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Hi4: / Features:

o RAINEM/ L 1GBT
o RMIA R FE

o fRITRAFE

o 10us LA EXIEHE
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Vees = 1200V
Ic hom = 75A/ lcrm = 150A
Value3 $f 3

e Trench/ Field Stop IGBT
e Low Vce(sat)
e Low Switching Losses

e Short circuit rated > 10us

e Motor Drives

e Air Conditioning
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IGBT-#ih
IGBT-modules

CRGMP75T120DV3C3

IGBT, i¥iZ53% /IGBT, Inverter

B KZE/E / Maximum Rated Values

R — AL

. T;=25°C Vees 1200 Vv
Collector-emitter voltage
b V25 B v
ERMABLE A Tc = 100°C, Tjmax = 175°C le 75 A
Continuous DC collector current
I 25
’;%EEWE’E A AE FLIR tp = 1ms lcam 150 A
Repetitive peak collector current
BRI R A
OB Te = 25°C, Tjmax = 175°C Po 680 w
Total power dissipation
A C v +/-20 v
Gate- emitter peak voltage GES
/4 . 2o .
HRME/E / Characteristic Values min.  typ. max.
o lc =75A, Vge = 15V Tj=25°C 1.80 \Y
! g Ic = 75A, Ve = 15V Tj = 150°C 2.30 Y
AR ) F
lc=1.6 mA, Vce = Ve, Tj= 25°C V 5.91 \
Gate threshold voltage ¢ MA, Vee = Vee, 1 GEth
W e i Ve =-15V...+15V Qe 362 nC
Gate charge
N P
HA A . f=1MHz, Tj= 25°C, Ve = 25V, Ve = OV Cles 5.22 nF
Input capacitance
TN NS
i f = 1MHz, Tj = 25°C, Vce = 25V, Vge = OV Coes 0.88 nf
Output capacitance
A
S ey LA . f=1MHz, Tj = 25°C, Ve = 25V, Ve = OV Cres 0.11 nF
Reverse transfer capacitance
S N e
SRR BE LI Vee = 1200V, Vee = OV, T; = 25°C Ices 1.0 | mA
Collector-emitter cut-off current
> BRI b
A% 7;25111‘}&{% it Ve = 20V, Vee = 0V, Tj = 25°C les 400 | nA
Gate-emitter leakage current
. . \ T;=25°C 105 ns
i JiE 3R B [ j
fi;ﬁlaﬁﬁnt,m T;=125°C | tgon 109 ns
urn-on defay time T; = 150°C 111 ns
i Tj=25°C 43 ns
|8
i‘ﬁTﬂj o Tj=125°C | t 46 ns
se Time T, = 150°C 47 ns
2 g R N T;=25° 21
5 W7 4R R 1] Vee = 600V, I = 75A o 1§5C° ol : 4§ Ez
- i -4 i= d off
Turn-Off Delay Time \R/GE __2105§\)/, T, = 150°C 252 ns
‘ on = T;=25°C 175 ns
T B 1] Reoff = 200Q), .
Fall Time Inductive Load Tj=125°C tr 225 ns
T;=150°C 246 ns
T;=25°C 0.60 mJ
PN = A=) ]
gy T, = 150°C 2.90 mi
N T;=25°C 4.43 m)J
M L A L j
ffﬁfﬁi% os T;=125°C | Eoft 6.30 mi
! By 1055 T, = 150°C 7.10 m)J
[Sh e Vee £ 15V, Vee = 800V, | 390 A
SC data Tp < 10ps, Tj= 150°C s
b — Hh =
H %’“‘“‘_Bﬂ o 4/~ IGBT / per IGBT Rihic 0.22 | K/W
Thermal resistance, junction to case
TR T iR | 50 | -
Temperature under switching conditions lop
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IGBT-#ih
IGBT-modules

CRGMP75T120DV3C3

e, $i358% /Diode, Inverter

B KEE/E / Maximum Rated Values

23 3
fiﬁﬂig EAE HLER T,=25°C Virm 1200 Vv
Repetitive peak reverse voltage
TSR A B IR | 25 A
Continuous DC forward current F
1E ) B8 A A FRLR
tp=1 | 150 A
Repetitive peak forward current P=ms FRM
/4 o e .
R{E{E / Characteristic Values min. typ.  max.
Ir=75A Tj=25°C 2.05 \Y
EEFD—" %E It Ir=75A T;=125°C Ve 1.85 \Y
orward voltage Ie = 75A T, = 150°C 1.80 v
SIS A FEL IR T;j=25°C 74 A
Peak reverse recovery current T;=125°C Irm 103 A
Tj=150°C 111 A
P& i I = 75A, Vg = 600 V Tj=2>¢ 4.61
Recovered charge Ver = -15V T;=125°C Q 6.74 ucC
ot Tj = 150°C 7.00
T; = 25°C 3.02
i S j
éie\r/lﬁejrz(e%:?j\fer ener Tj=125°C | Erec 6.88 m!
Y enerey T, = 150°C 7.84
b — s
4 %mm.llﬂ o f~ARE [ per diode Renic 0.53 | K/W
Thermal resistance, junction to case
M) ‘j\(\ M=
TEFFRORAE T EE o N Tiop | -40 150 | °C
Temperature under switching conditions
—HRE, BXJi8% / Diode, Rectifier
B AFIEE / Maximum Rated Values
Eig=] £ 3 3
}irﬁi.ﬁ EEHUE T, = 25°C Virw 1800 %
Repetitive peak reverse voltage
R OR IE ) 353 75 AR LA (88 )
Tc=80°C | 50 A
Maximum RMS forward current per chip ¢ FRMSM
AL R L t, = 10ms, Tj = 25°C lesm 600 A
Surge forward current
12t-{H e , ,
tp = 10ms, Tj = 25°C 1%t 1800 AZs
12t - value
REME/E / Characteristic Values min.  typ. max.
LEF B Ir=75A T;=150°C Ve 1.05 \Y
Forward voltage
N
Bl it Vg = 1600 V T,=25C | I 1 | mA
Reverse current
SE— H A
L AN/ per diode Runuc 0.34 | K/W
Thermal resistance, junction to case
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IGBT-#ih

IGBT-modules CRGMP75T120DV3C3

IGBT, #3h-512s /IGBT, Brake-Chopper
B ARHEME / Maximum Rated Values

R — AL

. T;=25°C Vees 1200 Vv
Collector-emitter voltage
b V25 B v
ERMAB A Te = 100°C, Tjmax = 175°C le 50 A
Continuous DC collector current
I 25
e B TR AV L o= 1ms . 100 .
Repetitive peak collector current
BRI R A
OB Te = 25°C, Tjmax = 150°C Po 270 w
Total power dissipation
FIFR% — T R0 (L LI v +/-20 v
Gate- emitter peak voltage GES
/4 . 2o .
R{E{E / Characteristic Values min.  typ. max.
o lc = 50A, Ve = 15V Tj=25°C 1.85 \Y
! g Ic = 50A, Ve = 15V Tj = 150°C 2.35 Y
AR ) F
le=1.7 mA, Vce = Vg, Tj= 25°C V 5.9 \
Gate threshold voltage ¢ MA, Vee = Vee, 1 GEth
W e i Ve =-15V...+15V Qe 460 nC
Gate charge
AIAR P 05 FiL B e .
Internal gate resistance Tj=25C Reint 3.2 Q
TN NS
WA f= IMHz, T; = 25°C, Ve = 25V, Ve = OV Cies 3.41 nF
Input capacitance
N PN
MRE f = 1MHz, Tj = 25°C, Vce = 25V, Vge = OV Coes 0.60 nf
Output capacitance
A NS
[t . f= IMHz, T, = 25°C, Ve = 25V, Ve = OV Cres 0.07 nF
Reverse transfer capacitance
e > v
%Eﬂ*& ﬁgj‘*&ékﬂ: EE{}IL VCE = 1200V, VGE = OV, Tj =25°C |c|§5 1.0 mA
Collector-emitter cut-off current
R 2
*ﬂﬂ*& Zigj‘*&”ﬁ:ﬁ EEUIL Ve = 20V, Ve = OV, Tj =25°C lges 100 nA
Gate-emitter leakage current
R N T;=25°C 44 ns
1B EIR I | !
'ﬁf}c\)—nj;il jtime Tj=125°C | tdon 50 ns
v T, = 150°C 51 ns
. Tj=25°C 30 ns
|8
i:ﬂ‘_lE_ITnLj T;=125°C tr 33 ns
se Time T, = 150°C 34 ns
N R \ T;=25° 2
el A3 i) Vee = 600V, Ic = 50A o 1§5C°C . 2;(3) :2
- i =+ iT d off
Turn-Off Delay Time \R/GE __1155§\)/, T, = 150°C 299 ns
. gon = > T;=25°C 111 ns
T B (] Reoff = 150, o
Fall Time Inductive Load Tj=125"C tr 136 ns
T;=150°C 151 ns
N T;=25°C 3.04 m)
ffﬁiijmf% | T/=125°C | Eon 4.93 mi
urn-on energy loss T, = 150°C 5.45 m)
T;=25°C 2.95 mJ
VIR =1 A =N )
iﬁf%’;ﬁi‘;% ose Tj=125°C | Eo 3.66 mi
gy T, = 150°C 3.81 m)
JE M ] Ve <15V, Vec = 800V, | 190 A
Short circuit time Tp < 10ps, Tj= 150°C 5
ZE — HREE
Zh 9I\J-LH\\\.]3E ) ] /_E‘:/I\ |GBT/ per IGBT Rthic 0.56 K/W
Thermal resistance, junction to case
FEFFRRES TR T -40 150 | °C
Temperature under switching conditions Top
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IGBT-#ih
IGBT-modules

CRGMP75T120DV3C3

ZIRE, #3h-87EES / Diode, Brake-Chopper

B KZE/E / Maximum Rated Values

I B
BB EE R T)=25°C Viru 1200 v
Repetitive peak reverse voltage
TSR IE 7 ELIR H | 55 A
Continuous DC forward current F
1E 7] E 55 WA HLR
tp=1 | 50 A

Repetitive peak forward current P=ms FRM
/4 . 2o .

R{E{E / Characteristic Values min. typ.  max.
1E[A] A Ir = 25A Tj=25°C v 2.05 Vv
Forward voltage Ir = 25A T, = 150°C F 1.7 Vv
SIS A FEL IR Tj=25°C | 29 A
Peak reverse recovery current T;=150°C R 36 A
TR B A Ir = 25A, Vg = 600 V Tj=25°C a 2.8 c
Recovered charge Vee = -15V T;=150°C ‘ 43 W
SIA VR AR FE T=25C | o 0.9 o
Reverse recovery energy T;=150°C re 2.1
R
5 9[‘)‘1_4““.5& . ' A / per diode Rthic 0.93 K/W
Thermal resistance, junction to case

M) ‘j‘g M=

EFFRRE TRE - . Tiop | -40 150 | °C
Temperature under switching conditions

TR E REFAEHEFE / NTC-Thermistor

RIE{E / Characteristic Values min.  typ. max.
P
BUE B Te=25°C Ras 5 kQ
Rated resistance
R100 fwZ _100e _ 9
Deviation of R100 T.=100°C, R100 =493Q AR/R -5 5 %

I8
FERK jJ.z o T.=25°C Pys 20 | mw
Power dissipation
B-{& _
Rz = stexp[st/sg(1/T2—1/(298,15 K))] st/so 3380 K

B-value
-1t Ra = Rasexp[Bas/so(1/T2~1/(298,15 K))] B2s/s0 3440 K
B-value
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IGBT-#ih
IGBT-modules

CRGMP75T120DV3C3

BB / Module

2625 M 3¢ B
HAMH LR RMS, f = 50Hz, t = 1 min. VisoL 2.5 kv
Isolation test voltage
PN 46 2% FEARL L (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class1, IEC 61140) 2=3
€ Ha Ui P R EEE / terminal to heatsink 10.0 o
Creepage distance Ui 2 F / terminal to terminal '
RS Ui P R EHESE / terminal to heatsink

iy s . . 7.5 mm
Clearance Vi F 2% T/ terminal to terminal

5 J =%
XS cTl >200
Comparative tracking index
min. typ. max.
FHCRIRR, L
IR EE B Lece 40 nH
Stray inductance module
" M=
AR Tag 40 125 | °C
Storage temperature
B2 ) e LB . 522 M4 M 30 60 | Nm
Mounting torque for module mounting Screw M4
Hig
300
Weight g
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IGBT-#ih
IGBT-modules

CRGMP75T120DV3C3

i RRYE 1GBT, AR (JLAD

Output characteristic IGBT, Inverter (typical)
lc="f(Vce)

VGE =15V

150

Tj=25°C
135 -
-7 Tj=125°C

120 {1 Tj = 150°C ,

105
90
§§75
60
45

30

15

FELIRFE IGBT, WARES (JAD
Switching losses IGBT, Inverter (typical)
Eon =T (Ic), Eoff = f (lc)

Vee =215V, Reon = 1.1 Q, Raorf = 1.1 Q, Ve = 600 V

14 Eon, Tji=125°C
=TT Eoff, Tj=125°C
"""" Eon, Tj= 150°C
12 + === - S
Eoff, Tj = 150°C
10
E*®]
w
6 N
4 i
2 N
0

EHEBEERMEBTHERAA

W 1GBT, AR RE (LAY

Output characteristic IGBT, Inverter (typical)

lc=f(Vce)
T;=150°C
150
VGE=9V
135 -+ - - VGE=11V
------- VGE=13V
120 VGE=15V
----- VGE=17V
105 VGE=19V
90 Vi
= 1°1/
‘<—E'75 i
(S} . /7
- s
.I/ ,I
60 ‘../,/II,I
e’
45 /, ¥
/,//II/
30 ;"/'I:, /
LA
’I/
15 /
0 - - -

FF KL IGBT, WiAgds (dim)

Switching losses IGBT, Inverter (typical)

Eon =T (Ra), Eoff = f (Rg)
VGE ==15 V, |c =75 A, VCE =600V

4 45 5

10
Eon, Tj=125°C
~ =~ Eoff, Tj=125°C )
"""" Eon, Tj = 150°C
8 1 —=== - S L
Eoff, Tj = 150°C I
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IGBT-#ih
IGBT-modules

CRGMP75T120DV3C3

Q\czo

WEASFABHPT 1GBT, WAR2E (LA

Transient thermal impedance IGBT, Inverter (typical)

Zinc = f (1)

03

——— Zthjc:IGBT

©
N
L

ZthJC [K/W]

o
[N
L

0 '

0.001 0.01

t[s]

NS CEYERES S Sy 3=

0.1

WA ds (A

Forward characteristic of Diode, Inverter (typical)

Ie=f(Ve)

10

150

Tj=25°C
135 -
- -7 T7j=125%C

120 {0 Tj=150°C

105 ~

60 -

EHEBEERMEBTHERAA

S %4 TAEIX IGBT, 1#i453% (RBSOA)
Reverse bias operating area IGBT, Inverter (RBSOA)

le=f(Vce)
Vee =115V, Reoff =1.1Q, Tj = 150°C

165

150

135

120 A

Ic, Module
===~ Ic, Chip

0 T ' T

0 200 400 600

800 1000 1200 1400

Vee [V

TFRAAFE A, WAREs (S

Switching losses Diode, Inverter (typical)

Erec = f (IF)
RGon =1.1 Q, VCE =600V

12

Erec, Tj = 125°C
~ 777 Erec, Tj = 150°C

11

10 ~

E [mJ]

0 ' ' ' '

0 15 30 45 60 [A7]5 90 105 120 135 150

Ie
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IGBT-#ih

IGBT-modules

CRGMP75T120DV3C3

Q\czo

TFRBE A, WARds (D

Switching losses Diode, Inverter (typical)

WEASIHDT e, WARES (A

Transient thermal impedance Diode, Inverter (typical)

Erec =f (RG) ZthJC =f (t)
|F= 75 A, VCE=600V
10 0.6
T Erec, Tj=125°C —— Zthjc: Diode
9 11=="" Erec, 1= 150°C
0.5 ~
8 -
7 -
0.4 A
6 - —
— =
E s =z
" o 03 1
<
4 S
3 A 0.2 A
2 -
0.1 ~
1 -
0 . . . . . . . . . 0
0 2 4 6 8R [%)0] 12 14 16 18 20 0.001 0.01 0.1 1 10
¢ t[s]
IEF R ERE R, R (JLAD AR IGBT, i Zh-Prik ey ()
Forward characteristic of Diode, Rectifier (typical) Output characteristic IGBT, Brake-Chopper (typical)
Ir=f (Vi) lc=f(Vce)
VGE =15V
150 T 100 7
U v g
Tj=25°C ' Tj=25°C S
135 110-2C Tj = 150°C d 0 === Tj=125°C I,'//
120 go L1 Tj=150°C e
/s
105 - 70 - /
_90 4 __60 ~
< <
—75 A —=50
60 - 40 A
45 30 -
30 A 20
15 4 10
0 . . 0 T
0O 02 04 06 038 1 12 14 16 0 3 3.5 4
Ve [V]
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IGBT-f5
CRGMP75T120DV3C3
IGBT-modules ’ C’?O
B EREE AR, HIEh-Brds (I O REAEOR R IR R
Forward characteristic of Diode, Barke-Chopper (typical) NTC-Thermistor-temperature characteristic (typical)
|F=f(VF) R=f(T)
50 r 10
[
a5 | Tj=25°C ; Rtyp
-~ Ti=150°C '
40 A 8
35
30 A 6 -
~ g
—25 3
20 A 4
15 A
10 2
5 .
0 0 - - - - - - - - - -
0 3 10 20 30 40 50 60 70 80 90 100 110 120

T.[°C]
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IGBT-iHk
IGBT-modules

CRGMP75T120DV3C3

B4R / Circuit Diagram

—o3/4

VN

N

30/31/32

—o5/6

33/34/35

#EE R~ / Package Out

3.50£0.5
7.005 5

-

lines

1

79]@ 10 |

28129 8/9
—e
Al =l 5 =«
24125
& 21

¥

1 1 T ﬂﬂﬂﬂ?

-

\

0.5

17.00

X 21

) % 0.840.03

—~—

1.15£0.03

122.00£0.5

110.0040. 15

106.34£0.2

94.5010.2

10,
|| 1L.7540.2 \\é

54.21

62.00£0.5
57.50£0.2
50.00£0.15

EHEBEERMEBTHERAA

114. 05
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IGBT-HLR
IGBT 8% CRGMP75T120DV3C3 Q\czo

A .
= .

1. FEVERE DRI & ) o5 408 (1 FT RE 2 0 WA T AR, LA K AT, X AT R 23 B AL AR X PSP o A UOHE 4% o v A L 1YY
80%LA FHH .

2. RIEEHUREREY, T REA A HE I ER TR .

3. IGBT s X i LRV 384, 58 P A 0 ZBUOR P . G 52 8 R IR A AR

4. AT EEME T EIE, e, AR ATIER .

Warnings:

1. Exceeding the maximum ratings of the device in performance may cause damage to the device, even the permanent failure, which may
affect the dependability of the machine. It is suggested to be used under 80 percent of the maximum ratings of the device.

2. When installing the heat sink, please pay attention to the torsional moment and the smoothness of the heat sink.

3. IGBTs is the device which is sensitive to the static electricity, it is necessary to protect the device from being damaged by the static
electricity when using it.

4.  This publication is made by CR Microelectronics and subject to regular change without notice.
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