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Typical Applications
* Solar applications

Electrical Features
 High speed IGBT H3
» Low switching losses

Mechanical Features

* 3 kV AC 1min insulation

» Al,O3 substrate with low thermal resistance
* Integrated NTC temperature sensor

« Compact design

* PressFIT contact technology
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RiRERIP =REA | Inverse-polarity protection diode A

BAHE(E | Maximum Rated Values

REESBESE [

Repetitive peak reverse voltage Ty=25°C Vrru 1200 v
BAERMEARERECH) —ane

Maximum RMS forward current per chip Tc=80°C IrRuism 50 A
BAEREMHSSRER —ano

Maximum RMS current at rectifier output T =80°C Irvism 60 A
ERERER t,=10 ms, Ty = 25°C | 360 A
Surge forward current to =10 ms, Ty = 150°C Fsm 290 A
12t-8 t,=10ms, T,; = 25°C 2t 650 A%s
1%t - value t, =10 ms, T,; = 150°C 420 A?s
$¥1E{E / Characteristic Values min. typ. max.
E@BEE = ° =

Forward voltage Tyj=150°C, Ir = 30 A Ve 0,95 \%
REBER _ 4EQe _

Reverse current T, = 150°C, VR = 1200 V Ir 0,10 mA
4 - HRMME AN — s -

Thermal resistance, junction to case BA=RE / per diode Rinuc 0,800{0,900 KW
S - BIRESAR #HAN=ME / per diode

Thermal resistance, case to heatsink Apaste = 1 W/M-K) /  Agrease = 1 W/(m-K) Rincr 0,800 KW
EFXRSTEE _ o
Temperature under switching conditions Tyop -40 150 c
R FRIP=—REB / Inverse-polarity protection diode B

BAHE(E /| Maximum Rated Values

REESEESBE — oro

Repetitive peak reverse voltage Ty =25°C Vraw 1200 v
BAEEHHFRER(ESH) —ane

Maximum RMS forward current per chip Te=80"C Iemwisu 30 A
BARERSEE HI9HRER —ane

Maximum RMS current at rectifier output Tc=80°C lrwism 60 A
ERRRBER t,= 10 ms, Ty = 25°C | 290 A
Surge forward current t, =10 ms, Ty = 150°C FsM 245 A
12t-{E t,=10ms, T,; = 25°C 12t 420 A%s
12t - value t,=10ms, T,; = 150°C 300 A%s
43148 / Characteristic Values min. _typ. _max.
EE®BE o aEne _

Forward voltage T,j=150°C, Ir=20 A Ve 1,00 \
RmEBR o aEne -

Reverse current Ty =150°C, Vr = 1200 V Ir 0,10 mA
& - SNEHRE U )

Thermal resistance, junction to case BA=WE / per diode Rinsc 1,20 11,35 [ KW
HFE - BIRESIAFE FHANZRE / per diode R 115 KW
Thermal resistance, case to heatsink Apaste = 1 W/(M'K) /  Agrease = 1 W/(mK) e '
EFXRSTRE ) o
Temperature under switching conditions Tyop ~40 150 c
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IGBT, %K 2% / IGBT-Chopper
mAEE{E /| Maximum Rated Values

£B - RERBEE o ore

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

Eﬁ%@*&lﬁﬁ@ﬁ TC = 75°C, ij max = 150°C IC nom 40 A

Continuous DC collector current Tc=25°C, Tyymax = 150°C I 50 A

EBEMESEESRR -

Repetitive peak collector current tp=1ms lorm 80 A

B RBFE _ oEo _agpe

Total power dissipation Te =25°C, Tymax = 150°C Prot 180 w

R - RS RIEEBE

Gate-emitter peak voltage Vees +-20 v

$¥1E{E / Characteristic Values min. typ. max.

£BR - REWIEMBE Ilc=40A,Vee =15V Ty =25°C 205|240 | V

Collector-emitter saturation voltage lc=40A,Vee=15V Ty =125°C | Vcesat 2,50 \Y
lc=40A,Vee =15V Ty =150°C 2,60 \%

A% 1 {E B _ _ _opo

Gate threshold voltage lc = 1,00 A, Vce = Ve, Ty = 25°C Veen | 5,00 5,80 (6,50 Vv

H AR BB fo -

Gate charge Vee =-15V ... +15V Qo 0,32 uC

PR B A 4K 8 B oo _

Internal gate resistor Ty=25°C Roint 0.0 Q

WMABRA _ _ope _ _ _

Input capacitance f=1MHz, Ty = 25°C, Vee =25V, Vee = 0 V Cies 2,35 nF

REEHER _ _opo _ -

Reverse transfer capacitance f=1MHz, T, = 25°C, Ve =25 V, Vee = 0 V Cres 0,13 nF

EBR-REMBLBR _ _ _ opo

Collector-emitter cut-off current Vee=1200V, Vee =0V, Ty = 25°C Ices 1,0 | mA

MR- R SRR R _ _ _ opo

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

FFBIER B E) (R R 3) lc =40 A, Ve = 600 V Ty =25°C ) 0,035 us

Turn-on delay time, inductive load Vee=%15V Ty =125°C don 0,035 us
Reon =12 Q Ty =150°C 0,035 us

L+ FEdE(RBAE) Ic =40 A, Vce = 600 V T, =25°C ¢ 0,02 us

Rise time, inductive load Vee =15V Ty=125°C ' 0,025 us
Reon =12 Q T, =150°C 0,025 us

SKMTAESR 1 16) (FR S 5R) lc =40 A, Vee = 600 V Ty=25C | 0,23 us

Turn-off delay time, inductive load Vee =15V Ty =125°C d off 0,29 us
Reoff =12 Q T,j = 150°C 0,31 us

TR B[R] (R R AL ER) lc =40 A, Vce =600V Ty =25°C t 0,02 us

Fall time, inductive load Vee =215V Ty =125°C f 0,04 us
Rooft = 12 Q T, = 150°C 0,05 us

TR (BhoP) lc = 40 A, Ve = 600 V, Ls = 30 nH T, =25°C 2,00 mJ

Turn-on energy loss per pulse Vee = £15 V, di/dt = 1800 A/us (Ty; = 150°C) T,; = 125°C Eon 3,10 mJ
Reon =12 Q Ty =150°C 3,50 mJ

XWIRFELR (BHOT ) lc = 40 A, Ve = 600 V, Ls = 30 nH T, = 25°C 1,50 mJ

Turn-off energy loss per pulse Vee = +15V, du/dt = 4300 V/us (T,; = 150°C)T,; = 125°C Eort 2,40 mJ
Reof =12 Q Ty =150°C 2,70 mJ

ERBE Vee <15V, Vcc = 800 V |

SC data Veemax = Vees -Lsce -di/dt tp< 10 s, Ty = 125°C s¢ 130 A

% - AARRME A

Thermal resistance, junction to case B4 IGBT / per IGBT Rinuc 0,550{0,700 { KW

A% - AR & IGBT / per IGBT

Thermal resistance, case to heatsink Apaste = 1 W/M-K) /  Agrease = 1 W/(m-K) Runcr 0,550 KW

EFXRSTRE , o

Temperature under switching conditions Tijop -40 150 c
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Diode-3fi% 2% / Diode-Chopper
mAEE{E /| Maximum Rated Values

ROESEESBE _ oo

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

FELRIF [ E R BN | o5 A

Continuous DC forward current F

ERESIEEHR -

Repetitive peak forward current tp=1ms Irrm 30 A

12t-8 _ _ o o

2t - value VrR=0V,tp=10ms, T,; = 125°C 17t 310 A%s

$31E{E / Characteristic Values min. _typ. _max.

EEMEEE IF=25A,Vee=0V Ty =25°C 200|255 ]| V

Forward voltage lF=25A,Vee =0V Ty =125°C Ve 1,70 \%

IF=25A,Vee =0V T,j=150°C 1,65 \%

R R I E R IF = 25 A, - dig/dt = 1600 A/ps (Ty=150°C) T, = 25°C 30,0 A

Peak reverse recovery current Vr =600 V T,j=125°C Irm 45,0 A
Ty =150°C 50,0 A

g B lr = 25 A, - die/dt = 1600 A/ps (T,=150°C) T, = 25°C 1,50 e

Recovered charge Vr =600 V Ty=125°C Qr 3,50 uC
T, =150°C 4,00 uc

REMRERFE ( B+ ) Ir =25 A, - dir/dt = 1600 A/us (T,;=150°C) T,;=25°C 0,70 mJ

Reverse recovery energy Vg =600 V Ty =125°C Erec 1,75 mJ
T, = 150°C 2,15 mJ

& - SR BANZIRE | per diode R 0,7000,750 | KIW

Thermal resistance, junction to case —WE/Pp thJC ' '

SA= - BAREERME BANZIRE / per diode

Thermal resistance, case to heatsink Apaste = 1T WIM-K) /  Agrease = 1 W/(m-K) Rincr 0,700 KW

EFXRRESTRE ) o

Temperature under switching conditions Tyop -40 150 c

TURE Z BRI EEE / NTC-Thermistor

$31E{E / Characteristic Values min. _typ. _max.

FEBFEE _ oo

Rated resistance Trre = 25°C Ras 5,00 kQ

R100 fmZ _ o _

Deviation of R100 Tnre = 100°C, Rigo =493 Q AR/R -5 5 %

FERIhE — oo

Power dissipation Trte = 25°C Pas 20,0 [ mwW

E:\Eme R2 = Ras exp [Basiso(1/T2 - 1/(298,15 K))] Basis0 3375 K

B-1E Rz = Ras exp [Basiso(1/T2 - 1/(298,15 K))] B 3411 K

B-value 2 25 €XP |B2s/80 2 ) 25/80

B-f8 Rz = Ras exp [Basioo(1/T2 - 1/(298,15 K))] B 3433 K

B-value 2 25 €XP |B2s/100 2 ) 25/100

ARAE R A F AR E

Specification according to the valid application note.
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pecdiieg DF120R12W2H3 B27
IGBT-Module _
IR | Module
BN = B - — 4 i
Isolation test voltage RMS, =50 Hz, t = 1 min. Viso 3,0 kv
RER4 5 HARY % (class 1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) 23
Y= N2R: % ¥ Z8UAES / terminal to heatsink 11,5 mm
Creepage distance % ¥ ZE ¥ F / terminal to terminal 6,3
B85 Al B %7 F 888 / terminal to heatsink 10,0 mm
Clearance % FZE % F / terminal to terminal 5,0
M EBIRER
Comperative tracking index cT >200

min. typ. max
FE R IR
Stray inductance module Lsce 25 nH
HERE 0
Storage temperature Tsig -40 125 c
Anpresskraft flir mech. Bef. pro Feder
mountig force per clamp F 40 B 80 N
58
Weight G 36 9

Der Strom im Dauerbetrieb ist auf 25A effektiv pro Anschlusspin begrenzt.
The current under continuous operation is limited to 25A rms per connector pin.

prepared by: CM

date of publication: 2016-04-04

approved by: AKDA

revision: V3.1




R4S B / Technical Information

IGBT-#&E
IGBT-Module

DF120R12W2H3_B27

Gfineon

EafmERE RIBEFRPZIREA (H#E)

forward characteristic of Inverse-polarity protection diode A

ERREERE RIBEFRFZIREB (H#E)

forward characteristic of Inverse-polarity protection diode B

(typical) (typical)
|F =f (VF) IF =f (VF)
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B IGBT, JTKES (3E)
transfer characteristic IGBT-Chopper (typical)

lc =f(VeE)
Vee=20V
80 \ \
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FFxHB#E IGBT, §ifisy ( BH)
switching losses IGBT-Chopper (typical)
Eon = f (Ra), Eot = f (Rg)
Vee =%15V, Ic =40 A, Vce =600 V
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FFRIRFE IGBT, Hrilkds ( HE)

switching losses IGBT-Chopper (typical)

Eon=f (IC), Eoff = f (IC)

Vee =+15V, Reon = 12 Q, Reof = 12 Q, Vce = 600 V

810 I I I /
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R IGBT, il S
transient thermal impedance IGBT-Chopper
Zingn = (1)
10 | [ [ [ [[[]] ,
j Zwnn ¢ IGBT i
1 L
g
X,
,E_ A
N p%
/
0,1
i: 1 2 3 4 Il
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RIRZE£IRX IGBT, #iiks ( RBSOA )
reverse bias safe operating area IGBT-Chopper (RBSOA)

IE MR E451E Diode-5Tifae ( B2H)

forward characteristic of Diode-Chopper (typical)

lc =f(Vcg) Ir = (VFr)
Vee = +15 V, Reor = 12 Q, Tyj = 150°C
100 ‘ 50 ‘
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/
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FF x5 #E Diode-3if s ( BAEY)

switching losses Diode-Chopper (typical)
Erec = f (IF)

Reon =12 Q, Vce = 600 V

Ve [V]

FFXIRFE Diode-4fifiss ( B2H)
switching losses Diode-Chopper (typical)

Erec = f (RG)

lr=25A, Vce =600 V

3,00 ) ) ) 3,00 \ \
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BRI Diode-4TiK 2R

transient thermal impedance Diode-Chopper

SURERHABEE RERY

NTC-Thermistor-temperature characteristic (typical)

Zinan = f (1) R=1(T)
10 I 100000 ‘
Zunaw : Diode | — Ry i
10000 .
\.
g ]
2 , S
z o
N
1000
i 1 2 3 4 |
r[K/W]: 0,097 0,219 0,576 0,508
Tis]: 0,0005 0,005 0,05 0,2
A |
0,001 0,01 0,1 1 10 0 20 40 60 80 100 120 140
t [s] Tnre [°C]
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$£4£% B / Circuit diagram

HSSA = DC+A
DA
HSSB = DC+B
DB
OVA DVB Ty
GA1 || GA2 N GEAJ N :ETQ
EAl |EA2 B T
DC-
E R H
1% R~ | Package outlines
=
T
~ n
N ! +1
\T. o~
@iInfineon s
DF120R12ZW2H3 B21
( R 1 g 1GBT | E—}
51+0.15
‘7r I
T T
le@ococoo0o0e@0000COR®E 255 25.5
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e 00000000000 00000 - - =
| Heeef Yo Co330eee 5| I & 208 208
o €00\ ooloooooocoe|| | M| o
- ®000000@@®000000® Na 1.6 16
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@©00000®@00000@® | i
4@‘:/ N € ET U T
U U Dl | n
T — c- A ™ g
L.5+0.1 ‘ IR
|
f

56. 703

!

‘ C+A

!
16.420.2 2.3-01 x8.5.03 | 4 — . .

‘ A2 T T2 GB r
22103 ‘g ;’; =

!

\

2x9 according fo screw head / washer

- Pin-Grid 3.2mm

- Tolerance of PCB hole paffern

- Hole specification for confacts see AN 2009-09

Lx2.8

- Uiameters of plafed holes @ 1.0mm
- Diamefters of drill ¢ 1.15mm
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Terms & Conditions of usage

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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