DONGGUAN NANJING ELECTRONICS LTD.,

Insulated Gate Bipolar Transistor Module

SP4ORI2H6B PIMIGBT Module

SR PE / Features and Benefits:

o
« 1200V VAR AZZOE T E [ o o o
1200V Trench Gate / Field Termination Process Lo o o
o [RITRAFE 1
Low Switching Losses A 1 A ol ol od Al
o IERMERE

Positive Temperature Coefficient

s RN F / Application:
I ik

Frequency Converter

o fAlllk
Servo 4

. AR &
Inverter

Vces =1200V,  Icnom =40A / Icrv =80A

IGBT, #2528 /IGBT, Inverter

BAHE(E / Maximum Ratings

Parameter Conditions Symbol Value Unit

- e IS
HEHAR 7;2%1122 HE T, =25°C Vs 1200 \Y%
Collector-Emitter voltage
Jé *% EE*}} ﬁ Eﬁ‘ﬁ Te=1 OOOC, T\/J max=175°C Ic nom 40 A
Continuous DC collector current

I 25
B BT L . o “ .
Repetitive peak collector current
=20 i
HiHA% 752.51“1‘& L Ves 90 v
Gate emitter voltage
HFMEME / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, Ic=40A T,=25°C 1.78 2.3
- R B R AT ’

Zﬁkf*& ZQEETT& R %}_, i Vae=15V, Ic=40A T,=125°C VEsat 2.11

ollector-Emitter saturation voltage Ver=15V, [c=40A T, =150°C )17 v

- RS [t

*H)H;& ﬁ%*&lj’fﬁ EEAJ— IC:15II].A, Var= Ver ijzzsoc VGE([]I) 5.3 58 6.4
Gate-Emitter threshold voltage
PR FI M R L B . Ren None o
Internal gate resistor
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Typical Characteristics

o 7
%J)\Eﬁﬁ . Cies 2.71
Input capacitance f=100KHz, Ver=25 V, V=0 V. T\j=25°C nF
= — = , Vee=25 'V, Vae= =
I i 7 J c 0.13
Reverse transfer capacitance © ’
ey L
SRE kﬁi_ﬂééjz i Vee=1200V , Vae= 0V T\j=25°C Iers 1 mA
Collector-emitter cut-off current
> BRI B O
Bk KW&{E B V=0V, Vae= 20 V T\j=25°C Toes 100 | nA
Gate-emitter leakage current
Ic=40A, Vcr=600 V T,=25°C 67
‘% iR i I !
?J‘ ]i ?Ht- Var=+15 V, Re=30Q Ty=125°C | taom 60
urn-on defay fime (HB A #) / (inductive load) T,=150°C 56
) Ic=40A, Vcr=600 V T,=25°C 52
S - _ J
Rise Vae=%15 V, R¢=30Q T,=125°C tr 53
1s¢ time (5 / (inductive load)  T,=150°C 55
ns
Ic=40A, Vce=600 V T,=25°C 326
J [ié i R ‘El )
f ﬁi’fi jl-nt' Ver=%15 V, Rc=30Q T,j=125°C td off 370
Hm-olt deldy time (A #) / (inductive load) T,=150°C 379
‘ [c=40A, V=600 V T\=25°C 127
T B[] _ _ '
Fall 6 Vae=%15 V, R¢=30Q T,=125°C te 219
all time (RUB A H) / (inductive load)  Ty=150°C 258
[c=40A, Vce=600 V
b L S e i T,=25°C 4.39
TFIEERER (R Vor=+15 V, Re=30Q
. . ° ij=125°C Eon 628
Turn-on energy loss per pulse di/dt=550A/us(Tvj=150°C) T.=150°C 6.89
(B %K) / (inductive load) v . ;
1c=40A, V=600 V m
W b b b e s T,=25°C 2.00
KIAERER (R Vae=+15 V, Rg=30Q
. o T,=125°C Eott 3.01
Turn-off energy loss per pulse du/dt=4700V/ps(Tvj=150°C) T.=150°C 330
(B %K) / (inductive load) v .
LR 230 Var<15V, Vee=650V
. Isc 190 A
SC data VcEmax=Vces-Lsce-di/dt  tp<10us, T,=150°C
EITIORES TIRE
Temperature under switching Tjop -40 150 °C
conditions
—RE, WA / Diode, Inverter
B R&iEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
I3 I
RAERIEERE T,=25°C Virm 1200 \
Repetitive peak reverse voltage
THELLIE ) ELY B
. I 40 A
Continuous DC forward current
IE mk y
Fd EE HE TR t,=1ms Irrm 80 A
Repetitive peak forward current
2t
& t,=10ms, sinl80° , T=125°C It 680 A%
’t-value
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Typical Characteristics

$%54E/H / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[F=40A, V=0V T.j=25°C 2.11 2.55
1E [t ’
. FJ_JEE‘(JI— it Ir=40A, Ver=0V T,=125°C Vr 1.77 A%
orward voltage 1r=40A, Var=0V T,=150°C 1.70
. [7=40A T\j=25°C 24
R 7 (1 ’
ii Li;ﬁiﬁi et dir/dt=550A/us(T,\=150°C)  T,=125°C Trm 40 A
Yy Vr=600V, Vge=-15V T\=150°C 43
e 7 Ir=40A, T,=25°C 0.97
) H
R dch -dir/dt=550A/ps(T+j=150°C) T,=125°C Q: 6.37 nC
ecovered charge Vr=600V, Vor=-15V T,=150°C 7.70
JR IR HE (ki) 1404, T,j=25°C 0.08
-dip/dt=550A/us(T.;=150°C) T,=125°C Erec 1.89 mJ
Reverse recovered energy V=600V, Var=-15V Ty=150°C 235
TETTFORES TR
Temperature under switching Tyjop -40 150 °C
conditions
_iRE, I /Diode, Rectifier
BRAFE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
%3 5
’f‘@? L Ty=25°C, Irrv=0.05mA Virm 1600 \%
Repetitive peak reverse voltage
< U B
&WTE% IR Ty=25°C, Irrv=0.05mA A 1800 \%
Non-Repetitive peak reverse voltage
=, SZ i} v
ALY R Ts=80°C, T,=25°C Traw) 35 A
Maximum Average Forward Current
JS;FW{EI:% Eﬁ'{f . t,=10ms, sin180° , T,=125°C Irsm 530 A
urge forward curren
2t
P {El t,=10ms, sin180° , T,=125°C I’t 1400 A%
-value
HFMEME / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1E [ B JE Forward voltage [=40A, T,=25°C VE 1.16 1.40 \Y%
J I B8 37 Reverse current Vr=Vrrm T,j=25°C Ir 100 HA
TETFRRE T IRE
Temperature under switching Tyjop -40 150 °C
conditions
Dongguan Nanjing Electronics Ltd. 3/10 www.dgnjdz.com



Typical Characteristics

IGBT ., 8-t 3% /1GBT, Brake-Chopper

BA#HE(E / Maximum Ratings

Parameter Conditions Symbol Value Unit
R iR
R Zi%ﬁ_& G T,=25°C VcEs 1200 \Y
Collector-Emitter voltage
‘iéi; E\‘t Vray
IR LT Te=100C, T man=175°C 1€ om 25 A
Continuous DC collector current
I 25
5 %&EE HE te=1 ms Icrm 50 A
Repetitive peak collector current
AR - S AR et Ve 0 v
GE T
Gate emitter voltage
HF{E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Voe=15V, Ic=25A T,;=25°C 1.81 2.50
- RS R AT ’
%f*& kEETT& R EE'J—_ | Vae=15V, Ic=25A T.=125°C Versat 2.11
ollector-Emitter saturation voltage V=15V, 1c=25A Ty=150°C 290 v
RS AR [t
L ﬁﬁﬂ‘&l AR B Ic=1mA, Vge= VcE T\=25°C VGE(n) 52 5.8 6.4
Gate-Emitter threshold voltage
P S . None N
Internal gate resistor o
¥ N\ HLZY Input capacitance Cies 1.46
£100KHz, Ver=25 V, Var=0 . F
R R A \Y ¥ c 0.06
Reverse transfer capacitance - '
e L
R kmﬁéﬁ i Ver=1200V , V=0 V T,=25°C Iers 1 mA
Collector-emitter cut-off current
> B R B O
R KW&{}% e Ver=0 V, Var= 20 V T,=25°C Toes 100 | nA
Gate-emitter leakage current
[c=25A, V=600 V T\=25°C 72
.% AR o i
T’J"iﬁlﬂﬂf Veae=t15 V, Re=40Q T=125°C |  taon 60
urn-on defay fime (BB 518 / (inductive load)  T,=150°C 58
1c=25A, V=600 V =250
T C CE T,=25°C 57
Rise Var=+15 V, Rg=40Q T,j=125°C tr 62
1s¢ time (FUF#) / (inductive load)  Ty=150°C 63
ns
1c=25A, V=600 V T,;=25°C 283
e B ZE R R '
f[ﬁi’fﬁﬁj{ IET’It. Vae=£15 V, Rc=40Q T,=125°C tdofr 324
Hrm-olt deldy time (FB$18) / (inductive load)  T,=150°C 335
R R ] 1c=25A, V=600 V T,=25°C 171
Fall tim Vee=£15 V, R=40Q T,=125°C te 238
¢ (FUF#) / (inductive load)  Ty=150°C 250
1c=25A, V=600 V
> o Ly = N Tv'=250C 2.66
TRBBERE R Rk Vo= £ ISVRe=40 Q" O e 3ss .
Turn-on energy loss per pulse di/dt=370A/us(Tvj=150°C) b o '
. . T,=150°C 3.89
(inductive load)
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Typical Characteristics

1c=25A, Vce=600 V Tu=25°C 137
KIWHRERE B (k) Vae=+15 V, RG=40Q T2 soc . i
Turn-off energy loss per pulse du/dt=4800V/us(Tvj=150°C) TVJ—150°C o 2' 0
(FE /A1 %) / (inductive load) v '
TETFRARE T ILEE
Temperature under switching Tyjop -40 150 °C
conditions
—RE, HlF)-BrEsy [ Diode, Brake-Chopper
BA#HE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
< & 5
’X@_ﬁ I T\j=25°C Virm 1200 \%
Repetitive peak reverse voltage
RS IE W) ELIA R | s A
F
Continuous DC forward current
I y
EEEE BT t,=1ms IrrMm 30 A
Repetitive peak forward current
%t 15. 0 2
Eivalue V=0V, t,=10ms, T,=125°C 2t 50 As
HFMEE / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
I,=15A, V=0V T,;=25°C 2.05 2.70
IEEW EE(J:E 1t I,=15A, Vae=0V Tj=125°C Vr 1.67 \Y%
orward votlage Ii=15A, V=0V T,=150°C 1.60
; [=15A, T,=25°C 4
;z—‘ mk D
if{ zir;{rﬁeii current -dir/dt=370A/us(T.;=150°C) T,=125°C Irm 10 A
Yy Vr=600V, VGe=-15V T\;=150°C 13
e I=15A, T,;=25°C 0.26
Y 3]
R dch -dir/dt=370A/ps(T.=150°C) T,j=125°C Qr 1.02 pcC
ecovered charge Ve=600V, Vgr=-15V T,=150°C 131
I=15A, T,=25°C 0.05
W AFE (BREk D
Ii meikf?:jzef j:f] -dip/dt=370A/us(Ty=150°C)  Ty=125°C Erec 025 mJ
VEISe fecovered energy V=600V, Var=-15V T,=150°C 035
TETFRRE T IRE
Temperature under switching Tyjop -40 150 °C
conditions
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Typical Characteristics

5 KRB PH / NTC-Thermistor

$%54E/H / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
e HRH
AL AL T=25°C, +5% Ros 5.0 KO

Rated resistances

B-1H

+1% Bassso 3380 K
B-value

R / Module

Parameter Conditions Symbol Value Unit

A2 AL

Isolation test voltage

W%

Internal isolation

b Al

Storage temperature

R IR

Mounting torque for modul mounting
HE

Weight

RMS, f=50Hz, t=1min VisoL 2500 \%

ALO3

Tee -40 125 | °C

w 170 g
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Typical Characteristics

80
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Bl 1. SR R (Vee=15V)

Figure 1. Typical output characteristics (Vge=15V)

80

60

20

6 9 12
Ve (V)

K 3. SRR (Vee=20V)
Figure 3. Typical transfer characteristic(Vcg=20V)

20

Eon, Tvj=125°C
Eon, Tvj=150°C
Eoff, Tvj=125°C
Eoff, Tvj=150°C

E (mJ)

0 20 40 60 80
I (A)

Kl 5. JFRImAE WAEas
Figure 1. Switching losses of IGBT
VGE== 15V, Rgon=300, Rgoff=300, VCE=600V

L (A)

E (mJ)

80

60

20

Ver (V)

Kl 2. A RS (Ty=150C)

Typical output characteristics (T=1507C)

Vi (V)

K4, dEm R A

Figure 4. Forward characteristic of Diode

25

Eon, Tvj=125°C
Eon, Tvj=150°C
Eoff, Tvj=125°C
Eoff, Tvj=150°C

20

/

20 40 60 80 100
R, (@)

Kl 6. JTR1kE WA
Figure 2. Switching losses of IGBT
VGE=1 15V, IC=40A, VCE=600V
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Typical Characteristics

Erec,Tvj=125°C
Erec,Tvj=150°C

10°

107

10°

C(F)

107

1070

10"

20 40 60 80
I (A)

7. JPRIRE CARE
Figure 3. Switching losses of Diode
Rgon=30Q, VCE=600V

—— Cies
Cres

5 10 15 20 25 30
Ve (V)

K. AT

Figure 9. Capacitance characteristic

Erec, Tvj=125°C
Erec, Tvj=150°C

g
m

2

] \

0

40 80 120 160 200
R, (@)
Kl 8. JTFRiFE —ME
Figure 4. Switching losses of Diode
IF=40A, VCE=600V
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3

20

10

Vs (V)

Bl 10. BB HIRRE BT (Vee=15V)
Figure10. Typical output characteristics (Vge=15V)
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) Vi)
P11 IR IR i AR K12, DB fA A B AR
Figure 11.Forward characteristic of Diode Figure 12.Forward characteristic of Diode
Dongguan Nanjing Electronics Ltd. 8/10 www.dgnjdz.com



Typical Characteristics

10°

—Rtyp

R (kQ)

10°

-50 0 50 100 150 200
TNTC (OC)

13. D REBGABCR . IR R

Figure 13.NTC-Themistor-temperature characteristic
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Circuit diagram and Package outlines

#48 K / Circuit diagram

- o 2021 189 v 3
I 40 6 o goJ
1 2 3 E 19 5 7 9
& 6o 150 130 12 o
: Lo 22/23 170 014

3 R~} / Package outlines

96.310.20 R
0.00 Sl
$2.50, H =
-0.10 0.00 <
nlgy B E z RS 1
T el 10 000 00 00 ] S 1
3 % & A 0.800. 03
g = y ( 4 E -
104, 2x38 H (g
107.540.2
2-95.5
f'\ EEEE L L L 20094
& 1] 8 i 16 15 4
A JI® | o
= L 10| H——
3 B 0
5 B2 9 =
1PN 88— 11.43
(@ﬂ S S N ®-
Mo = et e e e e g e 20. 96

2
10

2

Dimensions in (mm)

Dongguan Nanjing Electronics Ltd. 10/10 www.dgnjdz.com



