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RG10P12W1H4

W1 package: 1200V 10A IGBT PIM
module

Features:

1200V 10A,VCEsay = 1.85V

High RBSOA capability

High speed trench field-stop IGBT
Low turn-off losses

High short circuit capability

Typical Applications:

® Motor Drives
® Air Conditioning
® Auxiliary Inverters

Equivalent Circuit Schematic
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RG10P12W1H4
IGBT, Inverter / IGBT , 353 Zf 49
Maximum Rated Values / & X575 %
Collector-emitter Voltage ope
%Eﬁﬂi-?’i%ﬂ&@}f TVJ—25 C VCES 1200 \
|C nom 10 A
Continuous DC collector current
EBARELERER o
Tc=807C, ijmax=1500C Ic 18 A
Repetitive Peak collector current _
et 1 5T BB S B [cRM=2XICrom IcrRm 20 A
Total power dissipation P —AEno
E\Ijj/__%__?ﬁ%% TC—25 C, ijmax—150 C Ptot 100 W
Gate-emitter peak voltage
-k SR R Vess +20 v
Characteristic Values / #8653, min. typ. max.
Collector-emitter saturation lc=10A, Vee=15V  Ty=25°C 1.85 | 2.10
Voltage Ic=10A, Vee=15V Tv=125°C VcEsat 2.20 \Y
FERR- LRI ERE lc=10A, Vee=15V  Ty=150°C 2.20
Gate Threshold Voltage _ _ oo
AR B R Vce= VGE, lc=1mA,  Ty=25°C VGEth 450 | 5.80 | 6.50 \Y
Gate Charge Vcc=600V,Vee=15V,
I TARE T lc=10A, T\=25°C Qe 60 nC
Input Capacitance _
AL Ve = 25V, Ve = OV Cs 066 nF
Reverse Transfer Capacitance f=1MHz
&rﬂ{§$ﬁ%?§_ Cres 0.02 nF
Collector-emitter Cutoff Current _ _ oo
£ 60 A 45 BT L AR B Vee=1200V, Vee=0V, Ty=25°C Ices 1 mA
Gate-emitter Leakage Current
N . o o = =+ =25°
AR5 B Vce=0V, Vee=£20V, T=25°C lces +200 nA
Turn-on Delay Time, Inductive lc=10A,Vce=600V Tv=25°C 5
Load Vee= 15V Tvy=125°C tdon 5 ns
FHBIERRS[E], B Rcon=30Q Ty=150°C 5
Ic=10A, Vce=600V  T,=25°
Rise Time, Inductive Load ¢ o & VJ_ Co 20
R, R RE Vee= £15V Ty=125°C tr 21 ns
’ - Rcon=30Q Ty=150°C 21
Turn-off Delay Time, Inductive Ic=10A, Vce=600V  T.=25°C 90
Load Vee= 15V Tv=125°C tdoff 90 ns
KUTIER AT [E], AR Reo=30Q Ty=150°C 100
Ic=10A, Vce=600V  T,=25°
Fall Time, Inductive Load ¢ o & - Co 120
TEER R R Vee= £15V Ty=125°C te 350 ns
’ b Reo=30Q Ty=150°C 365
T | | Ic=10A, Vce=600V, Ty=25°C 110
;g;;;;“ergy 0SS per pulse L,=80nH, Vee=+15V Ty=125C | Eon 1.50 mJ
) Vee= 15V, Reon=30Q T\=150°C 1.70
T " | | Ic=10A, Vce=600V, T=25°C 0.30
%‘%‘;ﬁe“ergy 0SS per pulse L.=80nH, Vee=+15V Ty=125C | Eof 0.60 mJ
” Vee= £15V, Roo=30Q Tvj=150°C 0.70
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Thermal Resistance, Junction to
Case Per IGBT/&4 IGBT Rthic 0.94 | 1.22 K/W
-7 A

Temperature under switching
conditions Tvjop -40 150 °C
TERE

Diode, Inverter /| —1RE , ¥EZH 9
Maximum Rated Values | & Ki5# 2%

Repetitive peak reverse voltage g
EIEE&[’DW%E EE,E ij—25 C VRRM 1200 V
Continuous DC Forward Current | 10 A
TELIE R ERER F
Repetitive Peak Forward
Current IcRM=2 X |Fnom IFRM 20 A
o] ER FEIEERR
Characteristic Values / #8623 min. typ. max.
I[F=10A, Vee=0V Tyj=25°C 170 | 2.20
;é’%"giggge F=10A. Vee=OV  Ty=125¢C | Ve 170 v
~ IF=10A, Vee=0V T\=150°C 1.65
Peak Reverse Recovery Current IF=10A, Vr=600V Ty=25°C 9
R RS ry -dir/dt=150A/us Ty=125°C IrRM 12 A
Vee=-15V Ty=150°C 13
IF=10A, VrR=600V Tv=25°C 0.80
;er;jy}(e%;%arge _diF/dt=150A/us T=125C | Q= 1,60 uC
Vee=-15V Tj=150°C 1.80
IF=10A, VrR=600V Tvj=25°C 0.20
ge%j;;%%egvew Energy _dir/dt=150A/us Ty=125C |  Ereo 0.30 mJ
i Vee=-15V Ty=150°C 0.40
Thermal Resistance, Junction to
Case Per Diode /& Diode Rinsc 1.80 K/W
ZE-F AR
Temperature under switching
conditions Tvjop -40 150 °C
THRE

Diode, Rectifier | —iRE , BRI
Maximum Rated Values / & X#E#S %

Repetitive peak reverse voltage

TEE K IEESEE Tvj =25°C VRRM 1600 V

Maximum RMS Forward Current
E’er Chip IFrRMSM 15 A
BERBRAERERENE

Surge Forward Current

BB t,=10ms, sin180°, Ty =25°C IFsm 220 A

12t Value

Pt tp=10ms, sin 180°,  Ty; =25°C 12t 242 A’s

-3- Rev.2 2021



@ RedPower

RG10P12W1H4
Characteristic Values / #8638, min. typ. max.
I[F=10A, Ty=25°C 1.00
;é’%"giggge IF=10A , Ty=125C | Ve 0.95 v
~ [F=10A , Ty=150°C 0.90
Reverse Current T.=25°C . Very=1800V | 1 mA
RiERER TS S TR RV
Thermal Resistance, Junction to
Case Rtnic 1.75 K/W
4E-FABE
Temperature under switching
conditions Tviop -40 150 °C
TERE
IGBT, Brake-Choppe / IGBT &Iz -4 K28
Maximum Rated Values / S A5 5 %
Collector-emitter Voltage nge
S -4 TR Ty=25C Vces 1200 v
Ic nom 10 A
Continuous DC collector current
SEHRESERBER .
Te=807C, ijmax=150°c Ic 18 A
Repetitive Peak collector current _
ST EREED R loRu=2xlo for 20 5
Total power dissipation P —4Eno
BRI Tc=25C, Tvjmax=150°C Prot 100 W
Gate-emitter peak voltage
N L 20
V- S AR Vees * v
Characteristic Values / #8638, min. typ. max.
Collector-emitter saturation Ic=10A, Vee=15V  Ty=25°C 1.85 | 2.10
Voltage Ic=10A, Vee=15V Ty=125°C | VcEsat 2.20 Vv
EHR-RHFRIBMERE Ic=10A, Vee=15V  Ty=150°C 2.20
Gate Threshold Voltage _ _ oo
AR A Vee= VGE, Ic=1mA, Ty=25°C VGEth 450 | 5.80 | 6.50 Vv
Gate Charge Vce=600V,Vee=15V,
ITRE Ic=10A, Ty=25c | @ 60 nC
Input Capacitance .
BARR Ve = 25V, Vee = OV Gl 089 "
Reverse Transfer Capacitance f=1MHz
ﬁrﬂ{:§$ﬁ%§ Cres 0.01 nF
Collector-emitter Cutoff Current _ _ S
e AT B L BTN Vce=1200V, Vee=0V, T\=25°C Ices 1 mA
Gate-emitter Leakage Current
N N s N = =t =25
AR B Vce=0V, Vee=120V, T=25°C lces +200 nA
Turn-on Delay Time, Inductive Ic=10A,Vce=600V Tvj=25°C 5
Load Vee= £15V Tv=125°C tdon 5 ns
FHREIRAE], BEMHE Reon=30Q Ty=150°C 5
Ic=10A, Vce=600V  T,=25°
Rise Time, Inductive Load ¢ . & VJ_ Co 20
TR, MR Vee= £15V Tv=125°C tr 21 ns
’ N Reon=300Q T=150°C 21
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RG10P12W1H4
Turn-off Delay Time, Inductive Ic=10A, Vce=600V  Ty=25°C 90
Load Vee= £15V Tv=125°C tdoff 90 ns
RETFER B8], kMR Rco=30Q T.i=150°C 100
Fall Time, Inductive Load IC=1_OA’ Vee=600v TVjiZS Co 120
TEERSE, B RE Vee= 15V Tv=125°C tr 350 ns
P Reof=30Q T,=150°C 365
T | | Ic=10A, Vce=600V, Ty=25°C 110
#‘{g;;;;”ergy 0SS per pulse L.=80nH, Vee=+15V T=125C | Eon 1.50 md
) Vee= £15V, Reon=30Q Tyj=150°C 1.70
T ff | | Ic=10A, Vce=600V, T\=25°C 0.30
%’%;%;“ergy 0SS per pulse L.=80nH, Vee=+15V T=125C | Eof 0.60 mJ
) Vee= 15V, Reo=30Q Tyj=150°C 0.70
Thermal Resistance, Junction to
Case Per IGBT/& 4 IGBT Rthsc 0.94 | 1.22 KIW
4E-F R
Temperature under switching
conditions Tviop -40 150 °C
TERE
Diode, Brake-Chopper /iR & , #Izh-5 s
Maximum Rated Values /| & X#=#S
Repetitive peak reverse voltage oo
EEE&[‘EJW%'TEEEE TV] 25C VRRM 1200 V
Continuous DC Forward Current | 10 A
TELTEERER F
Repetitive Peak Forward Current _
TEE F AR IcCRM=2 X |Fnom IFRM 20 A
Characteristic Values / #8638, min. typ. max.
I[F=10A, Vee=0V Ty=25°C 170 | 2.20
E_é’rrn_]"gi\g[}gge F=10A. Vee=OV  Ty=125¢C | Ve 1.70 v
~ IF=10A, Vee=0V Ty=150°C 1.65
Peak R R c ; IF=10A, Vr=600V Tv=25°C 9
J;%lfx é‘g{;ﬁ;"ovew urrent | _die/dt=150A/us T=125C | Iru 12 A
o Vee=-15V Ty=150°C 13
IF=10A, VR=600V Ty=25°C 0.80
;ﬁ;‘g{g@%ﬂge _dir/dt=150A/us T=125C | ar 160 uC
Vee=-15V Tvj=150°C 1.80
IF=10A, VR=600V Tv=25°C 0.20
;e%ﬁ;;% %eg"ery Energy -dir/dt=150A/us Ti=125C |  Ereo 0.30 mJ
i Vee=-15V Ty=150°C 0.40
Thermal Resistance, Junction to
Case Per Diode /& Diode Rtnic 1.80 K/W
ZE-F AR
Temperature under switching
conditions Tvjop -40 150 °C
TERE
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RG10P12W1H4

NTC-Thermistor/ NTC-# 5 5[

Characteristic Values / #8638, min. typ. max.
Rated Resistance
= Tvj=25° K
ARFRE I W=25%C Res ° Q
Deviation of R100 —Anno _
R100 {27518 Tc=100°C,R100=481Q AR/R -5 5 %
Power Dissipation

Tc=25°

Ij]z%%ﬁﬁ C C P2s 50 mW
g?g"“e Ro=Ras exp[Basiso(1/T2-1/(298.15K))] | Basiso 3380 K
g?g"“e Ro=Ras exp[Basiso(1/T2-1/(298.15K))] | Basiso 3440 K

Module / 83
Isolation Test Voltage _ s
Internal Isolation BEA4% (class 1, IEC 61140) ALO
RBP4 25 Basic insulation (class1,IEC 61140 23
Creepage Distance i F-EU B terminal to heatsink 115
e EEE i F-iF terminal to terminal 6.3 mm
Clearance i F-EU F terminal to heatsink 10.0
R 1] 5 -3 F terminal to terminal 55 mm
Comparative Tracking Index
ARSI RS cTl >200

min. typ. max.

Stray Inductance Module
*E‘H&%%ﬁ%ﬁz LSCE 30 nH
Module Lead Resistance, Ree 8.00
Terminals-Chip Tc =25°C, 5 F 3% per switch Ri;ti 6.00 mQ
EHS| B, -5k '
Storage Temperature o
178 Tstg -40 125 C
Mounting torque for modul
mounting ) M4 M 1.2 1.8 N-m
R R AR EE
Weight
=82 G 24 g
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RG10P12W1H4

B A IGBT 28 (ML EE)
Output characteristic IGBT Inverter (typical)
Ic = f(Vce),
Vee= 15V
20

184 —T;725C
- - T=125°C
16_ ...... boos TV]=1500C

Ic(A)

2
VeelV)

st IGBT, ¥ &g (HAE)
Transfer characteristic IGBT, Inverter (typical)
Ic =f (VaE),

Vce= 20V

20 - -

—T1,225°C

-=-T, ‘125°C

T =150°C

15 S REErS SRS S
B ...............
0 T I I T I T

HH 4 IGBT, 3 AS (S AUE)
output characteristic IGBT Inverter (typical)
Ic = f(Vce),
ij =150°C
20

——

18 vty
== V=13V
16 < V=15V
14 = Vet
— V1V

FERIRFE IGBT ¥ Eas (SA81E)
switching losses IGBT , Inverter (typical)
Eon = f(lc),Eort = f(Ic), Vee = £15V,

Reon = 30Q,Reoft = 30Q,Vce = 600V

4

— 1250?

on 'y :
Eoﬁ,T =125°C|
-E_T.=150°C]

3_,... o T Y et

- EyT180C g
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RG10P12W1H4

FERARRE IGBT, Wdas (HEME)
Switching losses IGBT, Inverter (typical)
Vee = £15V,lc = 10A,Vce = 600V

4
—EonT,=125°C
- - -Eoff,T,=125°C
----EonT,=150°C| : : :
3 lmm Eoff,ij=150°C""}‘"""""'f ............ ............ ............

P e i e >

RiIRZ S T{EX IGBT,i# &5 (RBSOA)

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

Ve = +15V,Reorf = 30Q,Tyj = 150°C

BR MM IGBT, 15 488
transient thermal impedance IGBT , Inverter
Zihic = f(t)

Zinic(K/W)

EaRERFERE P xas (BEE)
forward characteristic of Diode, Inverter (typical)
IF=1(VEF)

20
2 18 _Tw=z5’°c ............... ) S S
- - T,#125%C '
T P Py PO P
144
1T O S PSSP PO (PO ST
~ 12_
< -
e < 10
w
A0 oot D ]
8-
‘ : : : ‘ 6
31 A S ST SR B SO
— |, Modu : : : . A S
_-‘ |c,Ch|p 24
0 T I T I T 0 T T I
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FERIFEIRE ML= FFRIRFE (S28E) “HRE ML (SEE)

Switching losses Diode, Inverter (typical) switching losses Diode, Inverter (typical)
Erec = f(|F) Erec= f(RG )

Raon = 30Q,Vce = 600V Ir=10A,Vce = 600V

0.5 ‘ - - - - - - - - 0.5
—EL TS50 T e
N 1L R DL N S 04

E(mJ)

0 b 01 4 B 25T
. N N N . . . . . - = Erecyij=1 5OHC . . . .
W 00 —
0 2 4 6 8 10 12 14 16 18 2 30 40 5 60 70 80 90 100

I(A) Rg(Q)

BESRE AR E AR ErfRERE ZRE s (SE1E)

transient thermal impedance Diode , Inverter forward characteristic of Diode Rectifier (typical)
Zinyc = (1) Ie =f(VF)
10 — 20
" ZaDioce 184 [—T,225°C
h - - T=125°C :
444444 16 TR
- TE150°C
U TN >
3
¥
014
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LA IGBT, #a)-4rikas (HEU1E) EEfmERT —RE, Flah-inkes (85E)
Output characteristic IGBT, Brake-Chopper (typical) forward characteristic of Diode, Brake-Chopper
Ic=f(Vce) (typical)
Vee =15V Ir=f(VE)
20 ; 20 ‘
184 ij=25°C 184 —ij=25°C ............... .................... .....................
- - TF125°C - - T,7125°C :
164 -- - T,150°C 16
’ 141
12 4
< 104
-
8 -
64
4
................................................................... 2
0 T T T I 0 T T T
0 1 2 3 4 5 0 1 2 3 4
Vee(V) Ve(Y)

URERHAERME RERM (HEE)
NTC-Thermistor-temperature characteristic (typical)
R=f(T)

14

R(KQ)
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Internal Circuit:
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Package Dimension
Dimensions in Millimeters
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