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EasyPACK™ £ 1—)L CoolSiC™ Trench MOSFET A& &PressFIT/NTCH—Z A&
EasyPACK™ module with CoolSiC™ Trench MOSFET and PressFIT / NTC

¥ E 7 — & / Preliminary Data
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Typical Appearance Voss = 1200V
Ib nom = 100A / Ibrm = 200A
T7Ir—3>0OusE Potential Applications
3LAXRIL FTTIT—=23> + 3-level-applications
V=Z=TF7TVr—=3> » Solar applications
cBRARAAYTFOITT ) r—23> + High Frequency Switching application
SR Electrical Features
cRAAYTFUIUERK + Low switching losses
s EMmEhDCUUVERE * Increased DC-link voltage
cBVERBE « High current density
BT Mechanical Features
* PressFIT ##4& Hif * PressFIT contact technology
s AEE N ENTCH —Z AR « Integrated NTC temperature sensor
cBERIVZUTICKRBDBERNITAY » 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
Ill " il '“ " Module Material Number 6-11
00123456000000000000
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 V21
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EEF—&
Preliminary Data

MOSFET / MOSFET
B AEM / Maximum Rated Values

RLA> - V—AEEE = oo
Drain-source voltage Ty =25°C Voss 1200 v
DCRLAVER _ o _ _ o
DC drain current Ty=175"C,Ves =15V Tu=5°C [0 nom 100 A
NILARLAVER REHCKBREL (tpkTvimaxic &k VW EIFRE N3 ) | 200 A
Pulsed drain current verified by design, t, limited by Tjmax D pulse
T—h- V-ABE—JEBE
Gate-source voltage Vess -10/20 v
ESKHI S / Characteristic Values min. typ. max.
RLA> V—ABFTVHER Ib =100 A Ty =25°C 11,3
Drain-source on resistance Vs =15V Tyy=125°C | Roson 14,8 mQ
T,j = 150°C 16,5
TF—RLEWEERE Io = 40,0 mA, Vps = Vas, Tyj = 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 =800 V Qe 0,248 uC
HNEY — MR _ oo !
Internal gate resistor Ty=25°C Raint 1,0 Q
ANBR e N N Ce 7,36 nF
Input capacitance Vps =800V, Vgs =0V, Vac =25 mV
HHBE f=1MHz, Ty = 25°C c 0.44 o
Output capacitance Vps =800V, Ves =0V, Vac =25 mV 0ss ’
REAE f=1MHz, Ty = 25°C
Reverse transfer capacitance Vbs =800V, Ves =0V, Vac =25 mV Cres 0,056 nF
Coss stored energy T,j=25°C
Vs = 800 V, Vos = -5V / 15 V Eoss 176 b
Vg=0VEf, RLAVER - - = oo
Zero gate voltage drain current Vps =1200V, Ves =-5V Ty =25°C Ipss 0,40 | 380 | pA
F—Kh- V—ABRQER Vps =0V Ves =20V | 400 nA
Gate-source leakage current Ty = 25°C Ves =-10V ess
R—AVEBEER (FEEH) Io = 100 A, Vs = 600 V Ty = 25°C 26,7
Turn on delay time, inductive load Ves=-5V/15V Ty=125°C tdaon 25,0 ns
Reon = 4,70 Q T, = 150°C 23,8
R—T A LEEE (GEEH) Io = 100 A, Vos = 600 V Ty = 25°C 23,4
Rise time, inductive load Ves=-5V/15V T,j=125°C tr 22,9 ns
Rgon = 4,70 Q T, =150°C 21,9
R—A7EEERE (FEEH) Io =100 A, Vbs = 600 V Ty = 25°C 82,9
Turn off delay time, inductive load Ves=-5V/15V Ty =125°C ta off 85,7 ns
Reoif = 4,70 Q T, =150°C 86,3
R—T AT THRER (FEER) Io =100 A, Vps = 600 V Ty =25°C 18,5
Fall time, inductive load Ves=-5V/15V Ty =125°C tr 20,8 ns
Reorf = 4,70 Q T, =150°C 21,7
BR—=2AARAYFIEBKINILA Ip =100 A, Vps =600V, Lo = 35 nH T,j=25°C 1,57
Turn-on energy loss per pulse di/dt = 5,00 kA/us (T,; = 150°C) Ty =125°C Eon 1,59 mJ
Ves=-5V/ 15V, Reon = 4,70 Q T,j = 150°C 1,62
B—VFTAAYFUITERINILA Ip =100 A, Vbs =600 V, Lo = 35 nH Ty =25°C 1,33
Turn-off energy loss per pulse du/dt = 23,0 kV/us (Ty; = 150°C) Ty =125°C Eoft 1,42 mJ
Ves =-5V/ 15V, Reorf = 4,70 Q T,j = 150°C 1,44
Svor3av- e— NIV UBRIER sk
Thermal resistance, junction to heatsink MOSFET ( 13F V) ) / per MOSFET Rinun 0,660 KW
BERE ) o
Temperature under switching conditions Tyop -40 150 c
Body diode
B AJEH / Maximum Rated Values
DC body diode forward current [T4=175°C, Ves=-5V Th=5C lso 32 A
E S 45 / Characteristic Values min. typ. max.
IEEE Isp =100 A, Ves =-5V Ty =25°C 4,60 | 5,65
Forward voltage Iso =100 A, Vgs=-5V Ty =125°C Vsp 4,35 \%
Iso =100 A, Vgs=-5V T,j = 150°C 4,30
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IGBT, A\J—- L—AXJL /IGBT,3-Level

B AEM / Maximum Rated Values

LE5—R

Preliminary Data

dLY%- IZYRHEE —ope

Collector-emitter voltage Ty=25°C Vees 1200 v

JLY2ER

Implemented collector current low 100 A

EHDCOAL UV RER _ago 4o

Continuous DC collector current Th =65°C, Tymax = 175°C leoc 65 A

BYEBRLE—OOLVZER -

Repetitive peak collector current tp=1ms lcru 200 A

F—h IZVvEBE—OEE

Gate-emitter peak voltage Vees +-20 v

TR 4 / Characteristic Values min. _typ. _max.

LY &- Iy XEENEE Ic=100 A T,j=25°C 1,751210 | V

Collector-emitter saturation voltage Vee =15V Ty =125°C | Vcesat 2,05 \%

Ty =150°C 2,10 \%

J—h- IZVEBLEVEERE _ - = 950

Gate threshold voltage lc =4,00 mA, Vce = Veg, Ty =25°C Veen | 505(1580]|645| V

T—hNERE _

Gate charge Vee=-15V/15V Qs 0,80 e

HNEY — NEH _ oro .

Internal gate resistor Ty=25°C Roim 0.0 Q

ADBE _ —opo _ _ _

Input capacitance f=1000 kHz, T\,;=25°C,Vce =25V, Vee =0 V Cies 6,30 nF

B R f=1000 kHz, T\,;=25°C,Vce =25V, Vee =0V C 0,27 nF

Reverse transfer capacitance s ) VCE » VeE res '

dLY&- IXY XHEBEMER _ _ _ opo

Collector-emitter cut-off current Vee =1200V, Vee =0V, T, = 25°C Ices 0,04 [ mA

T—Kh- IZv ZBRBIER _ _ — ogo

Gate-emitter leakage current Vee=0V,Vee=20V, Ty;=25°C lees 100 | nA

R—2FVENRE (FEEH) lc =100 A, Vce = 600 V Ty =25°C t 0,013 us

Turn-on delay time, inductive load Vee=-15V/15V Ty =125°C don 0,014 us
Roon = 1,6 Q T, = 150°C 0,014 s

B—2 AT LR (FEEH ) lc = 100 A, Vce = 600 V T, = 25°C . 0,009 us

Rise time, inductive load Vee=-15V/15V Ty =125°C ' 0,01 us
Roon = 1,6 Q T, = 150°C 0,01 us

R—2F7EBNKE (FEEH) lc = 100 A, Ve = 600 V T, = 25°C . 0,196 us

Turn-off delay time, inductive load Vee=-15V/15V Ty = 125°C d off 0,287 us
Reot = 1,6 Q T, = 150°C 0,306 us

R— A7 THRER (FEEH) lc = 100 A, Ve = 600 V T, = 25°C . 0,138 us

Fall time, inductive load Vee=-15V/15V T,j=125°C f 0,212 us
Reoit = 1,6 Q Ty =150°C 0,253 us

8= AV AL Y FU UK lc = 100 A, Vce = 600 V, Lo = 35 nH T = 25°C 1,94 mJ

Turn-on energy loss per pulse di/dt = 7800 A/us (Ty; = 150°C) Ty =125°C Eon 3,05 mJ
Vee =-15V /15 V, Roon = 1,6 Q T, = 150°C 3,34 mJ

BR—2VFATARAYFUIEK Ilc =100 A, Vce =600 V, Lo = 35 nH Ty =25°C 5,47 mJ

Turn-off energy loss per pulse du/dt = 3200 V/us (T, = 150°C) T,j=125°C Eort 9,12 mJ
Vee =15V / 15 V, Roor = 1,6 Q T, = 150°C 10,4 mJ

BRER Vee <15V, Vce = 800 V |

SC data Veemax = Vces -Lsce -di/dt tp <10 ps, Tyj = 150°C s¢ 400 A

Troar- =NV IBRIER i s

Thermal resistance, junction to heatsink IGBTES ( 15RFXV) ) /per IGBT Rinan 0,655 KW

BERE _ 0

Temperature under switching conditions Tyop -40 150 c
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RAA—R, AJ—+ L—A)JL /Diode, 3-Level

B AEM / Maximum Rated Values

infineon

EEF—&
Preliminary Data

E—UBBRLEEE

Repetitive peak reverse voltage Ty =25°C Vram 1200 v

EHEDCER | 50 A

Continuous DC forward current F

E—J#&RLUIEER _

Repetitive peak forward current tp=1ms il 100 A

EH—EREE Ve=0V,tr = 10 ms, Ty = 125°C et 370 A%s

12t - value Vr=0V,tp=10ms, T,; = 150°C 340 A%s

ERH 4S5 / Characteristic Values min. typ. max.

JEE IF=50A,Vee =0V Ty =25°C 1,751 215 | V

Forward voltage lF=50A,Vee=0V Ty =125°C Ve 1,75 \
IF=50A,Vee =0V Ty =150°C 1,75 \

TryvTare =NV UBRBER . g )

Thermal resistance, junction to heatsink [Diode (( 13F 24 ) / per diode Rinan 1.17 KW

BERE _ 0

Temperature under switching conditions Tyop -40 150 c

£ 1—)L /Module

M E _ =1 mi

Isolation test voltage RMS, f=50 Hz, t =1 min. Viso 3,0 kv

R EB e ERE e (2 Z A1, IEC 61140) ALO

Internal isolation basic insulation (class 1, IEC 61140) 23

JRE R BB % - E— 229 [ terminal to heatsink mm

Creepage distance Ei&HE - BE& S & / terminal to terminal

[ PR Ei& A% - E— K> > %9 [ terminal to heatsink 10,0 mm

Clearance BI& S & - EA& 5 [ terminal to terminal 5,0

HRNZYFTEHK

Comperative tracking index cTl >200

HEXBEER (BR) =F=E o

RTI Elec. housing RTI 140 c

min. typ. max.

RABL A IR A

Stray inductance module Lsce 12 nH

RER °

Storage temperature Tsig 40 125 c

Anpresskraft flir mech. Bef. pro Feder )

mountig force per clamp F 40 80 N

=44

Weight G 39 9

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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NTC-t—= A& /| NTC-Thermistor

E S 45 / Characteristic Values

LE5—R

Preliminary Data

min.  typ. max.

ERIEHE — oo
Rated resistance Thte =25°C Ras 5,00 kQ
R100D = _ ° _
Deviation of R100 Tnre = 100°C, R0 = 493 Q AR/R -5 5 %
Bx e
Power dissipation Thre =25°C P2s 20,0 | mw
E:\)Z%le R2 = Ra2s exp [Basiso(1/T2 - 1/(298,15 K))] Bas/so 3375 K
B-E¥ R2 = Ras exp [Basgo(1/T2 - 1/(298,15 K))] B. 3411 K
B-value 2 25 €Xp |B2s/80 2 , 25/80
B-E# R2 = Ras exp [Basioo(1/T2 - 1/(298,15 K))] B 3433 K
B-value 2 25 €XP [B2s/100 2 ) 25/100
BYBRT7VTr—>3> /—MC kB0
Specification according to the valid application note.
Datasheet 5 V21
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Preliminary Data
i 144 MOSFET (Typical) =345 MOSFET (Typical)
output characteristic MOSFET (typical) transfer characteristic MOSFET (typical)
Ip =f (Vbs) Ip =f(Vas)
Ves=15V Vps =20V
200 ‘ ‘ ~ 200
— Ty=25C s — Ty=25°C
— —T,=125°C 7,
180 {{——- T, =150°C s 180
/0 /
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/ '/ /
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Eon = f (Ip), Eor = f (Ip) Eon =f (Ra), Eof = f (Ro)
Ves=-5V/15V,Reon=4,7 Q,Reor =4,7 Q, Vos =600 V Ves=-5V/15V ,Ib=100 A, Vbs =600 V
4,0 \ \ \ 7,0 \ \ \
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BINA T AL EEHEE MOSFET (RBSOA)
reverse bias safe operating area MOSFET (RBSOA)

TET—X

Preliminary Data

BERS > E—5 > X MOSFET
transient thermal impedance MOSFET

Ip =f (Vbs) Zinn = T (1)
Ves=-5V/15V,T;=150°C,Rc=4,7Q
240 \ 1 TTTTIIT
Io, Modul Zvun : MOSFET |
— — Ip, Chip
e il
200
/
160
< 120 i 0,1
= z
N
80
40 11]]
i 1 2 3 4
KW 0,028 0,13 0,357 0,145
tls  0,000974 0,019 0,161 0,618
. oo LI T IO 1T
0 200 400 600 800 1000 1200 1400 0,001 0,01 0,1 1 10
Vbs [V] t[s]
H N4 IGBT, R —- L—AJL (Typical) HH 4 IGBT, AU—- L —A~JL (Typical)
output characteristic IGBT,3-Level (typical) output characteristic IGBT,3-Level (typical)
|C =f (VCE) |c =f (VCE)
Vee=15V Ty =150°C
200 ‘ = 200 7
- / /
— Ty=25C /i Vee =19V /
— —Ty;=125°C / — = Ve =17V / //
180 1 --- Tyj=150°C /- 180 {{—-= Vee =15V 7
/ O R ) P Vee =13V /
/ —Vee =11V / /
160 /7 160 ||~ ~ Vee=9V .
I I
/ !
140 ' 140 / P
/I, /// //
120 1+ 120 1+ :
/ / e
— // — /I K
< 100 // < 100 / /
2 // L / R
7 f i
4 117/
80 7 80 //, /
iy
60 / 60 i/ T
/ AR
/ Il -
40 40 fir—r
s
/ b/
7,
20 Y 20 .
///y
//
0 = (R
0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 0,0 05 10 15 20 25 30 35 40 45 5,0
Vce [V] Vee [V]
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RERME IGBT, AU— L—AXJL (Typical)
transfer characteristic IGBT,3-Level (typical)

|c =f (VGE)
Vece=20V
200 ‘ ‘ 77
— Tyj=25°C /
— — Tyj=125°C /
180 1{--- T,j=150°C /

160 Vi
i
/
/ !
140
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I )

S) 1S3
\

60 /
40 /

20 //7

v

\

9 10 11 12 13
Vee [V]

IEEER/YE AL F—R, AU—- L—=~RJL (typical)
forward characteristic of Diode, 3-Level (typical)
|F =f (VF)

100 | | | |
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Datasheet
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Preliminary Data

BE#HRA O E—HAAIGBT, AU— L—ARJL
transient thermal impedance IGBT,3-Level

Zingn = (1)
1 | I [ [T
Zonon : 1GBT | i
~
/
0,1
/
/
T
g
0,01
i 1 2 3 4
HKW]: 0,013 0,0321 0,0769 0,533 |||
Tfsl:  0,000909 0,0109 0,0459 0,308
oo [T T 11
0,001 0,01 0,1 1 10
t[s]
BERSAE—SF AR F—R, AU— L—RIJL
transient thermal impedance Diode, 3-Level
Zinn = T (1)
10 m——mEg :
EI Znn - Diode |
1 L
S|
z
N
0,01
i 1 2 3 4 [ 1]
rK/W]: 0,058 0,213 0,5 0,399
tfsl: ~ 0,000642 0,013 0,112 0422 | ll|]
0,001 LI T IO 1T
0,001 0,01 0,1 1 10
t[s]
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Preliminary Data

NTC-H—X AR H—IAXDOERERHM
NTC-Thermistor-temperature characteristic (typical)
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— R
10000 \
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0
Tnre [°C]
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INY r—2 8L E | Package outlines
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Preliminary Data

N

16.4+0.2

7.3-01 X8.5+03

22.7:03

56.7%0.3

Datasheet

Lx2.8

- Pin-Grid 3.2mm

- Tolerante of PC(B hole pattern

- Hole specification for contacts see AN 2009-01:

Diameters of

and copper thickness in hole 25-50Lm

drill ¢ 1.15mm

25.5 25.5
24 24
20.8 20.8
11.6 17.6
14.4
1.2 | 1.2
8
4.8 X]
.6 116 PCB hole pattern
5 4% LIR DD w| 2
ol &
ol ol &
o of ] > ~
AC-O 5 8 )
e il 1 Y
o ke N« <8
+e4 o4 *ee ml s N
ggom:.m:. 71 E1 DC-DC-DC-
I |
||

2x9 according to screw head / washer

10
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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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