty = 150°C FsM 360 A
B EBEE t =10 ms, Ty = 25°C ot 1010 Az
12t - value t,=10ms, T,; = 150°C 648 A%s
TR 4 / Characteristic Values min. _typ. _max.

JEE = 150° =

Forward voltage Tyj=150°C, Ir = 30 A Ve 0,95 \Y;
BER — 1ene _

Reverse current T,j = 150°C, Vr = 1200 V Ir 0,10 mA
Tyoorare e—bIUOBRER . s .

Thermal resistance, junction to heatsink [Diode ( 13F 244 ) / per diode Rinun 1,37 KW
BERE _ o
Temperature under switching conditions Tyop ~40 150 c
¥ #R 4 fR #diodeB / Inverse-polarity protection diode B

B KXEH / Maximum Rated Values

E—OBRLEE _ opo

Repetitive peak reverse voltage Ty=25°C Vrew 1200 v
BAEMIEE TR/ chip _ano

Maximum RMS forward current per chip T =80°C lerwisu 50 A
BRENOBRARMER — ano

Maximum RMS current at rectifier output Tn =80°C Irwism 50 A
H—J BB t,= 10 ms, Ty = 25°C | 450 A
Surge forward current tp =10 ms, Ty = 150°C FsM 360 A
ER—EREE t, =10 ms, T,; = 25°C 2t 1010 A’s
12t - value t, =10 ms, T,; = 150°C 648 A?s
&= KAV 451 / Characteristic Values min. typ. max.
JEEE o o _

Forward voltage Tij=150°C, Ir =30 A \3 0,95 \%
EE 7 T, =150°C, Vr = 1200 V | 0,10 mA
Reverse current v VR R '
Dyooare e—bIUOBRER . s .

Thermal resistance, junction to heatsink [Diode ( 138F =44 ) /per diode Rinar 1.37 KW
BERE . o
Temperature under switching conditions Tyop ~40 150 | *C
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NTC-
E S 45 / Characteristic Values

— = A3 | NTC-Thermistor
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TET—X

Preliminary Data

min.

typ.

max.

ERIEHE

Rated resistance

Tnre = 25°C

5,00

kQ

R100DfRZE
Deviation of R100

Tnre = 100°C, R0 =493 Q

AR/R

-5

%

BX

Power dissipation

TNTC =25°C

P2s

20,0

mwW

B-EH
B-value

R2 = Ras exp [Basso(1/T2 - 1/(298,15 K))]

Bas/s0

3375

B-E¥
B-value

R2 = Ras exp [Basigo(1/T2 - 1/(298,15 K))]

Basiso

3411

B-EH
B-value

Rz = Ras exp [Basioo(1/T2 - 1/(298,15 K))]

B2s/100

3433

BRBET7Vr—a> /—NC&3 4%

Specification according to the valid application note.

£ 1—)L / Module

Hedems

Isolation test voltage

RMS, f =50 Hz, t = 1 min.

VisoL

kV

P ERAE A

Internal isolation

E e (V5 A1, IEC 61140)
basic insulation (class 1, IEC 61140)

R ERE B

Creepage distance

Ei&H% - BE— KN [ terminal to heatsink
E4& 3k - BEZ 5% / terminal to terminal

mm

7o ) BE
Clearance

EigH%E - BE— K> 9 [ terminal to heatsink
E4& 7% - G 53k [ terminal to terminal

BRNZ Y F2TEH

Comperative tracking index

CTI

HXBEEER (BR)
RTI Elec.

FE
housing

RTI

°C

min.

typ.

max.

REA A O BV R
Stray inductance module

LsCE

10

nH

RIFRE
Storage temperature

Tstg

125

°C

Anpresskraft flir mech. Bef. pro Feder
mountig force per clamp

20

50

g5E
Weight

24

The current under continuous operation is limited to 25 A rms per connector pin.
Important note: The selection of positive and negative gate-source voltages impacts the long-term behavior of the device. The design
guidelines described in Application Note AN 2018-09 must be considered to ensure sound operation of the device over the planned lifetime.
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BiEF— A
Preliminary Data
BINA T AR EBEREE MOSFET (RBSOA) BERS > E—5 > X MOSFET
reverse bias safe operating area MOSFET (RBSOA) transient thermal impedance MOSFET
Ip =f (Vbs) Zinn = T (1)
Ves=-5V/15V, T;=150°C,Rc=1Q
60 | 10 | I [ [T | \I
lo, Modul Zinw: MOSFET |
55 H—— Io, Chip
50 \
45 \
11T
40 \ 1 —
35 \ _ L
< 30 i /
a \ v
N
25 \ /
20 \ 0,1
15 \
10
i 1 2 3 4
\ rKW): 0,094 0378 0851 0287 || ||
5 Tfsl:  0,000497 0,00874 0,0923 0,459
i [T T 11
0 200 400 600 800 1000 1200 1400 0,001 0,01 0,1 1 10
Vos [V] t[s]
i 1M MOSFET (Typical) {=E 45 MOSFET (Typical)
output characteristic MOSFET (typical) transfer characteristic MOSFET (typical)
Ip =f (Vos) Ip =f(Vas)
Ves =15V Vbs =20V
7/
—Ty=25°C v — Ty=25°C
——Ty =125°C 7,
45 H-—=T,; =150°C /— 45
/7
VA
40 / /// 40
) S /
35 / 35
/ /
e
/
30 /! 30
/7
/
—_ / —_
< 25 v < 25
o V. o /
7/
/
20 77 20
/
/ /7 /
15 / 15
// /
//
10 / y 10
'/’
/
5 ///" 5 /
4
4
4
0 0
00 05 10 15 20 25 30 35 40 3 4 5 6 7 8 9 10 11 12
Vbs [V] Ves [V]
Datasheet 6 V24

2018-12-13



DF23MR12W1M1_B11

AA Y F T HE%K MOSFET (Typical)
switching losses MOSFET (typical)
Eon = f (Ip), Eott = f (In)

Ves =-5V/ 15V, Reon = 1,0 Q, Reort = 1,0 Q, Vbs =600V

0,50

0,45

0,40

0,35

0,30

0,15

0,10

0,05

0,00

—— Eon, ij =125°C
— — Eor, Ty = 125°C; Eo, Tyj = 150°C
——= Eon, Ty = 150°C

20 25

Ip [A]

0 5 10 15 30

35 40

JEE E 4 Diode, 7 v 772 /N—24 ( typical)

forward characteristic of Diode, Boost (typical)

e = f (Vi

40

35

30

25

20

IF [A]

15

10

F)

45 50

|
— Ty=25C
——— Ty=125°C
T, = 150°C
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BE>—4
Preliminary Data
AA Y F T EK MOSFET (Typical)
switching losses MOSFET (typical)
Eon = f (Rg), Eoff = f (Ra)
Ves=-5V/15V, b =25 A, Vpbs =600 V
0,50 I I I I I I
—— Eon, Tyj = 125°C; Eon, Ty = 150°C
— = Eofr, Tyj = 125°C; Eofr, Ty = 150°C
0,45
0,40
0,35
0,30 /
;
£0,25 e
L /
0,20
0,15 L
- - -
-
0,10 -
P
s - ~
-
0,05 =
0,00
0 1 2 3 4 5 7 8 9 10
Re [Q]
BiE#HA > E—H > A Diode, 7Y 7AVNN—%
transient thermal impedance Diode, Boost
Zinn = T (1)
10 | I [ [ [[[]] ‘I
4 Zinuv - Diode |
|
1 —
g /
< /
T
N /|
0,1
i 1 2 3 4
fKW]: 0,132 0,304 0,361 0,583 || |||
ts:  0,000793 0,0057 0,0305 0,153
oo LI IO I
0,001 0,01 0,1 1 10
t[s]
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BEF—4
Preliminary Data
IES B4 NANAT A A — R (HH) NE75 a4 1 i A SR EdiodeA ( BRE)
forward characteristic of Bypass-Diode (typical) forward characteristic of Inverse-polarity protection diode A
Ir =f (VE) (typical)
Ir =f (V)
— Ty=25C // — Ty=25C //
55 1|——Ty=150°C II 55 J|— —Ty=150°C /
| |
50 / 50 1
/| /|
45 1 45 f
// /
40 / 40 /
/ /|
35 / 35 /
- / — /
< 30 / < 30 /
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25 / 25 /
/ / /
20 / 20 /
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15 15
'/ '/
/ /
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/ /
5 7/ 5 /
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e -~ P -~
0 0
0,0 0,2 0,4 0,6 0,8 1,0 1,2 0,0 0,2 0,4 0,6 0,8 1,0 1,2
Ve [V] Ve [V]
B E 4514 2R FEdiodeB ( HH) NTC-H—ZAR H—I AR DEERME
forward characteristic of Inverse-polarity protection diode B NTC-Thermistor-temperature characteristic (typical)
(typical) R=1(T)
Ir =f(VE)
60 ‘ T 100000 ‘
— Ty=25°C // | — Rus|
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[E ¥ K] / Circuit diagram
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Preliminary Data

—A _BIRE 1R

~
P
®infineon 60501 IGBT 3
DF23MR12W1M1_B11 0001
— & )]
- Pin-Grid 3.2mm

- Tolerance of PCB hole pattern
- Hole specification for contacts see AN 2009-01
Diameters of drill @ 1.15mm

and copper thickness in hole 25-50pm

26.5

21.25

12.8 12.8

PCB hole pattern

‘ TH
3.2 3.2
Vel [l

2x9 according to Screw head / washer

GB H 1GA e 0
] A )
F+4 =~ | B
vib_| T y < S =
ST
/ [\
N > & A ol ol
_ ol g
o Fﬁ ™ =
VN
¥ _TNT
DC+ G
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IMPORTANT NOTICE

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics
(“Beschaffenheitsgarantie”). With respect to any examples, hints or any typical values stated herein and/or any information regarding the
application of the product, Infineon Technologies hereby disclaims any and all warranties and liabilities of any kind, including without
limitation warranties of non-infringement of intellectual property rights of any third party.

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this document and any
applicable legal requirements, norms and standards concerning customer’s products and any use of the product of Infineon Technologies
in customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of customer’s technical
departments to evaluate the suitability of the product for the intended application and the completeness of the product information given in
this document with respect to such application.

For further information on the product, technology, delivery terms and conditions and prices please contact your nearest Infineon
Technologies office (www.infineon.com).
WARNINGS

Due to technical requirements products may contain dangerous substances. For information on the types in question please contact your
nearest Infineon Technologies office.

Except as otherwise explicitly approved by Infineon Technologies in a written document signed by authorized representatives of Infineon
Technologies, Infineon Technologies’ products may not be used in any applications where a failure of the product or any consequences of
the use thereof can reasonably be expected to result in personal injury.
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