@ RedPower RG75P12N2M7R

N2 package: 1200V 75A IGBT PIM
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Equivalent Circuit Schematic
Features: P AR
® 1200V 75AVCEsay = 1.45V @25°C ® 1200V 75A,VCEay = 1.45V@25°C
® Trench/FS Technology ® LFEMIAZ LA
® Low Losses ® fILHFE
® High RBSOA capability ® = RBSOA fit
® Low reverse-recovery losses o (T I I
, PAS
Typical Applications: BT R -
® Motor Drives o il
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RG75P12N2M7R
IGBT, Inverter / IGBT , &40
Maximum Rated Values / & KFRFREL
Collector-emitter Voltage S
£ 64T SR B R Tvj=25C Vces 1200 Vv
Continuous DC collector Ic nom 75 A
current
EHRIRELERER Tc=100C, Tuimax=175°C Ic 95 A
Repetitive Peak collector
current IcRM=2XC nom Icrm 150 A
SRR ESEBDR
Gate-emitter peak voltage
N . +20
VR RIS E B Vees v
Characteristic Values / TEgESE] min. typ. max.
Collector-emitter saturation | Ic=75A, Vee=15V Ty=25°C 145 | g
Voltage Ic=75A, Vge=15V Tv=125°C VcEsat 1.65 \Y
SRR FRIBMERE Ic=75A, Vce=15V Ty=175°C 1.75
Gate Threshold Voltage
N N Vce= VGE, Ic=6mA, Tvj=25° . . .
IIAR A ce= Ve, lc vj C VGEth 55 6.0 6.5 \
Gate Charge
N e Vee =-15V/15V Tvi=25° .
ljjt&EE,ﬁl' GE vj C QG 0.91 uC
Internal Gate Resistor oo _
S AR FE Tvj=25°C Raint 1.25 Q
Input Capacitance
iﬁpj\Eﬁ,gp Cies 16.5 nF
Vce = 25V,Vee = OV
Reverse Transfer f= 1MHz
Capacitance Cres 0.052 nF
RIEEHES
Collector-emitter Cutoff
Current Vce=1200V, Vee=0V, Tvi=25°C Ices 200 uA
FEBIR-K SR XBTRE R
Gate-emitter Leakage
Current Vce=0V, Vee=+20V, Tvj=25°C lces +200 nA
)R- R ARIRER R
Turn-on Delay Time, Ic=75A, Vce=600V Tv=25°C 65
Inductive Load Vee=15V/-8V Tv=125°C tdon 65 ns
FHREIRAE], BMHE Reon=5.0Q Ty=175°C 70
i ) ) Ic=75A, Vce=600V Tvj=25°C 30
iiﬁ?ge' gﬁ;;“g Load I\, =15v/-8v Ti=125C | 35 ns
e Rcon=5.0Q Ti=175°C 40
Turn-off Delay Time, Ic=75A, Vce=600V Tvi=25°C 240
Inductive Load Vee=15V/-8V Tv=125°C tdoff 280 ns
KETIER A (8], Rk TR Reof=5.0Q Ty=175°C 290
Ic=75A, Vce=600V Tvj=25°C
Fall Time, Inductive Load ¢ i °F V{_ . 140
TRERE. R Vee=15V/-8V Tv=125°C tr 200 ns
' b Rcof=5.0Q Tv=175°C 220
T | Ic=75A, Vce=600V, Tvj=25°C 4.10
pﬂlr:e'on energy 1oss per Vee=15V/-8V T125C | o 5.60 mJ
TP R Rcon=5.0Q, di/dt = Ty=175°C " 6.80
1600 Alps (Tvj=175 °C)
Ic=75A, Vce=600V, Ty=25°C 5.50
;ﬂ{:‘:’ﬁ energy loss per Vee=15V/-8V T125C [ 7.50 mJ
SEUTIREE Reof=5.0Q, dv/dt = Ty=175°C ? 8.50
7100 V/us (Tvj=175°C)

Datasheet B20102000148 _Rev.1 2024-1-24



@ RedPower

RG75P12N2M7R
SC Data Vce =800V, Vee =15V/-8V, ‘ 8
IgBETH B Ty =25°C pse us
Thermal Resistance,
Junction to Case Per IGBT/E4™ IGBT Rthac 0.297 K/W
4E-FABE
Temperature under
switching conditions Tyjop -40 175 °C
TERE
T Ty op (XAFEEE TR TR AT 150°C.
: —apy e
Diode, Inverter /| Z{RE , WTEEHD
. = —
Maximum Rated Values / R AIRRSEL
Repetitive peak reverse
voltage T,=25C VRRM 1200 V
o EE REIEESBE
Continuous DC Forward
Current IF nom 75 A
T ESLIE A BEORER
Repetitive Peak Forward
Current IFRM=2XIF nom IFRM 150 A
o] ERFEIEERR
Characteristic Values / 1£gES# min. typ. max.
IF=75A, Vee=0V Tv=25°C 1.95
f—f%gi\é’égge IF=75A, Vce=0V Ty=125C | Ve 200 | 289 | v
“ IF=75A, Vee=0V Ty=175°C 1.95
Peak Reverse Recovery | IF=75A, Vr=600V Tvj=25°C 50
Current -dir/dt=950A/us(T\j=175°C), T\=125°C IrM 55 A
REWREIEESR Vee=-8V Tyi=175°C 60
IF=75A, VrR=600V Ty=25°C 2.00
;ergj‘?l%%yé%arge -dir/dt=950A/us(T\=175°C), Tv=125C | Qs 4.90 uc
Vee=-8V Ty=175°C 7.00
Reverse Recovery IF=75A, Vr=600V Ty=25°C 0.95
Energy -dir/dt=950A/us(Tvj=175°C), T\=125°C Erec 2.35 mJ
R RS RFE Vee=-8V Ty=175°C 3.65
Thermal Resistance,
Junction to Case Per Diode /& Diode Rinhac 0.487 K/W
4E-FABA
Temperature under
switching conditions Tvjop -40 175 °C
TERE
T Ty op (XAFEEE TR TR AT 150°C.
. . — M e
Diode, Rectifier / Z{RE , BiRkafH
Maximum Rated Values / R KIFIRSE]L
Repetitive peak reverse
voltage Tvj =25°C VRRM 1800 V
o EE REEESBE
Maximum RMS Forward
Current Per Chip IFRMSM 75 A
BEARAERBRGHE
Surge Forward Current _ . R o
RS tp,=10ms, sin180°,  T,; =25°C IFsm 600 A
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RG75P12N2M7R
2.
:2: }g’"”e | tp=10ms, sin 180°, Ty =25°C 12t 1800 A’s
Characteristic Values / 1&gES# min. typ. max.
IF=75A , ij:25°C 1.10
;&%’gﬂs\ggge IF=75A | Ty=125°C Vr 1.15 Vv
"~ [F=75A , T\i=150°C 1.20
Reverse Current
- N VrrM=1800V, Tvj=25°
R R RRM vj C IrRM 200 uA
Thermal Resistance,
Junction to Case Rthac 0.413 KIW
ZE-F AR
Temperature under switching
conditions Tvjop -40 175 °C
TERE
i Ty op (XA H DR MEfTERRAILAKTF 150°C.
- N
IGBT, Brake-Choppe / IGBT , §lI&-riBigs
Maximum Rated Values / B KRS
Collector-emitter Voltage S
%%T&-Zi%‘fﬂi@ﬁ TVJ—25 C VCES 1200 \/
Continuous DC collector Ic nom 75 A
current
SHERESERER Tc=100C, Tyjmax=175°C Ic 95 A
Repetitive Peak collector
current IcRM=2X1C nom Icrm 150 A
SRR ETIEESRR
Gate-emitter peak voltage
N . +20
TR R SRS A R Vees * v
Characteristic Values / 1&gES# min. typ. max.
Collector-emitter saturation | lIc=75A, Vee=15V Tvi=25°C 145 | 4
Voltage Ic=75A, Vce=15V Tv=125°C VcEsat 1.65 \V
SR AR- R SRR EFE Ic=75A, Vee=15V Ty=175°C 1.75
Gate Threshold Voltage
N N Vce= VGE, lc=3mA Tvj=25°
V4B R CE= VGE, Ic=amA, vj C VGEth 55 6.0 6.5 \
Gate Charge
N e Vce =-15V/15V Tvj=25° .
I—H&EEAH GE Vj C QG 0.91 uC
Internal Gate Resistor —oro _
o AR FE Tvj=25°C Raint 1.25 Q
Input Capacitance
iﬁp}\%%:“p Cies 16.5 nF
Vce = 25V,Vce = OV
Reverse Transfer f=1MHz
Capacitance Cres 0.052 nF
RERRBES
Collector-emitter Cutoff
Current Vce=1200V, Vee=0V, Tv=25°C Ices 200 uA
S BAR- R IR AWTRE R
Gate-emitter Leakage
Current Vce=0V, Vee=120V, Tvj=25°C lces +200 nA
IR-E SRR R
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RG75P12N2M7R
Turn-on Delay Time, Ic=75A, Vce=600V Tv=25°C 65
Inductive Load Vee=15V/-8V Tvw=125°C tdon 65 ns
FHREIRAE], BMiE Raeon=5.0Q Ty=175°C 70
o _ Ic=75A, Vce=600V T\=25°C 30
i;ﬁ%‘ge' J;‘f;;"g Load I\ c=15v/-8v Ti=125¢C |t 35 ns
e Reon=5.0Q Ty=175°C 40
Turn-off Delay Time, Ic=75A, Vce=600V Tv=25°C 240
Inductive Load Vee=15V/-8V Tv=125°C tdoff 280 ns
RETFER B8], kMR Reof=5.0Q Ty=175°C 290
. . Ic=75A, Vce=600V Tvj=25°C 140
?‘é'é%”g 'r,;g,‘ljlf%"%"oad Vee=15V/-8V Ti=125C | 200 ns
e Rcof=5.0Q Ti=175°C 220
N | Ic=75A, Vce=600V, Ty=25°C 4.10
pﬂlr;;o” energy loss per Vee=15V/-8V TF125C | o 5.60 .
RIS Reon=5.0Q, di/dt = Ty=175°C o 6.80
1600 Alps (Tvj=175 °C)
Ic=75A, Vce=600V, Tv=25°C 5.50
;ﬂlr:;’ﬁ energy loss per Vee=15V/-8V Ty=125C [ 7.50 ]
R Reof=5.0Q, dv/dt = Ty=175°C ° 8.50
7100 V/ps (Tvj=175°C)
SC Data Vce =800V, Vee =15V/-8V, ‘ 8
iGRTi T, =25°C pse us
Thermal Resistance,
Junction to Case Per IGBT/E4 IGBT Rthac 0.297 K/W
4E-F R
Temperature under
switching conditions Tvjop -40 175 °C
TERE
T Ty op (XAFEEE TR TR LAAT 150°C.
; —_—r st = N ]
Diode, Brake-Chopper /IZtRE , §I&-3ilzE
. = —_
Maximum Rated Values / B KVFIRESE]
Repetitive peak reverse
voltage T,=25C VRRM 1200 V
TEEREEEEE
Continuous DC Forward
Current IF nom 75 A
B[ ELIE R ERER
Repetitive Peak Forward
Current IFRM=2 X IF nom IFRM 150 A
T ER IERIEESRR
Characteristic Values / 1£gES# min. typ. max.
IF=75A, Vee=0V Tyj=25°C 1.95
E_f%‘gi\ggt%age IF=75A, Vce=0V Ti=125C | Ve 200 |20 v
~ IF=75A, Vee=0V Ty=175°C 1.95
Peak Reverse Recovery IF=75A, VrR=600V Ty=25°C 50
Current -dir/dt=950A/us(T\j=175°C) T\=125°C IrRM 55 A
REREIEESR Vee=-8V Ty=175°C 60
IF=75A, Vr=600V Ty=25°C 2.00
ger;j%}egry;%arge dir/dt=950A/US(Ty=175C)  Tv=1257C | O 4.90 uc
Vee=-8V Ty=175°C 7.00
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RG75P12N2M7R
IF=75A, V=600V Ty=25°C 0.95
ge%j;%?%‘%overy ENer9Y | ie/dt=950AIus(Ty=175C) Ty=125C | Erec 2.35 mJ
~ Vee=-8V Ty=175°C 3.65
Thermal Resistance,
Junction to Case Per Diode /&4 Diode Rthac 0.487 KIW
45-F AR
Temperature under
switching conditions Tvjop -40 175 °C
TERE
i Ty op (XA H DR M TR AILAKTF 150°C.
NTC-Thermistor/ NTC-#&E{E8fH
Characteristic Values / TEgESE] min. typ. max.
Rated Resistance
_ TnTc=25° K
AERRE R NTC C R2s 5 Q
Deviation of R100 N
R100 {53514 Tntc=100°C,R100=465Q AR/R -7.3 7.3 %
Power Dissipation
TnTc=25°
RS NTC C P2s 10 mw
g?g"“e R2=Ras exp[Basiso(1/T2-1/(298.15K))] | Basiso 3380 K
B-Value
B1& R2=R2s5 exp[Ba2s/s0(1/T2-1/(298.15K))] B2s/s0 3470 K
B -
Module / &R
Isolation Test Voltage _ .
4 25135 B RMS, f=50Hz, t=1min VisoL 3.0 KV
Material of Module
Baseplate Cu
R ERATEL
Internal Isolation HAY44% (class 1, IEC 61140) ALO
RERLE 25 Basic insulation (class1,IEC 61140 23
Creepage Distance im -8 terminal to heatsink 100 o
e #F-#F terminal to terminal :
Clearance imF-ERE terminal to heatsink 5
BSE R - F-#F terminal to terminal : mm
Comparative Tracking
Index CTI >200
AN R ERIEEH
min. typ. max.
Stray Inductance Module
K At e Lsce 35 nH
Module lead resistance .
" Tc =25°C, & FF3< per switch + . mQ
A543 | B e pE c BN FXp Raa+cc 5.6
Module lead resistance .
" Tc =25°C, &/ FF3€ per switch " . m
Ktk | Be R c gIMHXpP Rce+ee 5.3 Q
Storage Temperature o
FRE Tstg -40 125 | “C
Modul Mounting torque
Kb s 5E M5 M 3.0 6.0 Nm
Weight
=8 G 180 g
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A4S M IGBT, Y 2E 82 (B BU{E)
Output characteristic IGBT Inverter (typical)
Ic = f(Vce),
Vee= 15V

150

135 .. T,725°C |
- - T
1204 I TVJ:“SOC

105 4

PRI IGBT, ¥R (BAYE)
Transfer characteristic IGBT, Inverter (typical)
Ic =f (VGE),
Vce = 20V

150

—T,725°C
- - T,AL25C
T ELTEC

1254

00

Ic(A)
<

S S TS S 4

0 SR SR NN /74 SN S S

M IGBT, 1 2r 88 (S BV(E)
Output characteristic IGBT Inverter (typical)
lc = f(Vce),
Tvi=175°C

150

=
e VgLV
K
A
- = VegEtv]
V=19V

1354

1204

1054

FERIE IGBT i 3ae (HEME)
switching losses IGBT , Inverter (typical)
Eon = f(|C),Eoff= f(|C), Vee = 15V/-8V,
Rcon = 5.0Q,Rcoff = 5.0Q,Vce = 600V
20

—Eq1,7125°C : : : : s
T EoﬁvT\/J:]'ZSOC "
feesE TAITSC) b

on v

—— E T, 7175

154

T T T T T
0 15 30 45 60 75 90 105 120 13 150
Ie(A)
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FERAREE IGBT, s (HEE)
Switching losses IGBT, Inverter (typical)
Vge = 15V/-8V,lc = 75A,Vce = 600V

3% —
—EonT,7125°C| 1 : : :
80 - = -EoffTym125ec]
----EonTsL75°C) 0 b L
%54 = Eoff T,7175°C

Rim&k® TEKX IGBT,# £ :(RBSOA)

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

Vee = 15V/-8V,Rcoft = 5.0Q,Tyj= 175°C

BRSPS IGBT, ¥ & as

transient thermal impedance IGBT , Inverter
Zinic = f(t)
1 —

Zihac(KIW)

i 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

0.0+
0001 001 01 1 10
t(s)

EfRERERE P xa (HBEE)
forward characteristic of Diode, Inverter (typical)
IF=f(VF)

150
150 1351 |—T725°C |-
- - T,A25°C
: : : 3 3 12044 - - 1,2175C
L ——
: : : : : ‘ 105 A P R 47 BREE SR
00y
$ ' ' ' . . I ~
0 : < :
= R | i |
L R N R & - :
o o s SR NSRS O /4 N W —
—,Modul
254 R SO SO OSSO SO
~ = 1,Chip g0 SN S SO S
0T O+
0 200 400 600 800 1000 1200 1400 00 05 10 15 20 25 30 35 40
VeelV) VelV)
-8-
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FERIFFE “RE ELas (HEE)
Switching losses Diode, Inverter (typical)
Erec = f(|F)

Rcon = 5.0Q,VCE =600V

6

—E,,T,7125°C]
k- EgTA150°C]

rect ' vj

— T T T 1
0 15 30 45 60 75 90 105 120 135 150
)

BASHMBEIR RS P TS
transient thermal impedance Diode , Inverter
Zinac = f(t)

1

2o

Zinic(KIW)
o
e
1

TR —RE ML (S5E)
switching losses Diode, Inverter (typical)

Erec= f(RG )
IF=75A,Vce = 600V
6 . . .
— E, T,7125C
5| [~ EwTF7sC

5 10 15 20 25 30 3% 40 45 50

FapERE ZRE ERes (BEE)

forward characteristic of Diode Rectifier (typical)

Ir =f(VE)

150 ‘ ‘ ‘

154 [—T,225°C

ol |- -TF80C
105 ‘ ‘ |

i 1 2 3 PR H e Y S
R‘[K/W]: 0.00367 0.02496 0.13223 0.32562
T‘[s]: 0.00034 0.0026 0.012 0.05
0,01 T
0001 001 01 1 10
t(s)
-9-
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45 IGBT, HIE-4TiK S (SamufE) EERERE RS, SIE-4TME (a1
Output characteristic IGBT, Brake-Chopper (typical) forward characteristic of Diode, Brake-Chopper
lc =f(Vce) (typical)
Vee =15V IF=f(VF)
150 - - - - - ‘ - - 150 - —
. . . . . ol : : : : : : '/
1354 BT | 135§+ =T Lo fu L
- - TF125°C - - TFl5C : : : s
1204+ . -TVJ§175°C§ 1204 o1 SR i
11 R T A S S S S S A
< % | 3
L 5 3 3
0 r T T T T T , I 0 T T T T T T T
00 05 10 15 20 25 30 35 40 45 00 05 10 15 20 25 30 35 40
VeelV) Ve(v)
TUREREHGHME BERSY (BEE) BESHBEIL —IRE R
NTC-Thermistor-temperature characteristic (typical) transient thermal impedance Diode, Rectifier
R=f(T) Znac = f(t)

1 : : : : : : : 1

i: 1 2 3 4
R[K/W]: 0.00284 0.01932  0.10524 0.28449
77777777777777 T[sl: 0.00034  0.0028 0.012 0.055

0 1 1 1 1 1 1 ] 0.01 e
0 20 40 60 80 100 120 140 160 0.001 0.01
TNTC(OC)
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Internal Circuit:

028,29 25,260
E & & i 74 10d 1d e 4
012 $—03.4L 056 027 8,9 11,12 1315 /]
1 16
£ & A EZJK 21d 19 18 d

030,31 23,2l - - 420

Package Dimension
Dimensions in Millimeters
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20.95 2]
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27 2625 2423 222120 1918 k
Q ‘ T | 1143 %
28 1 17,
- =) 7.62 %k
w0 929 \ 16°
o N,
99 1 |[(OMH+————— —— u o
g 8 =
4 | 1 7.62 %
° ‘ 1 11.43
) 31 \ 13 15.24
tRoddoddodbbdoBE 20.95 *
S|y 2le slgl 9= 2lEe ~
J] o dle glsl glwl FlE glele 3
k kck o okk ksk o sksk ok ko ko *
93H0.3
107.940.5

sk =all dimensions with tolerance of | <> | 0.5
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