@ RedPower RG75P12N3M7RY

N3 package: 1200V 75A IGBT PIM

module
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Equivalent Circuit Schematic
Features: 7 i R
® 1200V 75A,Vce@ay = 1.45V @25°C ® 1200V 75A,Vcesay = 1.45V@25°C
® MPT Gate Technology ® AREM R LR
® Low Losses o fIRAFE
® High RBSOA capability ® 5 RBSOA fi&
® |ow reverse-recovery losses o (LS [tk It
IR PAS
Typical Applications: HLF 7«
® Motor Drives o il

® Servo Drives

® fAllRIx)
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IGBT, Inverter / IGBT , 353 Zf 49
Maximum Rated Values | & KXFRFREL
Collector-emitter Voltage oge
S Ap- 4 SRR Ty=25C Vces 1200 \Y
Continuous DC collector Ic nom 75 A
current
EHRRELERER Tc=100°C, Tyjmax=175°C lc 95 A
Repetitive Peak collector
current ICRM=2XC nom lcrRm 150 A
SRRV ESIEBEDR
Gate-emitter peak voltage
N . +20
1% AR S R Vees v
Characteristic Values / TEgES%] min. typ. max.
Collector-emitter saturation Ic=75A, Vgee=15V Tvj=25°C 1.45 1.80
Voltage" Ic=75A, Vee=15V Ty=125°C VCEsat 1.65 \Y,
FEBIR-ZSIRIBHFEPE Ic=75A, Vee=15V Ty=175°C 1.72
Gate Threshold Voltage _ _ oo
A R Vce= VGE, lc=1.5mA, Tvj=25°C VGEth 5.0 6.0 7.0 \%
Gate Charge _ _ o ope
AR e 7 Vee =-8V/15V, Vce=600V T\=25°C Qe 0.67 uC
Internal Gate Resistor —oro .
V\]%ﬂ *&EE,BH Tv1—25 C RGmt 1.65 Q
Input Capacitance _
iﬁj/\Eﬁ-’fé“ Cies 16.5 nF
Vce = 25V,Vee = OV
Reverse Transfer f= 100KHz
Capacitance Cres 0.05 nF
RIEEHEE
Collector-emitter Cutoff
Current Vce=1200V, Vee=0V, Tv=25°C Ices 200 uA
EBRR-RFRAMIRER
Gate-emitter Leakage
Current Vce=0V, Vee=20V, Tvj=25°C lces 200 nA
AR R S ARIFER R
Turn-on Delay Time, Ic=75A, Vce=600V Tv=25°C 90
Inductive Load Vee=£ 15V Tj=125°C tdon 100 ns
FHBIERATE], R Reon=6.0Q Ty=175°C 100
) . ) Ic=75A, Vce=600V Tv=25°C 35
i;‘;ﬁyge' gj;gg Load 1 Vee=+15v Ty=125C | t 50 ns
e Rcon=6.0Q Ty=175°C 50
Turn-off Delay Time, Ic=75A, Vce=600V Ty=25°C 235
Inductive Load Vee=£ 15V Tv=125°C taofr 300 ns
KUTTIRRS[E), M2 Reof=5.0Q Ty=175°C 300
i . Ic=75A, Vce=600V Tvj=25°C 115
fraé'%g]’;je 'g@gmad Voe=£ 15V T=125¢C |t 175 ns
e Reof=5.0Q Ty=175°C 230
T | Ic=75A, Vce=600V, Tvj=25°C 5.30
pﬂlr:éon energy foss per Vee=£ 15V T=125C | o 7.50 mJ
RIS Reon=6.0Q, di/dt = Ty=175°C o 8.50
1200 Alus (Tvj=175 °C)
Ic=75A, Vce=600V, Ty=25°C 5.00
Turn-off energy loss per — AoEe :
pulse Vee=X 15V Ty=125°C Eor 7.20 mJ
EWIRE Reof=5.0Q, dv/dt = Ty=175°C 8.30
6300 V/us (Tvj=175°C)
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SC Data Vee =800V, tp < 8us, T\=125°C | 340 A
O e - sC
ra A & Vee =15V | < 7us, Ty=175°C 320
Thermal Resistance,
Junction to Case Per IGBT/&/~ IGBT Rthic 0.290 KW
-
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=950A/us(T=175°C), Tv=125°C IrRM 65 A
RERBIEES R Vee=-8V Ty=175°C 75
IF=75A, Vr=600V Tv=25°C 3.40
;‘ﬁ;{g@fﬁarge diF/dt=950A/us(T4=175°C), Tv=125°C | Q= 6.50 uc
VGe=-8V Ty=175°C 8.20
Reverse Recovery IF=75A, VrR=600V Tvy=25C 1.25
Energy -die/dt=950A/us(T\=175°C), Ty=125°C Erec 2.85 mJ
I ) R 2 HRAE Vee=-8V Ty=175°C 3.75
Thermal Resistance,
Junction to Case Per Diode /& Diode Rthic 0.445 KW
-
Temperature under
switching conditions?) Tvjop -40 175 °C
THRE
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Diode, Rectifier | —{RhE , By
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, sin1 80°, Tvj =25°C

lesm 840 A

12t Value

1t &

tp=10ms, sin 180°, Ty =25°C

12t 3528 A’s

Characteristic Values / TEgES%]

min. typ. max.

Forward Voltage [F=75A Tv=25°C vV 1.18 Vv
B ER lF=75A , Ty=150°C F 1.13
Reverse Current _ R
RE L VrrM=1800V, Tv=25°C IrRM 200 uA
Thermal Resistance,
Junction to Case Rthic 0.311 KW
-
Temperature under switching
conditions?) Tviop -40 175 °C
TITERE
- N
IGBT, Brake-Choppe / IGBT , #lI&]-riEss
Maximum Rated Values / & <5575 %
Collector-emitter Voltage
. Ty=25°
S A SRR vj C VcEes 1200 V
Continuous DC collector Ic nom 75 A
current
ERRELERER Tc=100°C, Tyjmax=175°C Ic 95 A
Repetitive Peak collector
current ICRM=2XC nom Icrm 150 A
SRRV ESIEBDR
Gate-emitter peak voltage
. R 20
| THR- % SHRIE B & Vees * v
Characteristic Values / TEgES%] min. typ. max.
Collector-emitter saturation Ic=75A, Vgee=15V Tvj=25°C 1.45 1.80
Voltage" Ic=75A, Vee=15V Tv=125°C | VcEsat 1.65 \Y,
FEBIR-ZSIRIBHFERE Ic=75A, Vee=15V Ty=175°C 1.72
Gate Threshold Voltage _ _ ok
AR B R Vce= VGE, lc=1.5mA, Tv=25°C VGEth 55 6.0 7.0 vV

Gate Charge
AREE T

Vee =-8V/15V, Vce=600V T.=25°C

Qe 0.67 uC

Internal Gate Resistor

NERBME

ij=25°C

Raint 1.65 Q
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Input Capacitance _
iﬁj/\Eﬁ-’fé“ 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
1R- R ERIRE R
Turn-on Delay Time, Ic=75A, Vce=600V Tv=25°C 90
Inductive Load Vee=£ 15V Tj=125°C tdon 95 ns
FHBIER A E], R Reon=6.0Q Ty=175°C 95
) ) i Ic=75A, Vce=600V Ty=25°C 110
i;‘;ﬁyge' gj;gg Load  f\/ =+ 15v T,=125°C tr 125 ns
e Rcon=6.0Q Ty=175°C 130
Turn-off Delay Time, Ic=75A, Vce=600V Tv=25°C 235
Inductive Load Vee=£ 15V Tv=125°C taofr 380 ns
KUTIER AT [E], AR Reof=5.0Q Ty=175C 300
i . Ic=75A, Vce=600V Tvj=25°C 115
Fall Tlme, Irlductlve‘Load Vae=+ 15V T,=125°C & 185 ns
TRERTE, R
Reo=5.0Q Ty=175°C 240
T | Ic=75A, Vce=600V, Tvj=25°C 11.1
pﬂlr:éon energy foss per Vee=+ 15V T=125C | o 15.3 mJ
RIS Reon=6.0Q, di/dt = Ty=175°C o 18.2
450 Alus (Tvj=175 °C)
T f | Ic=75A, Vce=600V, Tvj=25°C 5.10
ph‘l'r:éo energy loss per Vee=+15V Ty=1250C | 7.40 mJ
U IREE Reof=5.0Q, dv/dt = Ty=175°C ° 8.30
7000 V/us (Tvj=175°C)
SC Data Vee=gooy, | o= 8us, Ty=150"C | 340 A
=] = — sc
S B Vee =218V | ¢ < 6us, Ty=1757C 320
Thermal Resistance,
Junction to Case Per IGBT/& 4 IGBT Rthic 0.290 K/W
4E-FAE
Temperature under
switching conditions?) Tvjop -40 175 °C
TERE
Diode, Brake-Chopper I—tRE , #l&1-rilss
. = —_
Maximum Rated Values /| e AXIRIREE]
Repetitive peak reverse
voltage Tvj=25°C VRRM 1200 V
EE REIEESRE
Continuous DC Forward
Current IF wom 60 A
ESIERERER
Repetitive Peak Forward
Current IFRM=2XIF nom IFRM 120 A
T[EE IFEIEEBER
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Characteristic Values / T£gES#] min. typ. max.
IF=60A, Vee=0V Tvj=25°C 1.70 | 2.40
1) . .
E_;’g”givogfge IF=60A, Vee=0V T=125C | Ve 186 v
VESERE IF=60A, Vee=0V Ty=175°C 1.84
Peak Reverse Recovery IF=60A, VrR=600V Ty=25°C 24
Current -dir/dt=240A/us(T\=175°C) T=125°C Irm 28 A
REREIEESRR Vee=-15V Ty=175°C 32
IF=60A, Vr=600V T=25°C 3.00
Eﬁ%‘?&%";@arge -diF/dt=240A/us(T,=175°C)  Ty=125°C Qr 5.80 uC
Vee=-15V Ty=175°C 7.80
IF=60A, VrR=600V T,=25°C 0.78
ger;‘?[;;%?%%"very ENer9y | _gic/dt=240A/s(Ty=175C) Tu=125°C |  Eree 1.80 md
. Vee=-15V Ty=175°C 2.60
Thermal Resistance,
Junction to Case Per Diode /& Diode Rthic 0.487 K/W
#E-7 A
Temperature under
switching conditions?) Tvjop -40 175 °C
THERE
NTC-Thermistor/ NTC-#:S{E8}H
Characteristic Values / T£gES#{ min. typ. max.
Rated Resistance
_ Tnre=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 Tntec=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
EHRRATR
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-ER A terminal to heatsink -
BSE R - F-iHF terminal to terminal : mm
Comparative Tracking
Index CTI >200
xR ERIEE
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min. typ. max.
*S;;);%glggnce Module Lece 30 AH
%‘i;‘é'fﬁgueg‘gﬂresma”ce Te =25°C,45/MFF 3 per switch Ranscc 2.9 mQ
%‘i;‘é'fﬁgueg‘gﬂresma”ce Te =25°C,45/MFF 3 per switch Roc-ee 3.9 mQ
%%?EETemperature Tug 40 125 | <
%ﬁi‘%gﬁgmg torque M5 M 40 6.0 | Nm
\%e:iight G 310 g

7 : 1) Terminal impedance is not included.

TasRFEdR.

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

Tvj op > 150 °C R AW ET RFH TIETT.
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B d 45 IGBT, 2 5 (LAY E)
Output characteristic IGBT Inverter (typical)

Ic = f(Vce),
Vee = 15V
150 /
: : - i
135 12T
- - TF125C
1204 b TVJ=175°C

T T A

EHs M IGBT, Wit sg (#E1E)

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

Vce =20V

—T,25C
b TS
TS

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

Ty=175°C
150 —
135-~~""VGE=9V
VoStV
1204~ =VGE=13V) -
- VGg=t5Y|
105"'”--VGE 17V
90_””—VGE 19V

=< 75-
©
60
45

30+

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

Reon = 6.0Q,Reoff = 5.0Q,Vce = 600V

25

Eon,TVJ 2],

1
-~ EgfiTy=125°C:

e I I s S S
Eoff,TVJ 175°C|:

L5 FRRRRERRRE SNE SNE RTINS SN ey O

T T T T
0 15 30 45 60 75 90 105 120 135 150
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FFRIRFE IGBT, k=% (SE1E)
Switching losses IGBT, Inverter (typical)
Vee= £15V,lc = 75A,Vce = 600V

30

254

—Eon,ij=125°C : : : 1
= = Eoffi Ty125°C
- Eon,TVj=175°C : : :
== Eoff,TVj=175°C

5- ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
O T T T | T T
5 10 15 20 25 30 35 40
Ro(@)
FiERE T 1EKX IGBT,# % 85(RBSOA)

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

Vee = £15V,Rcoft = 5.0Q,Tyj= 175°C

50 +

25

— I, Modul
- = 1o,Chip

T T | | 1
0 200 400 600 800 1000 1200 1400

VeelV)

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

1

1 2 3 4
R[K/W]: 0.00195 0.01325 0.07628  0.19782
i

T[sl: 0.00031 0.0039 0.011 0.055

By S S

001+
0.001 0.01 0.
(

EafmERERE E LS (HEE)
forward characteristic of Diode, Inverter (typical)
IF=f(VF)

1354 —T,725C
- - T
1204 - -ij=175oc
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MHREE 451, IGBT, 258 (#R)
Gate charge characteristic, IGBT, Inverter(typical)
Vee = f(Qg)
lc=75A,Tvj=25°C
15

—— V=600V

A0 — 1
0.0 0.1 0.2 0.3 04 05 06 07 08
Q,uC)

FEXRIRFE “ARE LR (HEUE)
Switching losses Diode, Inverter (typical)
Erec = f(|F)

Reon = 6.0Q,Vce = 600V

5

—E,T,7125°C]
- - EoT,7175°C)

M

T T T
0 15 30 4 60 75 90 105 120 135 150

A, IGBT, W&as (#17)

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

f=100 kHz, Vee =0V, Tvj =25 °C

0.001 : : :

0 2 50 75 100
VeelV)

FEXRBHE —IRE ML= (HEE)
switching losses Diode, Inverter (typical)
Erec = f(RG )

IF = 75A,Vce = 600V

5

B 1,=125C
E

rec’ v~
T,=75¢

rec’

-10 -
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BRSHAIL—RE YRR ErBERE ZRE 2R (LEE)
transient thermal impedance Diode , Inverter forward characteristic of Diode Rectifier (typical)
Zinyc = (1) Ie =f(VF)
11— 150
135
120
(175 RN SR SN RIS e
g ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
= —
0] <
N
: it 1 2 3 4
R‘[K/W]: 0.00325  0.02252  0.12903 0.28927
‘ T[sl: 0.00035  0.0035 0.011 0.05
0.01 T
0.001 0.01 0.1 1 10
t(s)
LA IGBT, Hzh-4rikas (#E1E) ErmERE —RE, Siah-frikss (85E)
Output characteristic IGBT, Brake-Chopper (typical) forward characteristic of Diode, Brake-Chopper
lc=f(Vce) (typical)
Vge =15V le=f(Ve)
150 7 120

—1,725°C
- - TF125C

1354 — Tvi=25°C
- - T,t25C

120

05 bbb

90

< 754 << g0d
© =
s S A R e I I A . A T
45
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TURERBH GBI BERE (HEE) BESHBEIL —IRE B
NTC-Thermistor-temperature characteristic (typical) transient thermal impedance Diode, Rectifier

R=f(T) Zinsc = f(t)

it 1 2 3 4
R[K/W]: 0.00208 0.01392 0.0753  0.21885
i

T[s]: 0.00032  0.0027 0.012 0.06

001 R 001
0 % 5 75 00 125 150 175 0001 001
TNTC(C)

10
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Internal Circuit:

|
| =]
[

=l
=1
Pl
=1

0 33/34/35  24/25¢

0 30/31/32  26/2T0— ; "
_ 17 H
S i 1 J 10J 13J
—1/2 ¢03/L 5/ 28/129 8/9 11712 16/15 9
i 23J ZZJ ZOJ 18J "
l .

21
Package Dimension
Dimensions in Millimeters
[fe]
S )
4 % 2.50.%
%
o % 2.140.3
| i 1
[ie)
S
H
-
- N
- :
s T
+ =
-
122.940. 4 0.8+0.05
110+0.3
94.540.3
Y
8
k %k sk ok ok ok ok ok ok k% sk sk e
ql e} < ~| — N ™ =23 — -+
S| o @ —| ] ®| ow| o] F N~ o ©
of || & | 2| 5| B8 g5 g A =
Bé\ -
. 54.21 sk
ERCopEocrroopmrocooopEEo
@r ‘\\Q@ 38.34 %
34.53
30)( & e E— B *
B — — (17 30. 72
el I 32| E-N—A - - &6 72 3k
Sl s S 0 A 0
Hl 4 # 1 0 19.29 sk
gl g e 398 — S #lis — K 545 %
34|80 — E— fiH |14
35 — — 1B~ ] 1167 %
%k
E S

B
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1
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B

fﬂ

o ol v | | w| o o |l o x| ~| 0| o ©
S - o| a| S| T N|~| B o =] 6| » S
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*=all dimensions with tolerance of
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