@ RedPower RG100P12N3M7RY

N3 package: 1200V 100A IGBT PIM

module
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Equivalent Circuit Schematic
Features: 7 i R
® 1200V 100A,Vcesay = 1.45V @25°C ® 1200V 100A,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 , ¥ T84
Maximum Rated Values / & KFRFREL
Collector-emitter Voltage P
e - BB Ty=25C Vces 1200 \%
Continuous DC collector Ic nom 100 A
current
EHRRELERER Tc=100C, Tymax=175°C Ic 120 A
Repetitive Peak collector
current ICRM=2XC nom Icrm 200 A
SRRV ESIEBEDR
Gate-emitter peak voltage
N . +20
VAR SRR Voes v
Characteristic Values / £gE&#4 min. typ. max.
Collector-emitter saturation | Ic=100A, Vee=15V T=25°C 145 | 1.80
Voltage ) Ic=100A, Vee=15V Tv=125°C VCEsat 1.62 \Y,
FEBIR-ZSIRIBHFEPE Ic=100A, Vee=15V Ty=175°C 1.74
Gate Threshold Voltage _ _ oo
A R Vce= VaE, lIc=2mA, Tv=25°C VGEth 5.0 6.0 7.0 \Y
Gate Charge _ _ =950
AR e 7 Vee =-8V/15V, Vce=600V T\=25°C Qc 0.68 uC
Internal Gate Resistor —oro .
V\]%ﬂ *&EE,BH Tv1—25 C RGmt 1.60 Q
Input Capacitance
g Cies 17.3 nF
Vce = 25V,Vee = 0V
Reverse Transfer f= 100KHz
Capacitance Cres 0.08 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, Tv=25°C lces 200 nA
1R- R ERIRE R
Turn-on De|ay Time, |C=1OOA, Vce=600V ij=25°C 105
Inductive Load Vee=£ 15V Tj=125°C tdon 110 ns
FHBIERATE], R Reon=5.0Q Ty=175°C 115
) . ) Ic=100A, Vce=600V Tv=25°C 40
i;‘;ﬁyge' gj;gg Load | yee=+15v Ty=125¢C | t 45 ns
P Reon=5.0Q Ty=175°C 50
Turn-off Delay Time, Ic=100A, Vce=600V Ty=25°C 210
Inductive Load Vee=% 15V T=125°C tdoff 240 ns
KUTIER AT [E], MR Reof=3.0Q Ty=175C 255
Ic=100A, Vce=600V Tvj=25°
Fall Time, Inductive Load © Y cF VJ_ Co 185
REERE, Rt Vee=* 15V Ty=125°C te 245 ns
’ N Reof=3.0Q Ty=175°C 275
T | Ic=100A, Vce=600V, Tyy=25°C 7.00
pﬂg‘éo” energy 1oss per Vee=+ 15V T=125C | o 10.7 mJ
T IREE Rcon=5.0Q, di/dt = Ty=175°C " 14.3
1500 A/us (Tvj=175 °C)
Ic=100A, Vce=600V, Ty=25°C 7.40
gﬂ{:‘:’ﬁ energy loss per Vee=+ 15V Ty=1250 | 9.50 mJ
S Y AT Reof=3.0Q, dv/dt = Ty=175°C ? 10.5
7900 V/us (Tvj=175°C)
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SC Data Vee =800V, tp < 7us,T\; =150°C | 400 A
O e - sC
KR & Vee =18V, | ¢ < 7us, Ty =175°C 380
Thermal Resistance,
Junction to Case Per IGBT/&/~ IGBT Rthic 0.241 KW
-
Temperature under
switching conditions?) Tvjop -40 175 °C
TERE
. — fmE MM
Diode, Inverter | —{REs , #%IFERS
Maximum Rated Values /| I KIFIRS#]
Repetitive peak reverse
voltage Tv=25°C VRRM 1200 \%
oJEEREIEEBE
Continuous DC Forward
Current IF nom 100 A
ESIERERER
Repetitive Peak Forward
Current IFRM=2XIF nom IFRM 200 A
T EEIFEIEERR
Characteristic Values / T£gES#] min. typ. max.
IF=100A, Vge=0V Tv=25°C 194 | 2.40
; . .
E_srr%"{;rivo'fge ! F=100A, Voe=0V T=125C | e 214 v
B R IF=100A, Voe=0V T=175°C 2.10
Peak Reverse Recovery | IF=100A, Vr=600V Ty=25°C 95
Current -dir/dt=1390A/us(Tj=175°C), T=125°C Irm 100 A
RERBIEES R Vee=-15V Ty=175°C 105
IF=100A, Vr=600V Tv=25°C 4.50
;‘ﬁ;{g@fﬁarge diF/dt=1390A/us(Ty=175C), Tv=125°C | Q= 8.40 uc
Vee=-15V Ty=175°C 11.5
Reverse Recovery IF=100A, Vr=600V Tvy=25C 1.83
Energy -dir/dt=1390A/us(T\j=175°C), Ty=125°C Erec 4.10 mJ
R EREHFE Vee=15V Ty=175°C 5.50
Thermal Resistance,
Junction to Case Per Diode /& Diode Rthic 0.354 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 100 A

Surge Forward Current

EERIBHE IR

tp=10ms, sin180°,

ij =25°C

lesm 1080 A

12t Value

1t &

tp=10ms, sin 180°,

Ty =25°C

12t 5830 A’s

Characteristic Values / TEgES%]

min. typ. max.

Forward Voltage
IEEBASERE

I[F=100A ,
I[F=100A ,

ij=25°C
Ty=150°C

1.25
1.15

Reverse Current

[ [a) iR R

VrRrRM=1800V,

T\=25°C

Irm 200 uA

Thermal Resistance,
Junction to Case
-7 A

Rthic 0.256 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 Tv=25°C 145 | 1.80
Voltage" Ic=75A, Vee=15V Ty=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
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 _
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 75
Inductive Load Vee=£ 15V Tj=125°C tdon 80 ns
FHBIER A E], R Reon=5.0Q Ty=175°C 80
) ) i Ic=75A, Vce=600V Ty=25°C 110
i;‘;ﬁyge' gj;gg Load  f\/ =+ 15v T,=125°C tr 115 ns
e Rcon=5.0Q Ty=175°C 115
Turn-off Delay Time, Ic=75A, Vce=600V Tv=25°C 210
Inductive Load Vee=£ 15V Tv=125°C taofr 250 ns
KUTIER A [E]), MR Raof=3.0Q Ty=175°C 265
i . Ic=75A, Vce=600V Tvj=25°C 120
Fall T Inductive Load
Tf‘[;%ﬁ%e’ %iﬂ%"% oa Vee=+ 15V Ty=125¢C | 200 ns
e Rao=3.0Q Ty=175°C 240
T | Ic=75A, Vce=600V, Tvj=25°C 117
pﬂlr:éon energy foss per Vee=£ 15V Ty=125¢ | 14.3 mJ
TRIRE Reon=5.0Q, di/dt= Ty=175°C 15.8
500 A/us (Tvj=175 °C)
Ic=75A, Vce=600V, Ty=25°C 5.00
;‘J‘{:‘:’ﬁ energy loss per Vee=115V Ty=1250C | 7.00 mJ
EWIRE Reof=3.0Q, dv/dt = Ty=175°C 8.10
7100 V/us (Tvj=175°C)
SC Data Voe =gooy, |t 8us,Ty=150°C | 300 A
=] = _ sc
S B Vee =218V, | ¢ < 7us Ty =175C 290
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 | R AXIFIREE]

Repetitive peak reverse
voltage

JEEREEESE

Tv=25°C

VRRM

1200

Continuous DC Forward
Current

o] LRI @ ERE R

I nom

60

Repetitive Peak Forward
Current

o ER FEIEEER

IFRM=2 X IF nom

IFRM

120
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Characteristic Values / T£gES#] min. typ. max.
IF=60A, Vee=0V Tvj=25°C 1.70 | 2.40
1) . .
E_;’rr%“{arivo';age IF=60A, Vee=0V T=125C | Ve 186 v
B IF=60A, V=0V Ty=175°C 1.84
Peak Reverse Recovery IF=60A, Vr=600V Ty=25°C 24
Current -dir/dt=300A/us(T\=175°C) T=125°C Irm 30 A
REREIEESRR Vee=-15V Ty=175°C 34
IF=60A, VR=600V Ty=25°C 3.30
Eﬁ%‘?&%";@arge -diF/dt=300A/us(Ty=175°C) Tw=125°C | Qr 6.60 uC
Vee=-15V Ty=175°C 8.10
- 5 = IF=60A, VrR=600V T=25°C 1.00
&er‘é‘?[;;%ﬁ;%"very MY | dir/dt=300A/us(Ty=175°C) Ty=125°C | Erec 2.50 mJ
. Vee=-15V Ty=175°C 3.10
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-#§{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%;éﬂi%glggnce Module Lece 30 nH
%‘i;‘é'fﬁgue;‘gﬂresma”ce Te =25°C, fg/M JF 3 per switch Ranscc 41 mQ
s e onee | T =26°C, 8475 per switch Rocee 3.9 mQ
%c;;?ﬂ%% Temperature Tag 40 125 | c
%ﬁ;‘%gﬁgmg torque M5 M 4.0 6.0 | Nm
gfiight G 310 g

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 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
200 : : :
—T,725°C /'
175' """ [ T = 25oc T e

T =175°C

EHs M IGBT, Wit sg (#E1E)
Transfer characteristic IGBT, Inverter (typical)
Ic =f (VaE),
Vce =20V
200

M IGBT, W s8(BABE)

Output characteristic IGBT Inverter (typical)
Ic = f(Vce),

Tyj=175°C

200

V=V
17544 -Vee=tV
==V 13,

- VgtV

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

Reon = 5.0Q,Reoff = 3.0Q,Vce = 600V

50

m— |

on '

- E,T=125°C|

offr ' vj

ot L. -E,,T=75C|

on '

E T 175°c§

offr V]
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FFRIRFE IGBT, k=% (SE1E)
Switching losses IGBT, Inverter (typical)
Vee= £15V,lc = 100A,Vce = 600V

50 ‘
—E,, T,7125°C

O O N
ST B by 75°C
-— EgT,S175°C

.

RiRZze TEKX IGBT, i & 88(RBSOA)
Reverse bias safe operating area IGBT, Inverter
(RBSOA) Ic = f(Vce),

Vee = £15V,Reoft = 3.0Q,Tyj= 175°C

200
B0 [ L
<
=
e Fen £
0 RS A SRS S S S | R
— |, Modul 3 3 3 !
- - 1,Chip
0

0 200 400 600 800 1000 1200 1400

VeelV)

BRAMET IGBT, 388
transient thermal impedance IGBT , Inverter

Zingc = f(t)
1
=
x
501
N
rrrrr ic 1 2 3 4
: Ri[K/W]:  0.00147 0.00988 0.05668 0.17272
Ti[s]: 0.0003 0.0038 0.011 0.065
0.01 +——rrra— T
0.001 001 0.1 1 10
t(s)
EERERSMRE E TR (HEME)

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

200

1754

150
L (S I

=< 100
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MHREE 451, IGBT, 258 (#R)
Gate charge characteristic, IGBT, Inverter(typical)
Vee = f(Qg)
lc = 100A, Tvj=25°C
15 ‘ ‘

1 1 1 1
00 01 02 03 04 05 06 07 08
Q,uC)

FEXRIRFE “ARE LR (HEUE)
Switching losses Diode, Inverter (typical)
Erec = f(|F)
Reon = 5.0Q,Vce = 600V

7

—ETFec
B9 = BTy 75°C i e

rec’ ' vj

A, IGBT, W&as (#17)
Capacity characteristic, IGBT, Inverter (typical)
C =f(VCE)
f=100 kHz, Vee =0V, Tvj =25 °C
100 =

0.01 T T T
0 25 50 75 100
VeelV)

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

IF=100A,Vce = 600V

—E
64--- E

oo ly125C) : : :
TS0

rec’ ' vj

1 S O S S S,
O ! ! ! ! ! 0 T T T T T T
0 2 %0 75 100 125 5 10 15 20 2% 30 3% 4
IH(A) Rg(Q)
-10 - Datasheet B20102000154_Rev.1 2024-10-17



@ RedPower RG100P12N3M7RY

BRSHAIL—RE YRR ErBERE ZRE 2R (LEE)
transient thermal impedance Diode , Inverter forward characteristic of Diode Rectifier (typical)
Zinyc = (1) Ie =f(VF)
f— 200 —
754 R
- - 'ij=150 C
150 -t e RS SIS S
- 254
= :
~ — .
501+ e Ll
N - 3
L L R
50_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
i 1 2 3 4
R‘[K/W]: 0.00215  0.01457 0.08496  0.25148 :
T[sl: 0.00032  0.0034 0.012 0.06
0.01 i 0 S
0.001 0.01 0.1 1 10 00 02 04 06
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)
Vee =15V lr=f(VF)
150 — 7 120
1 F—1=5¢ o
135 vj 105 T,725°C

- T7125°C - - TF125°C

120

05 bbb

90

=< 75 TG0
© i
R NS
451
0 T T T T T T T 0 T T T T T T T
00 05 10 15 20 25 30 35 40 00 05 10 15 20 25 30 35 40
VeelV) Ve(V)
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TURERBH GBI BERE (HEE) BESHBEIL —IRE B
NTC-Thermistor-temperature characteristic (typical) transient thermal impedance Diode, Rectifier
R =f(Tntc) Zinsc = f(t)
100 - 1
10
= =
o =
= o
= 1 \_’__;0.1
N
0.1 ‘ " ‘
i 1 2 3 4
VVVVVVVVVV R‘[K/W]: 0.00155 0.01028 0.05564  0.18817
T‘[s]: 0.00031 0.0026 0.013 0.065
001 —— 0,01 +— s
0 25 50 75 100 125 150 175 0.001 0.01 10
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Internal Circuit:

0 30/31/32  26/270— : 4
17
i I &L
7 J 10J 13J
—o1/7 ¢—03/L¥05/6 28/29 8/9 1/12 14/15
i i &L
ZBJ ZZJ ZOJ 18<J 16
© 33/34/35  24/25¢ - a 19
21
Package Dimension
Dimensions in Millimeters
;‘ % 2.50%
5 ¢ 2.140.3
| I 000N-0_AnnAnM-AANAAN. AnAnAA A ﬂﬂﬂﬂﬂﬂ 1
=  — e
i 715
H ==
192.940. 4 . 0.84£0.05
110+0. 3
94.540.3 \
% %k %k %k %k ok sk ok ok ok ok % <
g Bl I - = I A &~ > A jj‘
) e T N 54.21 sk
@% 2126 25 24 2322 21 20 19 1\8_&@ .30 s
30/|B _— _— g 59k
1w — 17 30.72 sk
S 32| A - - 16
e C%/ A . 19.29 sk
g 5= 338 — E— gis — |55 g
34/(f E— —_— |14
35/|@ —_— E— % ElS\ 11.67 sk
i \_’ /_/ 1] . N
@]o e T Y e Y Ty ,n[@ 4.21 sk
E S kook ok okoko ok ok ok ok ok ok ok %k

*=all dimensions with tolerance of
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