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SmartPACK1 €2 =)L NL>F/I74—=)LRAKNY 7 IGBT4 and TZ v #—11> NO—)JL diodeA & and
PressFIT/NTCH—Z R &

SmartPACK1 module with trench/fieldstop IGBT4 and Emitter Controlled Diode and PressFIT / NTC

AN S
Ix JF

Vces = 650V
Typical &ppearance Icnom = 75A [ Icrm = 150A
— A Typical Applications
o B + Air Conditioning
c E—X—EH * Motor Drives
o H—REXE + Servo Drives
*« UPSZ AT A » UPS Systems
BERMISHE Electrical Features
«B50VICEML 7 OYFUIE » Increased blocking voltage capability to 650V
cBLVERERME. BCHIFIRERER « High Short Circuit Capability, Self Limiting Short
Circuit Current
« NL>F IGBT 4 * Trench IGBT 4
. TVJ op = 15000 . TvJ op = 150°C
B eI 1E Mechanical Features
KB4 E—H>2AD A,O; DCB * Al,O3 Substrate with Low Thermal Resistance
s AVNORNTFHA + Compact design
* PressFIT ##& H1ilf + PressFIT Contact Technology
s XRB2ET L —LEiE * Rugged Duplex frame construction
Module Label Code
Barcode Code 128 nm ||| I Content of the Code Digit
iil " I“ll il " Module Serial Number 1- 5
00000123456000000000000 '\P"Of’”'et.'\"atgrﬁ" N;mb:r 12 - 1;
- . roduction order Numbper -
DMX - Code % Datecode (Production Year) 20 - 21
. Datecode (Production Week) 22-23
prepared by: NK date of publication: 2013-11-11

approved by: MB revision: 3.0 UL approved (E83335)
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IGBT-
BAE | Maximum Rated Values

4 > /N\—24 | IGBT,Inverter

dL 2% IZvXHEEBRE _oro
Collector-emitter voltage Ty=25°C Vees 650 v
EHDCIL ¥ 2B To = 80°C, Tujmax = 175°C IG nom 75 A
Continuous DC collector current Tc=25°C, Tyymax = 175°C I 100 A
BYBRLE—VIOLVXER -
Repetitive peak collector current tp=1ms lcru 150 A
h—ZJLEX — ogo _47re
Total power dissipation Te = 25°C, Tymax = 175°C Puor 275 w
J—hk IZvEBE—JERE
Gate-emitter peak voltage Vees +-20 v
EKHI4EME / Characteristic Values min. typ. max.
dLY % IZvAEaNERE lc=75A,Vee =15V T, =25°C 1,55 1,95 | V
Collector-emitter saturation voltage lc=75A,Vee=15V Ty=125°C | Vcesat 1,70 \Y
lc=75A,Vee =15V Ty =150°C 1,75 \%
JF—h- IZvEELEVMEERE _ _ _ oro
Gate threshold voltage lc = 1,20 mA, Vce = Veg, Ty =25°C VeEth 50 | 58 | 6,5 \%
J—NERE -
Gate charge Ve =-15 V... +15V Qe 0,75 ucC
HNET — ~NEHR _ oo _
Internal gate resistor Ty=25°C Raint 0,0 Q
ANBE - = op° = = :
Input capacitance f=1MHz, T, =25°C, Vee =25V, Vee =0 V Cies 4,60 nF
RS & f=1MHz, T,;=25°C,Vce =25V, Vee =0V C 0,145 nF
Reverse transfer capacitance g » Vel » Ve res '
JdLI%- IXv 2EEMER - - — oEe
Collector-emitter cut-off current Vee =650V, Vee =0V, Ty = 25°C lces 1.0 | mA
TF—hk IZVvEBERIER _ _ _ops
Gate-emitter leakage current Vee =0V, Vee =20V, Ty = 25°C lees 100 | nA
R—FVENEE (FEEH) lc = 75 A, Ve = 300 V T, =25°C ) 0,016 us
Turn-on delay time, inductive load Vee=%15V Ty =125°C don 0,016 us
Reon =5,1Q Ty =150°C 0,017 us
A=A EREE (FEANT) lc=75A, Vce =300 V Ty =25°C t 0,023 us
Rise time, inductive load Vee =15V T,j=125°C ! 0,025 us
Reon =5,1Q Ty =150°C 0,026 us
B—2AT7ENEBE (FEAW) lc=75A, Vce =300V Ty =25°C t 0,19 us
Turn-off delay time, inductive load Vee =15V Ty =125°C d off 0,235 us
Reof = 5,1 Q Ty =150°C 0,235 us
R—2 A7 THRER (FEEH) lo = 75 A, Ve = 300 V T, = 25°C . 0,056 us
Fall time, inductive load Vee =115V Ty =125°C f 0,066 us
Reor = 5,1 Q T,j = 150°C 0,067 us
BR—VA VALY F UL lc =75 A, Voe = 300 V, Ls = 35 nH T, = 25°C 0,65 mJ
Turn-on energy loss per pulse Vee = £15 V, di/dt = 3000 A/us (Ty; = 150°C) T,; = 125°C Eon 0,95 mJ
Reon =5,1Q Ty =150°C 1,05 mJ
BR—2ATAAYFIEK lc=75A,Vce =300V, Ls=35nH Ty =25°C 2,45 mJ
Turn-off energy loss per pulse Vee = +15V, du/dt = 3500 V/us (T,; = 150°C)Ty; = 125°C Eort 3,05 mJ
Reot = 5,1 Q Ty =150°C 3,15 mJ
TRET Vee <15V, Vee = 360 V to <10 ps, Ty = 25°C | 360 A
SC data Veemax = Vees -Lsce -di/dt tp< 10 s, Ty = 150°C s¢ 290 A
Ty ar- T-AERIER " s
Thermal resistance junclion to case IGBTEB ( 1 &F%Y ) /per IGBT Rinsc 0,50 | 0,55 | KIW
T—R- E—=NIUOBEBER IGBTEB ( 1&FH"Y) ) /perIGBT R 0.45 KW
Thermal resistance, case to heatsink Apaste = T WIM-K) /  Agrease = 1 W/(m-K) thCH ’
BERE , o
Temperature under switching conditions Tuyop -40 150 ¢
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Diode., 4 >2/\—% | Diode, Inverter

BAE | Maximum Rated Values

E—J&RUEEE —ore
Repetitive peak reverse voltage Ty=25°C Vrru 650 v
E#HEDCER | 75 A
Continuous DC forward current F
E—J#&RLUIEER -
Repetitive peak forward current tp=1ms Irmw 150 A
ER_EBEE Vr=0V,tp=10ms, T,; = 125°C 2t 660 A%s
12t - value VrR=0V,tp=10ms, T,; = 150°C 610 A%s
EKAIFE / Characteristic Values min. typ. max.
JEEE IF=75A,Vee=0V Ty =25°C 1551195 | V
Forward voltage IF=75A,Vee =0V T,j=125°C Ve 1,50 \Y
IF=75A,Vee =0V T,j=150°C 1,45 \%
E—oBEEER Ir = 75 A, - dir/dt = 3000 A/ps (T,=150°C) T, = 25°C 68,0 A
Peak reverse recovery current Vr =300V Ty =125°C Irm 87,0 A
Vee=-15V Ty =150°C 94,0 A
PEEERE Ir = 75 A, - dir/dt = 3000 Alps (T=150°C) Ty = 25°C 3,20 uC
Recovered charge Vs =300V T,j=125°C Qr 5,90 ucC
Vee =-15V T, = 150°C 6,80 e
PEEEX I = 75 A, - dir/dt = 3000 A/ps (T,=150°C) Ty = 25°C 0,90 mJ
Reverse recovery energy Vg =300V Ty =125°C Erec 1,55 mJ
Vee=-15V Ty =150°C 1,75 mJ
w3y FT-ABRER . iz .
Thermal resistance, junction to case /Diode ( 1&F%V) ) /per diode Rinsc 0,75 | 0,85 | KIW
T—R E—RNITUOBBER /Diode ( 1 &FZV) ) /perdiode R 0.60 KW
Thermal resistance, case to heatsink Apaste = 1T WI(M'K) /| Agrease = 1 W/(M*K) theH ’
BERE _ o
Temperature under switching conditions Tuop 40 150 c
NTC-t/—= A A& /| NTC-Thermistor
ELKAFE | Characteristic Values min. typ. max.
ERIERE — oo
Rated resistance Te=25°C Res 5,00 kQ
R100D = _ o _
Deviation of R100 Tc =100°C, Rioo =493 Q AR/R -5 5 %
Bx — oo
Power dissipation Te=25°C P2s 20,0 | mW
g:\}z%{e R2 = Ra2s exp [Basso(1/T2 - 1/(298,15 K))] Bas/so 3375 K
B-EH Rz = Ras exp [Basiso(1/T2 - 1/(298,15 K))] B 3411 K
B-Value 2 25 p 25/80 2 3 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

BYBT V=232 /—MI&BHH

Specification according to the valid application note.
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IGBT-modules
E£>1—)l / Module
e f T FE _ =1 i
Isolation test voltage RMS, =50 Hz, t = 1 min. Viso 2,5 kv
R EBAE & ER e (2 Z A1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) 223
SRR B Bi&HE - E— K229 /terminal to heatsink 12,7 mm
Creepage distance B& S & - EA& 5 [ terminal to terminal 6,3
Z° ) pE Ei&H % - E— N> > % [ terminal to heatsink 8,5 mm
Clearance A& S % - BE& A% [ terminal to terminal 5,0
HRNZ Y+ TR
Comperative tracking index CTl >200
min.  typ. max.

RBL IR A
Stray inductance module Lsce 35 nH
NT—B—3F)- Fv7TEER — ogo . ; Recee 4,00
Module lead resistance, terminals - chip To=25°C, /AL ¥ F | per switch Raa+cc 6,00 mQ
RERE o
Storage temperature Tsg -40 125 ¢
B RFRSHEDETRNILD ) 413 x> M6 ‘
Mounting torque for modul mounting BYBT7VTr—23>2 /—NZ&KBDIITA0T M 8,00 | - |900]|Nm

Screw M6 - Mounting according to valid application note
2B
Weight G 34 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.
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HhHEH% IGBT- 1 > /N—2A (Typical)
output characteristic IGBT,Inverter (typical)

HH451% IGBT- 1 > /N\—4A (Typical)
output characteristic IGBT,Inverter (typical)

lc =f (Vce) lc =f (Vce)
Vee =15V T,j=150°C
150 | \ — 150 I I I 7 7
— Ty=25°C / 7 Vee =19V / A0S
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{EERM IGBT- 1 >~ /N\—4& (Typical)
transfer characteristic IGBT,Inverter (typical)

ALY FUIEKIGBT- A 2 )N\—2 (Typical)
switching losses IGBT,Inverter (typical)

lc =f (Vee) Eon = f (Ic), Eort = f (Ic)
Vee=20V Vee =215V, Reon = 5.1 Q, Reotf = 5.1 Q, Vce = 300 V
150 I | T S TTTT——T—T—
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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) Zinan = T (1)
Vee =+15V, Ic =75 A, Vce = 300 V
8 | SN N N N N N A | . 10 T T TTTTTT \l
{— Eon, Ty = 125°C e [{— Zon 1 1GBT|
--- Eof, Tyy=125°C T
7 H-e Eon, Ty = 150°C =h P
|| — — Eo, Tyj=150°C iy 7
6 : o
L1
1
5
= 7 g
E 4 e 4
w 47 hdeer z
3 Z
0,1
2
i: 1 2 3 4 ]
1 r[K/W]: 0,038 0,0827 03532 04761 |||
tfsl  0,0005 0,005 0,05 0,2
i [T T 1T
0 5 10 15 20 25 30 35 40 45 50 55 0,001 0,01 0,1 1 10
Re [Q] t[s]
BINA T AL LENESEE IGBT- 4 2/\—2 (RBSOA)) IEEE451%E Diode, 1> /N\—4 ( typical)
reverse bias safe operating area IGBT,Inverter (RBSOA) forward characteristic of Diode, Inverter (typical)
le=f (Vce) lp=f (VF)
Vee = %15V, Reor = 5.1 Q, ij =150°C
175 T T T 150 I I | K
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AA Y F>J#E% Diode, 1 /N\—%A (Typical)
switching losses Diode, Inverter (typical)

Erec = f (lF)

Reon =5.1 Q, Vce =300 V

3 | | | | | | | |
| | —— Erec, Ty = 125°C
- Erec, ij =150°C
T
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BiE#A > E—A A Diode, 1 /N\—4
transient thermal impedance Diode, Inverter

Zinun =T (1)
10 T —
j— ZinH : Diode{
1 il
g
g
z
N
0,1
i: 1 2 3 4 i
rKMW]: 0,0767 0,771 0,5443 05519 |||
tfsl: 00005 0,005 005 0.2
- T LTI
0,001 0,01 0,1 1 10

t[s]

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

Erec = f (RG)

lr=75A,Vce =300V

3 NS N I N v |
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NTC-Thermistor-temperature characteristic (typical)
R=1(T)
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[E¥&K] / circuit_diagram_headline
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Hole specificaftion for confacts see AN 2009-09
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