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N2 package: 1200V 75A IGBT PIM
module
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Equivalent Circuit Schematic
Features: R L o
® 1200V 75A,Vce@ay = 1.45V @25°C ® 1200V 75A,Vcesay = 1.45V@25°C
® Trench/FS Technology ® /I L bR
® Low Losses ® (KIFE
® High RBSOA capability ® 5 RBSOA i
® Low reverse-recovery losses o (LS [tk It
APk R
Typical Applications: BT R A
® Motor Drives o il

® Servo Drives

® fAllRIx)
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IGBT, Inverter / IGBT , 353 Zf 49
Maximum Rated Values / & KFRFREL
Collector-emitter Voltage P
e - BB Ty=25C VcEs 1200 \%
Continuous DC collector Ic nom 75 A
current
EHRRELERER Tc=100C, Tymax=175°C lc 95 A
Repetitive Peak collector
current ICRM=2XC nom Icrm 150 A
SRRV ESIEBEDR
Gate-emitter peak voltage
N . +20
AR AR Voes Y
Characteristic Values / £gE&#4 min. typ. max.
Collector-emitter saturation | Ic=75A, Vee=15V T\j=25°C 145 | 1.80
Voltage" Ic=75A, Vge=15V Tv=125°C VCEsat 1.65 \Y,
FEBIR-ZSIRIBHFEPE Ic=75A, Vee=15V Ty=175°C 1.72
%agl\%%‘jég'd Voltage Voe= Vee, lo=1.5mA,  Ty=25C | Veen | 50 | 60 | 70 | v
%igg%arge Voe =-8VA5V, Vee=600V Tu=25C | Qo 0.67 uc
Internal Gate Resistor —oro .
V\]%ﬂ *&EE,BH Tv1—25 C RGmt 165 Q
;%‘}‘iﬂé%pac'tance Cies 16.5 nF
Vce = 25V,Vee = 0V
Reverse Transfer f= 100KHz
Capacitance Cres 0.05 nF
RETRRES
Collector-emitter Cutoff
Current Vce=1200V, Vee=0V, Tvj=25°C Ices 200 uA
EBAR-R FIR K ITIRE R
Gate-emitter Leakage
Current Vce=0V, Vee=20V, Tvj=25°C lces 200 nA
1R- R ERIRE R
Turn-on De|ay Time, lc=75A, Vce=600V ij=25°C 80
Inductive and Vee=£ 15V Tj=125°C tdon 85 ns
FHREIRAE], BMHE Reon=5.0Q Ty=175°C 85
. . ) Ic=75A, Vce=600V Tvy=25°C 30
i;‘;ﬁyge' gj;gg Load 1 \/ge=+15v Ty=125°C tr 40 ns
P Reon=5.0Q Ty=175°C 40
Turn-off Delay Time, Ic=75A, Vce=600V Ty=25°C 220
Inductive and Vee=£ 15V Tv=125°C taofr 270 ns
KUTIER AT [E], MR Reof=5.0Q Ty=175C 280
Ic=75A, Vce=600V Tyy=25°C
Fall Time, Inductive Load © 4 °F VJ_ o 125
REERE, Rt Vee=* 15V Ty=125°C te 190 ns
’ Reof=5.00 T,=175°C 220
Turm-on eneray [oss ber Ic=75A, Vce=600V, Tvj=25°C 4.85
puilse gyloss p Vee=% 15V T=125C | o 6.55 mJ
T IREE Rcon=5.0Q, di/dt = Ty=175°C " 7.70
1400 Alus (Tvj=175 °C)
Ic=75A, Vce=600V, Tyj=25°C 4.80
gﬂ{:‘:’ﬁ energy loss per Vee==% 15V Ty=1250 | 6.90 mJ
S Y AT Reof=5.0Q, dv/dt = Ty=175°C ? 7.90
6300 V/us (Tvj=175°C)
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SC Data Vee =800V, tp < 8us, T\=150°C | 340 A
O e - sC
S B Vee =18V | ¢ < 7us, Ty=175%C 320
Thermal Resistance,
Junction to Case Per IGBT/&/~ IGBT Rthic 0.297 KW
LE-7EIRE
Temperature under
switching conditions?) Tvjop -40 175 °C
TERE
. — gy £5f ST
Diode, Inverter | g , Ty
Maximum Rated Values /| I KIFIRS#]
Repetitive peak reverse
voltage Tv=25°C VRRM 1200 \%
oJEEREIEEBE
Continuous DC Forward
Current IF nom 75 A
O] ELRIE [ R EIR
Repetitive Peak Forward
Current IFRM=2XIF nom IFRM 150 A
T EEIFEIEERR
Characteristic Values / T£gES#] min. typ. max.
IF=75A, Vee=0V Tv=25°C 186 | 2.60
1 . .
E_srr%"{;rivo'fge F=75A, Voe=0V Ty=125C | Ve 2.03 v
BASE R [F=75A, Voe=0V T,=175°C 2.04
Peak Reverse Recovery | IF=75A, VrR=600V Ty=25°C 60
Current -die/dt=1100A/us(Ty=175°C), Tv=125°C IrRM 70 A
REREIEESRR Vee=-15V Ty=175°C 75
IF=75A, Vr=600V Tv=25°C 3.30
;‘ﬁ;{g@fﬁarge diF/dt=1100A/us(Ty=175C), Tv=125°C | Q= 6.50 uc
Vee=-15V Ty=175°C 8.20
Reverse Recovery IF=75A, VrR=600V Tvy=25C 1.20
Energy -dir/dt=1100A/us(T\j=175°C), Ty=125°C Erec 2.90 mJ
I ) R 2 HRAE Vee=-15V Ty=175C 3.90
Thermal Resistance,
Junction to Case Per Diode /& Diode Rthic 0.487 KW
45-57EIAE
Temperature under
switching conditions?) Tvjop -40 175 °C
THRE
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Diode, Rectifier | —{RhE , Bilizly
Maximum Rated Values | e KiTFREE]

Repetitive peak reverse
voltage

EREREEESLE

Ty =25°C

VRRM 1800 V

Maximum RMS Forward
Current Per Chip
BRRRAXERBRERE

IFRMSM 75 A

Surge Forward Current

EERIBHE IR

tp=10ms, sin 180°,

ij =25°C

lesm 600 A

12t Value

1t &

tp=10ms, sin 180°,

Ty =25°C

12t 1800 A’s

Characteristic Values / TEgES%]

min. typ. max.

Forward Voltage
IEEBASERE

IF=75A ,
IF=75A ,

ij=25°C
Ty=150°C

1.25
1.20

Reverse Current

[ [a) iR R

VrRrRM=1800V,

T\=25°C

Irm 200 uA

Thermal Resistance,
Junction to Case
-7 A

Rthic 0.413 KW

Temperature under switching
conditions?)

IERE

ij op -40 1 75 °C

IGBT, Brake-Choppe / IGBT , #lI&]-riEss
Maximum Rated Values | & X#rFRSE

Collector-emitter Voltage

SHER-ZHRBEE

Ty=25C

Vces 1200 Vv

Continuous DC collector
current

SHERESERER

IC nom 75 A

Tc=100"C, Tyjmax=175°C

Repetitive Peak collector
current

KERTEREEBRR

IcRM=2X1C nom

Icrm 150 A

Gate-emitter peak voltage

[ IR-R S RIEEE

Vaes +20 v

Characteristic Values / 14gES#

min. typ. max.

Collector-emitter saturation

Ic=75A, Vee=15V T\j=25°C 145 | 1.80
Voltage" Ic=75A, Vee=15V T=125°C | Vcesat 1.65 \Y
FEBIR-ZSIRIBHFERE Ic=75A, Vee=15V Ty=175°C 1.72
Gate Threshold Voltage _ _ —oEo
AR B R Vce= VaE, lc=1.5mA, Tvj=25°C VGEth 5.0 6.0 7.0 \Y

Gate Charge

Vee =-8V/15V, Vce=600V T,=25°C

Qe 0.67 uC

[ IR EBTT

Internal Gate Resistor ko _

V\]%ﬂ *&EE,BH Tv1—25 C Raint 1.65 Q
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Input Capacitance _
MABR Cies 16.5 nF
Vce = 25V,Vee= 0V
Reverse Transfer f=100KHz
Capacitance Cres 0.05 nF
RIEEHES
Collector-emitter Cutoff
Current Vce=1200V, Vee=0V, Tv=25°C Ices 200 uA
EBRR-RFRAMIRE R
Gate-emitter Leakage
Current Vce=0V, Vee=20V, Tvj=25°C lces 200 nA
)R- R S ARIFER R
Turn-on Delay Time, Ic=75A, Vce=600V Tv=25°C 80
Inductive Load Vee=£ 15V Tj=125°C tdon 85 ns
FHBIER A E], R Reon=5.0Q Ty=175°C 85
) ) ) Ic=75A, Vce=600V Tv=25°C 30
i;‘;ﬁyge' gj;gg Load  f\/ =+ 15v T,=125°C tr 40 ns
e Rcon=5.0Q Ty=175°C 40
Turn-off De|ay Time, |C=75A, Vce=600V ij=25°C 220
Inductive Load Vee=£ 15V Tv=125°C taofr 270 ns
KUTIER AT [E], AR Reof=5.0Q Ty=175°C 280
Ic=75A, Vce=600V Tv=25°C
Fall Time, Inductive Load ¢ — °F VJ_ . 125
TRER . RM R Vee=+ 15V Ty=125°C t 190 ns
’ - Reof=5.0Q Ty=175°C 220
T | Ic=75A, Vce=600V, Tv=25°C
urn-on energy loss per Vee=+ 15V T=125°C 4.85
pulse ) Eon 6.55 mJ
ﬁﬁ?ﬁ*ﬁ Reon=5.0Q, di/dt = ij=175°C 7.70
1400 A/ys (Tvj=175 °C)
T f | Ic=75A, Vce=600V, Tv=25°C
U IREE Reo=5.0Q, dv/dt = Ty=175°C | 7.90
6300 V/us (Tvj=175°C)
SC Data Vee=gooy, | o= 8us, Ty=150"C | 340 A
=] = _ sc
S B Vee =218V | ¢ < 7us, Ty=175C 320
Thermal Resistance,
Junction to Case Per IGBT/& 4 IGBT Rthic 0.297 K/W
4E-FAE
Temperature under
switching conditions?) Tvjop -40 175 °C
THRE
Diode, Brake-Chopper /—{RE , HIaD-Hhikzs
. = —_—
Maximum Rated Values /| e AXIRIREE]
Repetitive peak reverse
voltage Tvj=25°C VRRM 1200 V
EE REIEESRE
Continuous DC Forward
Current IF wom 75 A
ESIERERER
Repetitive Peak Forward
Current IFRM=2XIF nom IFRM 150 A
o] ERFEIEERR
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Characteristic Values / T£gES#] min. typ. max.
IF=75A, Vee=0V Tvj=25°C 186 | 2.60
1) . .
E_;’rr%“{arivo';age IF=75A, Vee=0V T=125C | Ve 2.03 v
B IF=75A, Vee=0V Ty=175°C 2.04
Peak Reverse Recovery IF=75A, Vr=600V Ty=25°C 60
Current -dir/dt=1100A/us(Tv=175°C), Tvj=125°C IrRM 70 A
REREIEESRR Vee=-15V T=175°C 75
IF=75A, VR=600V Ty=25°C 3.30
Eﬁ%‘?&%";@arge -dir/dt=1100A/us(Ty=175°C), Tu=125°C Qr 6.50 uC
Vee=-15V Ty=175°C 8.20
- - = IF=75A, VR=600V T,=25°C 1.20
&er‘é‘?[;;%ﬁ;%"very NCTY | _dir/dt=1100A/us(Ty=175°C), Ty=125°C | Erec 2.90 mJ
. Vee=-15V Ty=175°C 3.90
Thermal Resistance,
Junction to Case Per Diode /& Diode Rthic 0.487 K/W
4E-FHE
Temperature under
switching conditions?) Tvjop -40 175 °C
THERE
NTC-Thermistor/ NTC-#:S{E8}H
Characteristic Values / T£gES#{ min. typ. max.
Rated Resistance
ha TnTc=25° K
FEFREL PR NTC C R2s 5 Q
Deviation of R100 N _
R100 57518 Tntc=100°C,R100=465Q AR/R -7.3 7.3 %
Power Dissipation .
TR Tntc=25°C P25 10 mwW
R2=R25 exp[B2s/50(1/T2-1/(298.15K))] Ba2s/50 3380
g-?éalue R2=Ros exp[Basiso(1/T2-1/(298.15K))] | Basseo 3470 K
R2=Ra25 exp[Bas/100(1/T2-1/(298.15K))] Bas/100 3520
B -
Module / &R
Isolation Test Voltage _ .
Material of Module
Baseplate Cu
R ERATEL
Internal Isolation BEAR4%% (class 1, IEC 61140) AlO
RER L5 Basic insulation (class1,IEC 61140 z-3
Creepage Distance i F-BU# A terminal to heatsink 10.0
esEEE i F-i%F terminal to terminal ' mm
Clearance im -8t terminal to heatsink -
BSE R - terminal to terminal ' mm
Comparative Tracking
Index CTI >200
TEXTIRE R
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min. typ. max.
*S;;);%glggnce Module Lece 34 AH
%‘i;‘é'fﬁgueg‘gﬂresma”ce Te =25°C,45/MFF 3 per switch Ranscc 5.6 mQ
%‘i;‘é'fﬁgueg‘gﬂresma”ce Te =25°C,45/MFF 3 per switch Roc-ee 5.3 mQ
%%?EETemperature Tug 40 125 | <c
%ﬁi‘%gﬁgmg torque M5 M 40 6.0 | Nm
gfiight G 180 9

3 : 1) Terminal impedance is not included.

TasRFEdR.

2 ) Tvjop > 150 °C is only allowed for operation at overload conditions

Tvj op > 150 °C R AVEIRFH TIET,
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B d 45 IGBT, 2 5 (LAY E)
Output characteristic IGBT Inverter (typical)

Ic = f(Vce),
Vee = 15V
150 ‘
I T A
1354 TEEC Ll
-- Tvi=‘|25°C§ ‘ / ! !
(204 TEATBC o T

105 1

90 1

= 754

60 -

45+

EHs M IGBT, Wit sg (#E1E)

Transfer characteristic IGBT, Inverter (typical)
Ic =f (VaE),

Vce =20V

M IGBT, W s8(BABE)
Output characteristic IGBT Inverter (typical)
Ic = f(Vce),

Ty=175°C
150 —
=== V=V
157 Ly ey
_””—-—VGE=13V
120 ALY
10547 = VeV
90 -
< 754
© .
60
454
304
R
0 I T T T T T T T

FFRIRFE IGBT ¥ =8 (FAENE)
switching losses IGBT , Inverter (typical)
Eon = f(Ic),Eotr = f(Ic), Vee = £15V

Reon = 5.0Q,Reoff = 5.0Q,Vce = 600V

25

,T =125°C]
o1y~ 125°C : : : : L
on'Tw LCA I S
il O T

204|.

I'I'II'I'II'I'II'I'I
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FFRIRFE IGBT, k=% (SE1E)
Switching losses IGBT, Inverter (typical)
Vee= £15V,lc = 75A,Vce = 600V

30

—E,T,7125C
- - EgT,7125°C
- T,F175°C

—— B TF175C
L

254

5 10 15 20 25 30 35 40 45 50
Re(Q)

RiRZze TEKX IGBT, i & 88(RBSOA)

Reverse bias safe operating area IGBT, Inverter
(RBSOA) Ic = f(Vce),

Vee = £15V,Rcoft = 5.0Q,Tyj= 175°C

1

— I, Modul : : : .
254 L[ e .
T llhp

——1
0 200 400 600 800
VeelV)

i .
1000 1200 1400

BN A IGBT ¥ %88
transient thermal impedance IGBT , Inverter
Zinsc = f(t)

1

it 1 2 3 4
R[K/W]: 0.00179 0.01217 0.07336  0.20987
i

T[sl: 0.0003 0.0052 0.011 0.058

0.01 ey

0.001 0.01 0.1 1 10
t(s)
EERESMEZRE TR (HEME)

forward characteristic of Diode, Inverter (typical)
IF=f(VF)

150

1354 —T,725C
- - T,A125°C
1204

105
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MHREE 451, IGBT, 258 (#R)

Gate charge characteristic, IGBT, Inverter (typical)
Vee = f(Qg)

lc =75A, Tvj=25°C

15 . . .
E———

B R e E———————
=
=
[ E e e L B R RS EERTEPEER SPPPRPRRN
B
'10 T T T T | | |
00 01 02 03 04 05 06 07 08

Qg(uC)

TRRBFE ZIRE E L (H2E)

Switching losses Diode, Inverter (typical)

Erec = f(IF)
Reon = 5.0Q,Vce = 600V
6 . . . .
—E, T,7125°C)
rechvj

|- ETAt7EC

T T T T T
75 9 105 120 135 150
(A)

A, IGBT, Eias (H#2)

Capacity characteristic, IGBT, Inverter (typical)
C =f(VCE)

f=100kHz, Vece =0V, Tvj=25"°C

0001 : : :

0 % 50 75 100
VeelV)

TFRIFE ZRE E R (HEE)

switching losses Diode, Inverter (typical)

Erec= f(RG )
Ir=75AVce = 600V
6 . . .
—E,, T,=125C
77777 - = EgoT,=175C

-10 -
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B SHMBE —IRE SRR

transient thermal impedance Diode , Inverter
Zinic = f(t)

1 —

=
X7
S0t
N

A 1 2 3 4
ceerrwl R[K/WE 000367 002496 0.13223 032562
i
T(sh 000034 00026 0012 005

0.01
0.001 001 0.4
(

B4 IGBT, Blah-4ikae ($22UE)
Output characteristic IGBT, Brake-Chopper (typical)
lc=f(Vce)
Ve =15V
150

135 1

120 1

105

FrRERE ZRE R (SEE)

forward characteristic of Diode Rectifier (typical)

IF =f(Ve)
150 ‘ ‘ ‘
54 [—T,25C
I G e
105 | | |

90

ErmERE —RE, Siah-frikss (85E)
forward characteristic of Diode, Brake-Chopper

(typical)
le=f(Ve)

1354 —T,725C
- - T,A25°C
120911 =t75°C

00 05 10 15 20 25 30 35 40

-11 -
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TURERBH GBI BERE (HEE) BESHBEIL —IRE B
NTC-Thermistor-temperature characteristic (typical) transient thermal impedance Diode, Rectifier
R =f(Tntc) Zinc = f(t)
100 o o L St S
0Nt bbbl
S =
= X 01+
oo =
N
044Ny |
i 1 2 3 4
| R‘[K/W]: 0.00284  0.01932 0.10524 0.28449
| T‘[s]: 0.00034  0.0028 0.012 0.055
0.01 ————1 001 it
0 25 50 75 100 125 150 175 0.001 0.01 1
Tyre(C) t(s)
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Internal Circuit:

228,29 25,260
5 X & & 7d 109 1hd et
012 +—034 0556 27 8.9 1,12 315 (]
1 16
iy i} iy 22J)< 2'|cJ 19&1 184

03031 23240 : ! 20

Package Dimension
Dimensions in Millimeters

o
S N
3 $3.040.1 1
i $2.140. 1 23
) o~
e | “J E:
g ~ BB
M @g
5.5, =
F
o~
ko ok ok koko oskoskok k sk %k
* 5 g S I Sy -
g 9 gg P I s glel g
] 1 |
‘ 20.95 25]
uﬁ]:}uﬁ]uﬁ]:}:}muﬁ]:}mmuﬁ]uﬁ]:}:}:}:}mw—e—‘
@ 27 26 25 24 23 22 21 20 1918 %k
‘ 11.43
98 L ;IT ek
° i HID 7.62 %
o ) I 16"
“f
293 QT ] o
|7 - 20 | g T.62 %
° T 42 11. 43
PNk ‘ A0S 15.24 %
uh&zl&é:}d%&%:}délﬁ]&:}!@& 20.95
S8 I|e 5|8 9s|D I|i8R —
2l clel glsl oglgl FElzl dlels £
(=]
koskk oskek osksk oskkok sk ok sk %k
9340.3
107.940.5
sk =all dimensions with tolerance of | &~ | 0.5
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