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MIPAQTMbase F2a2—) MNLFI74—=ILRANY T IGBT4and TS v 22— NO—JLHE diode & and
NTC ZARIEREVCAAY Y NEI

MIPAQ™base module with Trench/Fieldstop IGBT4 and Emitter Controlled HE diode and NTC / shunt

B o B 7

Vces = 1200V
Ic nom = 200A / Icrm = 400A

Typical Appearance

— A Typical Applications

s E—Z—EXE + Motor drives

o H—REXE) * Servo drives

BRI Electrical Features

cRAAYTFUIUERK + Low switching losses

iy VeEsat ﬁ@ﬂ EFE * Low Vcesat

* Tyop = 150°C * Tyop = 150°C

%WE’J%‘E Mechanical Features
BWND—/—XIILTA VI E « High power and thermal cycling capability

cHEBENLER—ATL—K + Isolated base plate

s AR—ATL—hK « Copper base plate

- ¥ HEFESEIN « Solder contact technology

cBENDIDY « Standard housing

Module Label Code

Barcode Code 128 II| || Il ||| || Content of the Code Digit
||| " ||"| I " Module Serial Number 1- 5
I .
00123456000000000 I\P/Iocciiulet.Matgrfl N:mbsr (152- 119
roduction Order Number -
DMX - Code
% Datecode (Production Year) 20-21
: Datecode (Production Week) 22-23
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IGBT- 4 2/\—2# | IGBT,Inverter

B A /| Maximum Rated Values

AL 9% IXv2EERE _ opoe

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

EHEDCOL 7 2 ER Te = 90°C, Ty max = 175°C 16 nom 200 A

Continuous DC collector current Tc=25°C, Tyymax = 175°C I 280 A

BVELE—VOLVZER -

Repetitive peak collector current tp=1ms lcru 400 A

h—ZJLEX —opo _aope

Total power dissipation Te = 25°C, Tymax = 175°C Puor 940 w

T—Kh- IZVARBEE—VERE

Gate-emitter peak voltage Vees +-20 v

TS M5 | Characteristic Values min. typ. max.

dLY%- IXyvRBEBRNELE lc=200A,Vee =15V Ty =25°C 1,751210 | V

Collector-emitter saturation voltage lc=200 A, Vee =15V Ty =125°C | Vcesat 2,00 \Y
lc=200A,Vee =15V Ty =150°C 2,05 \%

=k IZvEBLEVMEEE _ _ _ opo

Gate threshold voltage lc = 7,60 mA, Vce = Veg, Ty =25°C Veen | 525(5,8016,35| V

J—NERE -

Gate charge Vee=-15V ... +15V Qe 1,65 uC

HNET — ~NEHR _ opo _

Internal gate resistor Ty =25°C Raint 35 Q

ANBE - DY - - .

Input capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0V Cies 14,0 nF

R & f=1MHz, T,;=25°C,Vce =25V, Vee =0V C 0,50 nF

Reverse transfer capacitance g » VCE » VGE res ’

adL Y& Iy 2BEHER - - — oro

Collector-emitter cut-off current Vee = 1200V, Vee =0V, Ty = 25°C lces 1.0 | mA

TF—hk IZVvEBERIER _ _ _ oo

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

BR—2AVENEE (FEEH) lc = 200 A, Ve = 600 V T, = 25°C . 0,14 us

Turn-on delay time, inductive load Ve =+15V Ty = 125°C don 0,15 us
Reon =1,0 Q Ty =150°C 0,15 us

R—T AT LR (FEEH ) lc = 200 A, Vce = 600 V T, = 25°C ¢ 0,028 us

Rise time, inductive load Vee =15V Ty=125°C ' 0,034 us
Reon =1,0 Q T, =150°C 0,035 us

B—2AT7ENEBE (FEAW) Ic =200 A, Vce =600 V Ty =25°C t 0,32 us

Turn-off delay time, inductive load Vee =15V Ty =125°C d off 0,41 us
Reor = 1,0 Q Ty =150°C 0,44 us

B—> 77 TR (FEEH ) lc = 200 A, Vce = 600 V T, = 25°C . 0,043 us

Fall time, inductive load Vee =115V Ty =125°C f 0,079 us
Reor = 1,0 Q T,j = 150°C 0,088 us

R—VAVARL Y FU I Bk lc = 200 A, Ve = 600 V, Ls = 30 nH T, = 25°C 13,0 mJ

Turn-on energy loss per pulse Vee = £15 V, di/dt = 5500 A/us (Ty; = 150°C) T,; = 125°C Eon 21,0 mJ
Reon = 1,0 Q Ty =150°C 23,5 mJ

BR=VATRAYFUTEX Ilc =200 A, Vce =600V, Ls = 30 nH Ty =25°C 15,5 mJ

Turn-off energy loss per pulse Vee = +15V, du/dt = 3300 V/us (T,; = 150°C)T,; = 125°C Eort 24,0 mJ
Reor = 1,0 Q Ty =150°C 26,5 mJ

ERER Vee <15V, Vec =800 V |

SC data Veemax = Vees -Lsce -di/dt tp< 10 s, Ty = 150°C s¢ 800 A

Ty ar- T-AERIER " it

Thermal resistance, junction to case IGBTHES ( 1RF =) ) /per IGBT Rinuc 0.160| KW

T—R- E—=NIUOBEBER IGBTEB ( 1&FH"Y) ) /perIGBT

Thermal resistance, case to heatsink Apaste = T WIM-K) /  Agrease = 1 W/(m-K) Runcr 0.0540 KW

BERE , o

Temperature under switching conditions Tuyop -40 150 ¢
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Diode., 4 >2/\—2 | Diode, Inverter
BRAEM | Maximum Rated Values

E—J&RUEEE — oge

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

E#HEDCER

Continuous DC forward current Ir 200 A

E—J#&RLUIEER _

Repetitive peak forward current tp=1ms Ierm 400 A

BR_FEREE Vr=0V,tp=10ms, T,; = 125°C 2t 7800 A%s

12t - value VrR=0V,tp=10ms, T,; = 150°C 7400 A%s

FE SIS / Characteristic Values min. _typ. _max.

JEEE IF=200A,Vee=0V Ty =25°C 1,701 215 | V

Forward voltage IF=200A,Vee =0V Ty =125°C Ve 1,65 \%
Ir = 200 A, Voe = 0V T, = 150°C 1,65 Vv

E—oBEEER Ir = 200 A, - di/dt = 5500 A/ps (T,=150°C) Ty = 25°C 195 A

Peak reverse recovery current Vr =600 V T,j=125°C Irm 215 A
Vee=-15V Ty =150°C 220 A

PEAEERNE Ir = 200 A, - di/dt = 5500 A/ps (T,=150°C) T, = 25°C 18,0 uC

Recovered charge Vr =600 V Ty=125°C Qr 33,0 uC
Vee=-15V T, =150°C 37,0 uC

BEEEL Ir = 200 A, - di/dt = 5500 A/us (T,=150°C) Ty = 25°C 8,85 mJ

Reverse recovery energy Vg =600 V Ty =125°C Erec 17,5 mJ
Vee=-15V Ty =150°C 20,0 mJ

TyoovTare F—AERER . iy )

Thermal resistance, junction to case /Diode ( 1%&F X)) /per diode Rinsc 0,250 | KIW

T—R E—RNITUOBBER /Diode ( 1 &FZV) ) /perdiode

Thermal resistance, case to heatsink Apaste = T WIM-K) / Agrease = 1 W/(m-K) Rincr 0.0720 KW

BERE _ 0

Temperature under switching conditions Tuop -40 150 c

-~ ol

>+ > MER / Shunt min. typ. max.

ERIERE — ono

Rated resistance Te=20°C Razo 1,50 mQ

BERHK o o

Temperature coefficient (tcr) 20°C-60°C <30 ppm/K

v NEROBERE Tui 200 | °C

Operation temperature shunt-resistor tiop

v ay FT—ABERERR

Thermal resistance; junktion to case Rinuc 8.7 | KW
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NTC-H—= A& | NTC-Thermistor

EBR A5 | Characteristic Values

min. typ. max.
ERIEHE _ oko
Rated resistance Tc=25°C Ros 5,00 kQ
R100D fRE _ ° -
Deviation of R100 Tc =100°C, Rio0 =493 Q ARR | -5 5 %
Bx _ oro
Power dissipation Te=25°C Pa2s 20,0 | mW
g:\iﬁe R2 = Ras exp [Basso(1/T2 - 1/(298,15 K))] Bos/so 3375 K
B-E¥ R2 = Ras exp [Basiso(1/T2 - 1/(298,15 K))] B 3411 K
B-value 2 25 €XP |B2s/80 2 ) 25/80
B-EH Rz = Ras exp [Basioo(1/T2 - 1/(298,15 K))] B 3433 K
B-value 2 25 €XP |B25/100 2 , 25/100
BOAET7VT5—>a>r /—NCkBHH
Specification according to the valid application note.
£ 1—)l / Module
HE 15T - -1
Isolation test voltage RMS, f=50 Hz, t =1 min. VisoL 25 kv
R—A7L—rWE Cu
Material of module baseplate
e HE##64% (25 A1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) 28
SRR R Ei& 7% - E— RS2 [ terminal to heatsink 10,0 mm
Creepage distance B A E - B / terminal to terminal
Z= R BE Bk Bi&HE - E— K229 /terminal to heatsink 7.5 mm
Clearance E4& 5k - BEZE / terminal to terminal
RS A AVt
Comperative tracking index cT >200

min. typ. max.
REAH IRV R
Stray inductance module Lsce 20 nH
NT—=B—=3F)- Fv7HER = oRo . ;
Module lead resistance, terminals - chip To =25°C, /A4 ¥ F / per switch Recuee 1,80 mQ
RIFRE o
Storage temperature Tsig -40 125 c
B RFRIZEDSTRIILD By HFxRD M5 ‘
Mounting torque for modul mounting BYPBTTIT—232 ) —NCKRBIIVTAY M 3,00 6,00 | Nm

Screw M5 - Mounting according to valid application note

B2
Weight G 300 9

Der Strom im Dauerbetrieb ist auf 50 A effektiv pro Anschlusspin begrenzt.

The current under continuous operation is lim
Der Shuntwert ist nicht im Rcc'+ee’ enthalten.

ited to 50 A rms per connector pin.

The shunt value is not a part of the Rcc'+ee’ resistance.
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IGBT-Module
HAH4%51H IGBT- 1 > /N—4& (Typical) W4 IGBT- 1 >~ /\—4& (Typical)
output characteristic IGBT,Inverter (typical) output characteristic IGBT,Inverter (typical)
lc =f(Vcg) lc =f(Vce)
Vee = 15V T, = 150°C
g, 7 el [
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/ // --— Vee = 11V // )
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EERHE IGBT- 1 ~/N\—4 (Typical) A4 Y FUTEKIGBT- 1 2 )N\—4& (Typical)
transfer characteristic IGBT,Inverter (typical) switching losses IGBT,Inverter (typical)
lc =f (Vee) Eon = f (Ic), Eort = f (Ic)
Vee=20V Vee =315V, Reon =1 Q, Reot = 1 Q, Vce = 600 V
400 I I //l 90 I I I
I, 1y R
350 | |-—- Tu=150"C / 80 ||-—— Eun Ty = 150°C /
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ALY FUTEEIGBT- 42 /\—2 (Typical) BiE#HA O E—AVRAIGBT- 1 N—4&
switching losses IGBT,Inverter (typical) transient thermal impedance IGBT,Inverter
Eon = f (Ra), Eort = f (Ra) Zingc =T (1)
Vee =+15V, Ic =200 A, Vce = 600 V
60 1 1 1 1 |-
— Eon, Tyy=125°C j Znic : IGBT i
— — Eor, Tyj = 125°C
=== Eon, Tyj = 150°C
50 | Eor, Ty = 150°C il a
g ]
e
-~ | L
-~ - /”/
40 = 0,1 §
_ - - /
. e / g
TE) 30 - g /
/ Q /
w RS B S S U R 2 1
20 0,01
10 i: 1 2 3 4 Il
F[KW]: 0,0143 0,0871 0,0461 0,0125
tsl:  0,00084 0,03635 0,10429 1,04192 || ||
i T LT 111
0 1 2 3 4 5 6 7 8 9 10 0,001 0,01 0,1 1 10
Re [Q] t[s]
BINA T AL ELE{EFEE IGBT- 4 >/\—43 (RBSOA)) IEE X451 Diode. 1 >/\—43 ( typical)
reverse bias safe operating area IGBT,Inverter (RBSOA) forward characteristic of Diode, Inverter (typical)
le=f (VCE) lp=f (VF)
Vee =%15V, Reotr = 1 Q, ij =150°C
500 T 400 T T T
lc, Modul — Ty =25°C /
— — Ic, Chip — — Ty =125°C /
450 1 ° 350 | |-—= Tu=150C
400
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300 250 /V
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0 0
0 200 400 600 800 1000 1200 1400 0,0 0,2 04 06 08 10 1,2 14 16 1,8 2,0 22 24
Vce [V] Ve [V]
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AA Y F U TIEK Diode. 1 /N—2 (Typical)
switching losses Diode, Inverter (typical)

Erec = f (IF)

Reon =1 Q, Vce =600 V

25 T T T —]
—— Eree, Ty = 125°C P
— = Erec, ij =150°C P -
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Ir [A]

BiE#A > E—H > A Diode, 12/N\—4
transient thermal impedance Diode, Inverter

Zingc = (1)
1 1 I T TTTT0T] |
:I Zinyc : Diode [
o
//
g
=< 0,1
g /
N /
i: 1 2 3 4 AN
r[K/W]: 0,0215 0,1524 0,0613 0,0148
T[s]: 0,0008 0,03427 0,1014 0,9945
oo N0 1
0,001 0,01 0,1 1

t[s]

10

A4 Y F 8% Diode, {1 > /N\—2A (Typical)

switching losses Diode, Inverter (typical)
Erec = f (RG)
I =200 A, Vce =600 V

25 7 T T
—— Erec, Ty = 125°C
— — Erec, Ty = 150°C
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NTC-H—3ZA&Z H—IAZDOREE
NTC-Thermistor-temperature characteristic (typical)
R=1(T)
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E]_ Ryp i
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[E#& K] / Circuit diagram
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