NJ40RO/7A6U

DONGGUAN NANJING ELECTRONICS LTD.,
TO-247-3 Plastic-Encapsulate IGBT

A U5/ Features and Benefits:

700V VG A4 T2

700V trench gate/field termination process
RIF AR

Low switching losses

Veesat 1E i R 2L

Vcesat has a positive temperature coefficient

RN F/ Applications:

REEMEREMIEF 28 / Key Performance and Package Parameters

FE L

Charging station

OBC

On board charger

AN 1] B R

Uninterruptible power supplies

Inverters

IGBT Discrete with Anti-Parallel Diode

Vces =700V, Icnom =40A / Icrm=120A

Type Vce Ic VCEsat, Tvj=25°C Tvjmax Package
NJ40R0O7A6U 700V 40A 1.42v 175°C TO-247-3L

XUk g A B IGBT

B AHUEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
4= S ER &
R kw& B T\j=25°C VcEs 700 \%
Collector-Emitter voltage
Y H
ARSI Te=100°C, Tyj max=175°C 1¢ nom 40 A
Continuous DC collector current

} Hig i
% EE*‘&‘EE FHEBT tr=1 ms Icrm 120 A
Repetitive peak collector current

SR 5 120
B EW&EEE t, <0.5us, D<0.001 Vi \Y%
Gate emitter voltage +30
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Typical Characteristics

MW Te=25C p 294 -
Power dissipation Tc=100C . 147

TETFFRARE TR

Temperature under switching Tvjop -40...+175 T
conditions

S vyH

B Tse -40.. +150 C
Storage temperature

P / Thermal Characteristics

Parameter Conditions Symbol Value Unit
IGBT #AFH, 45-528
IGBT thermal resistance, Ring-0) 0.51 K/'W

junction - case

THRE A, &5-52
Diode thermal resistance, Ring-0) 0.42 K/W
junction - case

HHE{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vae=15V, [c=40A Tv=25°C 1.42 1.80
- RS AT E ’
%f*& ﬁEm& R | Vae=15V, Ic=40A Ty=150°C | Vces 1.70 %
ollector-Emitter saturation voltage V=15V, Ic=40A Ty=175°C 173
- 559 40 04 FL R
R ﬁﬁﬂi i 1c=0.4mA, Vo= VcE Tv=25°C VGE(th) 4.3 4.9 5.5 A\
Gate-Emitter threshold voltage
B Vce=20V, Ic=40A Gts 67 S
Transconductance
iﬁ‘ﬁ)\%ﬁ . Cies 5514 pF
Input capacitance
. P
Tiieg f=100kHz, Ves=25 V, Vae=0V  T\j=25°C Cocs 202 pF
Output capacitance
S 1A i FL A
. Cres 93 pF
Reverse transfer capacitance
I IA LT Ic = 40A, Vae = 15V,
Tj=25°C 533 nC
Gate charge Ve =560V ! Qa
= e L
R ﬂﬁ&ﬁ B Vee=700V , Vge= 0 V Ty=25°C Icks 1 mA
Collector-emitter cut-off current
e R IR ER R
% kw&’ﬁ B V=0V, Ve= 20 V Ty=25°C Ioes 200 | nA
Gate-emitter leakage current
Ic=40A, Vce=400V
1 2EIR i [ Tyi=25°
f@b‘d ?mt, Vae=+15 V, Rg=8Q . f_lisfc ta(on) ;3 ns
tiri-on gefay time (FUEA) / (inductive load) e
‘ [c=40A, Vce=400V
DNl Vi=25°
i}l— ?Llj Vee=%15 V, Rg=8Q ijff;fc tr g; ns
Ise time (MU $128) / (inductive load) e
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Typical Characteristics

S AR 6] 1740, Va0V T\y=25°C 148
S HY | H vi—. °
Turmoft dela i Vor=t15 V, R6=8Q . J-7175°c ta(oft) 17 ns
uri-oit delay time (LR 3) / (inductive load) W
1c=40A, Vce=400V
A2 s ‘E = o
:fl* el Vae=+15 V, Ra=8Q i Jj;fc tr 3; ns
all time (ML £138) / (inductive load) W
Ic=40A, Vce=400V
FEdFERE R CRElikD Vee=t15 V, Re=8Q Tyj=25°C E 1.31 m
Turn-on energy loss per pulse di/dt=600A/us(Tj=175°C) Tv=175°C . 2.83
(HJE& A7 %K) / (inductive load)
1c=40A, Vce=400V
KirikeRe s CBEAKHD Vae=£15 V, R=8Q Ty=25°C E 0.51 .
off
Turn-off energy loss per pulse dv/dt=9000V/us(T+j=175°C) T\=175°C 0.74
(FLEA1ER) / (inductive load)
1k /Diode
B RNAUE{E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I i
Fefl EE L Tv=25°C VRrM 700 \%
Repetitive peak reverse voltage
TESEIE [n) ELIA FLI
IR RILEAL Tc=100°C, Tyj max=175°C Ir 40 A
Continuous DC forward current
23 N
IEFIE S WL fp=lms Trrm 120 A
Repetitive peak forward current
RFiE{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[F=40A, Voe=0V Tj=25°C 1.52 2.00
iE i ’
F WEE(}; i IF=40A, VGe=0V Tvi=150°C VF 1.23 \'%
orward voltage 1F=40A, Ve=0V Ty=175°C 119
I[F=40A
PR WA LR ’ T.j=25°C 15.36
??{WE HE R t ~dir/dt=600A/ps(T\=175°C) T J-—175°c Tru 4128 A
€akK reverse recovery curren VR:400V, Ver=-15V vi©— .
[F=40A.
1A PR 5L FLAT o T\j=25°C 0.96
o N ) e -dip/dt=600A/ps(Tj=175°C) T Lnsoc Qn S uC
€VEerse€ hecovered charge VR:400V, Vee=-15V vi— .
I[F=40A
PRI A ’ T,=25°C 119
fﬁ & E; " - -dir/dt=600A/ps(Ty=175°C) T J-—1 Jsoc trr 200 ns
€verse hecovery 1ime VR=400V, VGE=—15V vi—
[F=40A
SR EHHE CREfK D o T\=25°C 0.22
o i : ird=600AS(Ty=175°C) " 00 B 1 mJ
€verse recovered energy VR:400V, Ver=-15V vji— .
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Typical Characteristics
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B 1. B A AR (TW=25°C)
Figure 1. Typical output characteristics (T=25C)

B 2. A R (Ty=175°C)
Figure 2. Typical output characteristics (Ty=175C)
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3. Mg R REE (Vee=15V)
Figure 3. Typical output characteristics (Vge=15V)

4. BARULHRFE(Vee=20V)
Figure 4. Typical transfer characteristic(Vcg=20V)
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5. B[R A

Figure 5. Forward characteristic of Diode

6. AR

Figure 6. Capacitance characteristic
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Typical Characteristics
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Figure 7. Switching losses of IGBT Figure 8. Switching losses of IGBT
Vae== 15V, Rgon=80), Rgoff=80, V=400V Vae=%15V, Ic=40A, V=400V
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Figure 9. Switching losses of Diode Figure 10. Switching losses of Diode
Rgon=8(), Vez=400V 1=40A, V=400V
10° — 10° =
= ——Z;,c IGBT H = ——Z4,c.:FRD i
=
10-1 / 101 /
5 // g //,
L 02|/ < 10?
g Y 9
N’ N
10° i 1 2 3 4 10° i 1 2 3 4
rilK/iW]: 0.297 1.68E-3 0.207 1.19E-4- rifK/W]: 0.179 0.104 0.140 2.43E-3]
Ti[s]: 2.47E-3 0.120 0.011 0.442 Ti[s]: 4.23E-31.15E-3 0.015 0.070 ]
A T T T T
104 AR A 10 AR R
1E-4 0.001 0.01 0.1 1 1E-4 0.001 0.01 0.1
t(S) t(S)

11, S IABEPT IGBT
Figure 11. Transient thermal impedance IGBT,
Znyc=1(t)

12. B A EHHT FRD
Figure 12. Transient thermal impedance FRD,
Zc=1(t)
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Package Outline Dimensions

¥:4% & / Circuit diagram

#3 R ~F / Package outlines
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