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=AML / Appearance:

¥t / Features:
o [RIFRHIFE
o RN FE
o [RHLBAN N

M. / Applications
o KPHRENIH

e UPS &%

o« —“HPNH
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VCE5=650V

|c nom = 150A/ ICRM = 300A
Flex 2 H3&

| 4 = H5°F/ Three Level (I - type)

e Low Switching Losses
° Low VCE(sat)

¢ Low Inductive Layout

e Solar Applications
e UPS Systems

o 3-Level-Applications
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IGBT-AH
IGBT-modules

CRGMA150T65DF2AH

Q\czo

IGBT, i¥iZ53% /IGBT, Inverter

B KZE/E / Maximum Rated Values

%%T&—Eﬁ.ﬂ‘ﬁ EEE T,=25°C Vees 650 v
Collector-emitter voltage
TSR AR A A
Tc=100°C, T, =175°C | 150 A
Continuous DC collector current ¢ Jmax € nom
& e
%%TJ}EE A AE FLIR £ = 1ms e 300 A
Repetitive peak collector current
SN AFE
) Tc=25°C, T; =175°C P 535 W
Total power dissipation ¢ Jmax °
AR — 2 S5 A Ve A FEL R Vv +/-20 v
Gate- emitter peak voltage GEs
R{IE{E / Characteristic Values min.  typ. max.
o lc = 150A, Vge = 15V T;=25°C 1.60 1.80 Y
é%oﬁaei%or—e%nﬁitjtﬁi@jurﬁ%n voltage lc = 1504, Vge = 15V Tj=125°C | Veesr L75 v
Y & lc = 150A, Vg = 15V T,=150°C 1.80 v
AR 1583 4L FL .
Gate threshold voltage le =2 mA, Vee = Vee, Tj = 25°C Veen | 5.0 5.8 6.8 v
K FL A
Gate charge Vge =-15V...+15V Qg 1.20 uC
A 73
ﬁ'i'ﬁfaﬁadtance f = IMHz, T = 25°C, Vg = 25V, Ve = OV Cies 13.0 nF
s NS
ziffﬁt”riir capacitance f= 1MHz, T = 25°C, Vg = 25V, Ve = OV Cree 0.25 nF
£ HAR- R S AR b LI
Ve = V, Vge =0V, T; = 25° | 1. A
Collector-emitter cut-off current ce = 650V, Ve =0V, T; = 25°C cEs o |m
IR - 5 A s L 3
Ve =20V, Ve =0V, T; = 25°C | 500 A
Gate-emitter leakage current GE 1 CE T GES n
. R N T,=25°C 216 ns
T 388 ZE IR I (] ! o
Turn-on delay time T;=125°C | tyon 226 ns
T, =150°C 230 ns
s T;=25°C 82 ns
IR J
é:ﬂ_?j;j Tj=125°C t, 85 ns
ise Time T, = 150°C 89 ns
2 g R N T,=25°C
KT AE AR B[] Ve = 300V, Ic = 150A LinEadodll ggfls :z
: ; -4 ji= d off
Turn-Off Delay Time Vge = 15V, T.= 150°C 303 ns
Reon =3.30, T,=25°C 140 ns
‘FIK%H?‘“‘ETJ RG ff=3.30, i~ o
Fall Time Incfl)uctive Load Tj=125C t 245 ns
T;=150°C 250 ns
. —— T;=25°C 1.27 mJ
T i BE R FE !
T,=125°C | Eq 1.63 m)
Turn-on energy loss T,= 150°C 17 "y
SR R Tz 551 m
) T;=125°C | Eof 7.55 m)
Turn-off energy loss T.= 150°C 7.40 mJ
H M Ve € 15V, Ve = 360V, | 650 A
SC data T, < 6ps, Tj=150°C 5
é;j:f - 9[‘%%@[@ AN
IGBT IGBT R 0.28 K/W
Thermal resistance, junction to case R / per thic /
FETFIRES T IRE T, -40 150 | °C
Temperature under switching conditions Jop
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IGBT-H5k
oBTRR CRGMA150T65DF2AH @,c,?g

IR, W35 8% / Diode, Inverter
B ARHEME / Maximum Rated Values

23 3
R LR T,=25°C Vaam 650 v
Repetitive peak reverse voltage
TR IE ] B B | 150 A
Continuous DC forward current F
1E ) B8 A A FRLR
tp=1 | 300 A
Repetitive peak forward current p=ms FRM
/4 o e .
R{E{E / Characteristic Values min. typ.  max.
Ir = 150A, Vge = OV T;=25°C 1.60 | 2.00 | V
?rﬂ EEE " I = 150A, Vge = OV T,=125°C | V¢ 1.74 Vv
orward voltage I¢ = 150A, Ve = OV T, = 150°C 1.75 Y
S5 i) Pk U AR LA T,=25°C 83 A
J
Peak reverse recovery current Tj=125°C lrm 98 A
T, = 150°C 110 A
PR HL Ir = 150A, Vg = 300 V T,=25°C 6 uc
Recovered charge Vge =-15V T;=125°C Q, 8.7 uC
-di/dt= 2200 A/us T;=150°C 10.6 uC
J = T;j=25°C 1.4 m)
5'15] A Btk T/=125°C | Epec 2.1 m)J
everse recovery energy T,= 150°C 25 mJ
éldil: - 9[‘%%’&‘ Bﬂ g N — fts,
_ diod R 0.44 | K/W
Thermal resistance, junction to case BB / per diode thic /
A R
TSRS IR o N Tiep | -40 150 | °C
Temperature under switching conditions

—#%%, D5-D6 / Diode, D5-D6
B AKHEM / Maximum Rated Values

g % B
SRS RESE Tj=25°C Vegw 650 v
Repetitive peak reverse voltage
TESEIE A B FL IR
i le 150 A
Continuous DC forward current
&S Ik B
AE oy S VA P to = 1ms leaan 300 A
Repetitive peak forward current
HEAE{E [ Characteristic Values min.  typ. max.
I = 150A, Vge = OV T,=25°C 1.60 | 200 | V
gErﬂ EEF " g = 150A, Vge = OV T,=125°C | V¢ 1.74 Vv
orward voltage I¢ = 150A, Ve = OV T, = 150°C 1.75 \Y
S5 [ PR R e A LA T,=25°C 83 A
Peak reverse recovery current T;=125°C lam 98 A
T,=150°C 110 A
- I = 150A, Vg = 300 V T,=25°C 6 puc
Recovered charge Ve = -15V Tj=125°C Q 8.7 uc
-di/dt= 2200 A/us T;=150°C 10.6 ucC
o T, =25°C 1.4 m)J
AZ—‘/— ]
R}irﬂ RSB A T,=125°C | Eree 21 m)
everse recovery energy T.= 150°C 25 mJ
g — AT TH N o
- diod R 0.44 | K/W
Thermal resistance, junction to case B/ per diode thic /
M| ‘;{g N=|
EIRE PR o | a0 0 | <
Temperature under switching conditions
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IGBT-modules

CRGMA150T65DF2AH

1620

RS R ERH / NTC-Thermistor

HRME/E / Characteristic Values

min.

typ.

max.

HE AL FE

Rated resistance

T, =25°C

kQ

R100 {2
Deviation of R100

T.=100°C, R100 = 4930

%

FERLID

Power dissipation

T, =25°C

20.0

mwW

B-fH

B-value

Ry = RZSEXp[BZS/SO(1/T2_1/(298:15 K1

Bas/s0

3380

B-1H

B-value

R2 = Rasexp[Bas/so(1/T,-1/(298,15 K))]

BZS/SO

3440

B / Module

LI L

Isolation test voltage

RMS, f =50Hz, t =1 min.

VISOL

2.5

kv

RHIEA G2

Internal isolation

FARA L (class 1, IEC 61140)
Basic insulation (class1, IEC 61140)

Al,O,

& FE i

Creepage distance

Wi T R EE / terminal to heatsink
i ¥ 231/ terminal to terminal

11.5
6.3

FL ] B

Clearance

Ui T EEUES / terminal to heatsink
i ¥ 2T/ terminal to terminal

10.0
5.0

ERORERIRE = ¢

Comparative tracking index

CTI

>200

min.

typ.

max.

ARELRIRR, R

Stray inductance module

LsCE

15

nH

IR

Storage temperature

Tstg

125

°C

£ Y

Mounting force per clamp

40

80

Hi
Weight

40

EHEAERBERTAERAA
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IGBT-H5k

oETRR CRGMA150T65DF2AH Q\czo

i RRYE 1GBT, AR (JLAD

Output characteristic IGBT, Inverter (typical)
le=f(Vee)

VGE =15V

300

270 4

210 4

2104

180 4

[A]

150 4

I

120 4

90 1

60+

304

0.0 0.5 Lo 1.5 2.0 25 5.0
Ve V]

FEORHHE IGBT, WiARge (JiAD)

Switching losses IGBT, Inverter (typical)

Eon =f (lc)’ Eoff =f (IC)

Ve =15V, Rgon = 10 Q, Rgofs =10 Q, Ve =300 V

V=300V, R=1002

Elm]]

! —
0 30 60 90 120 150 180 210 240 270 300
I.[A]

BEASIABLYT 1IGBT, WiAEas (#LAD
Transient thermal impedance IGBT, Inverter (typical)
Zinic = (t)

0.2
—
[==]
=]
=
o
i 1 2 3 4
KW]0.02958 0.0861 02615 0.0448
ts] 0.000328 000142 0.01435 00812
0.0 T T T T T
1E-5 1E-4 0.001 0.01 0.1 1 10
t[s]

EHEAERBERTAERAA

i REE 1GBT, AR (JLAD

Output characteristic IGBT, Inverter (typical)
le=f(Vee)

T,=150°C

0.0 05 1.0 L5 20 25 30 35 4.0 45 50
Ve [V]

FEAHE IGBT, HAREE (A
Switching losses IGBT, Inverter (typical)
Eon =f (RG)' Eoff =f (RG)

Vge=215V, Ic =150 A, Ve =300V

0O 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
R[]

g4 TAEIX IGBT, #7454% (RBSOA)
Reverse bias operating area IGBT, Inverter (RBSOA)
lc=f(Vce)

Ve = 15V, Rgor =10 Q, T; = 150°C

E,=1062, T =150C
200 — I, Modul
-+ I, Chip

o 200 400 600
Vep [V
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IGBT-#L5k CRGMA150T65DF2AH @;c,?g

B R E RS, WARR (JLAD
Forward characteristic of Diode, Inverter (typical)
Ip=f(Ve)

300

200
= 150

100

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 L6 1.8 2.0 2.2 2
Vi [¥]

TERIFE AR, WA (A
Switching losses Diode, Inverter (typical)
Erec =f (RG)

lg= 150 A, Vg = 300 V

3.0
2.7 Ve 600V, 1,=1501
—
2.4+ £, T71501C
2.1+
— L8
C
L5
=)o
0.94
0.6+
0.34
0.0 T T T T T T T T T
0 3 6 9 12 1 18 21 t 2 30

IEmRERE A%, D5-D6 (HtZL)
Forward characteristic of Diode, D5-D6 (typical)
g =F (Ve)

300

200
= 150

100 -

e

0.0 0.2 0.4 0.6 0.8 1.0 L2 1.4 L& 1.8 2.0 2.2 2
Ve [V]

EHEAERBERTAERAA

FEHE AR, RS (LD
Switching losses Diode, Inverter (typical)
Erec =f (IF)

RGon =10 Q, VCE =300V

V600V, B <1062
2.5 E,., T-125C
-—-E,.. T150C

2.049

1.0+

0.5

a 30 60 90 120 150 180 210 240 270 300
I.[A]

BRASHPEIT A, BiAsds (A
Transient thermal impedance Diode, Inverter (typical)

Zipgc =f (1)
0.6
ol

0.0 T T
1E-5 1E-4 0.001 0.01 0.1 1

tls]

FFREFE Ak, D5-D6 (JLAL)
Switching losses Diode, Inverter (typical)
Erec =f (IF)

Reon =10 Q, Ve =300V

30

V,=B00Y, R =100
2.5 E C

2.049

o [m]]

0.0 T T T T T
0 30 60 90 120 150 180 210 240 270 300

1[A]
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TFRARFE %%, DS-De (L) BEASHIHST — M, D5-De (HiAY)
Switching losses Diode, Inverter (typical)

Transient thermal impedance Diode, Inverter (typical)
Erec =f (RG) ZthJC =f (t)
IF =150 A, VCE =300V

3.0 0.6
2.77 v, ol
[ Epe 17125 0.5
2.44 F--- E T=150C
2.14
0.4+
L8 =
= =
= L5 = 0.3
23] 1o+ ~
0.2+
0.94
0.6+ 0.14
0.34
0.0 T T T T
0.0 T T T T T T T T T s -
0 3 6 g 12 15 18 21 24 27 30 1E-5 1E-4 0.001 0.01 0.1 1
o t[s]
R, [Q]

SRS RO IR R R
NTC-Thermistor-temperature characteristic (typical)
R =f(T)

100000

‘ — R, ‘

10000 4

R[Q]

1000 4

100 T T T T T T T
o 20 40 60 80 100 120 140 160
TyelCl
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CRGMA150T65DF2AH

B4R / Circuit Diagram

Ti/D1 T2/D2 u T3/D3 T4/D4
+ _E [ [ [ -
l Gll E2 631 E3 l
Gl E1 L/‘l 1/1 G4 E4
~ I~
D5 D6
T T2
N
D .
$}E R~ / Package Outlines (mm)
N 1)
i 2
N 3 = . 0642003
o
[ O T
L ‘ = 7
2550 25.50
24.00 24.00
20.80 20.80
4.4 | 17,60
[u 1120 | 14.4Q
N T @ 8.00 8.00
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A,
= -

1. FEVERE DRI & i 408 (P RE 2 B A T AR IR, LA K AR, X AT R 23 L MATLAS X P S o UOHE R 4% o oo A0 L 1YY
80%LA FHH .

2. LGNS, TR IO A

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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