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XNS40N60T
600V/40A tEM%EL LR IGBT

® o S/PRODUCT FEATURES

2
C
o LHAVAEHH+HEILEA
Advanced Trench+FS IGBT technology
o BIRIBHMERE 1
Low Collector-Emitter Saturation voltage G
E
® RIFRRE_ILE 3

With anti-parallel fast recovery diode

& HEEZEET,=175°C
Maximum junction temperature: T; = 175 °C

B Ry H4iE/APPLICATIONS

o rHLE A 1

Motor control

1.Gate/t#}k
2.Collector/£ B 1%
3.Emitter/ & 51k
S MEREFNE 2 1S B /Key Performance and Package Parameters
Type Vce Ic Veesat, Tyj=25°C Tyjmax Package
XNS40N60T 600V 40A 1.85V 175°C TO-247-3

RN REF SEEABRA T
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Xiner XNS40N60T

BEE. #FH

Ratings&Thermal Resistance

RATEE/ Maximum Ratings

fF5/Symbol | s#/Parameter #1{%/Condition {&/Value E{y/Unit
EBHIR-KZHIRE R —oEo
Ty=25
Vees Collector-to-emitter voltage Y C 600 v
| ESIELERDR Tc=25%C 80 A
¢ DC Collector current Tc =100°C 40
SRR EZFONEE R 0
T,<17
lorm Pulsed drain current,t, limited by Tyjmax wS175°C 160 A
| —REESERER Te=25°C 80 A
F Diode continuous forward current Tc = 100°C 40
@ “IRETEEROhER 0
T,;<175
il Diode pulsed current,t, limited by Tyjmax Y c 160 A
K- & B RIS B B —oEo
T,=25 +
Vees Gate to emitter voltage w=25C 30 v
t T2 Vee=15V,Vc<400V 10 us
s Short circuit withstand time T,j=25°C
BFEEBTNE
© = T~ = 25° W
Pot Power dissipation ¢ c 260
o TR 9
, -40~+
Ty Operating Junction Temperature A40~+ 175 ¢
EEEE .
-50~ +
Tstg Storage Temperature Range 50 150 ¢
DBk ZBR T i & 458 /Pulse width limited by Tjmax
#pA/Thermal Resistance
fF5/Symbol | &#/Parameter & A{E/Max.Value | BE{r/Unit
IGBT & A ZlEAR#BE
Rino-c) IGBT thermal resistance Junction-to-Case 0.57 KIW
TIRE SR EURIRH R
Rin.c) FRD thermal resistance Maximum Junction-to-Case 11 KIW
LEBINR A
Rina-) Thermal resistance Junction-to-Ambient 40 KW
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Xiner XNS40N60T
=
B S5
Electrical Characteristic
475 H |45 ME/Static Electrical Characteristic
e | K sk 5 1 Valueff By
Symbol | Parameter Test conditions Min Typ Max Units
EHR-AFRTFTEE - - —oEo
V(erIces | Collector - Emitter breakdown voltage Vee=0V le =1mA,T,=25°C 600 - - v
VCE t %@*&-ﬁ%{l’*&f@*u}iﬁ% . VGE:15V,|CZ4OA,TVJ':25°C —_— 1.85 2.1 v
(s3) | Collector-Emitter Saturation voltage Vee=15V,1c=40A,T,;=175°C _ 292 —
FARFF R R E R & _ _ —oEo
VGE(’(h) Gate threshold Voltage VGE_VCEI|C_4mA!TVJ_25 C 5 5.6 6.5 \%
Ve —REERSBERE Vee=0V,|-=40A,T,=25°C 1 1.4 1.8 y
Diode Forward Voltage Vee=0V,I[;=40A T,=175°C — 1.1 —
I 1R- K SRR R _ _ —17E0 _ _
loes Gate to Emitter Leakage current Vee=20V V=0V, T;=175°C 200 nA
SHR-RHIRFE _ - —17Eo
les Zero gate voltage collector current Vee=600V,Vee=0V, T,=175°C | — - 400 WA
_ &R IR E8 BE
Rein Integrated gate resistor - _ 0 o Q
7S SHFME/Dynamic Electrical Characteristic
#S B8 TR KA Value € =14
Symbol | Parameter Test conditions Min Typ Max | Units
Ciue fﬁ‘ﬁ/\%é _ — | 2440 | —
nput capacitance
ﬁﬁ EE,%G' VGE = OV,VCE: 25V,
Coes Output capacitance f=1MHz, T,;=25°C o 186 _ PF
c REFHER . 69 .
res Reverse transfer capacitance
MiRE 2
Qg Total gate charge o 144 o
Q l\j *&'ﬁ%ﬁ*&%% |C :40A,VCE=480V, _ 17 . nC
9 Gate to emitter charge Vee=15V, T,=25°C
Q IR-EBREE . 74 .
ge Gate to collector charge
| %E%@iﬁ -I—vj:25OC 1VCE:4OOV! _ 180 _ A
sC Short circuit collector current Vge =15V
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Xiner XNS40N60T
FRFEME. RMHRE
Switching Characteristic Inductive Load
IGBT ##4\IGBT Characteristic
B | BK ik 5 fEvalue By
Symbol | Parameter Test conditions Min Typ Max Units
T FF B IR A 5] T,=25°C — 43 — .
d(om) Turn-On Delay Time T =175¢
=175°C — 40 —
T | L Tese | — | s | — |
Rise time V=400V ij:l750C _ 40 _
. Ic=40A =250 _ _
T KA FER B 8] c Ty=25°C 331 -
d(of) Turn-Off Delay Time Rgon=20Q T,=1757C _ 355 _
Ren=200 T,=25° 46
t T B R [E] . C=0nF y=25°C — — ns
Turn-Off Fall Time VGE:15V ij=l75°C _ 39 _
E i*ﬁ%?ﬁ%% L|0ad:150UH TVJ':ZSOC - 1.3 — m
on Turn-on switch loss T,=175°C _ 26 .
E BOR K IMIRFE T,=25°C — 1.3 — .
off Turn-off switch loss ij:l750C _ 1.4 _
“HREHFM\Diode Characteristic
#e | BK sk 5 £ fvalue B
Symbol | Parameter Test conditions Min Typ Max Units
t R W | 7 | T
" Diode Reverse Recovery Time T,=175°C . 214 .
0 “HRERRKEBRE T=25°C - 0.9 - uC
" Diode Reverse Recovery Charge T,=175°C . 36 .
I = 40A -
| RERE#ESR V2400V s | — | 14 ) = |
rm Peak reverse recovery current R™ —17c0
. T,=175°C —_ 28 —
dig/dt=-500A/us v
di/dt WE THERARABREMLE T=25°C - 225 - Alps
i Peak rate of i T,=175°C — 262 —
E “HRERERERE T=25°C - 130 — |
rec Diode Reverse Recovery loss —17c0 H
T,=175°C — 550 —
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Xiner XNS40N60T
YHIE Bh 2%
Characteristic Curve
I(A) W @25°C I(A) - BHEtt@175°C
80 Typical Output Characteristic @25°C 80 Typical Output Characteristic @175°C
— —\VGE=7V / — —VGE=7V Y/
—-=VGE=8V If | —_- = /
70 : — 70 GE =81 '/
-==VGE=9V .I N '/——"‘ - ==VGE=9V _I
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60 T VeE=12M /| T e GE = 12V J
—vee=154; / ——VGE =15V !
50 T 50 — ’ e
- VeE=178i / - - VGE=17V . -
iy
J: !
40 ,_.'/ P R B 40
/:' /o,
f:r .
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et ie 1R B - [ TAR R R
8I((:)(A) Typical transfer characteristic Vee(V) Typical Vce as a function of Vge
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Xiner

XNS40N60T

HFE B 2

Characteristic Curve

ENFSIRFE- R

E|06$S(mJ) Typical switching losses as Ic

Eloss(mJ)  Typical switching losses as Re

ENFSIRFE- 1R PR 1

3
—— Fon —— Eon
- . = FEoff -+ = Eoff
5 25
/
/
/
4 2 7/
. / . V=15V
/ VCC=400V ., I _40A
2 - {Vee=15V 1 g ¢~
2 GE™ g T;=25°C
0 R;=20Q
. P4 T;=25°C .
/‘ ‘
/
lc(A) R+(Q)
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Eloss(m3J) iﬂ?&?ﬁﬁ_iﬂgﬁﬁ t ﬁ?&ﬂﬂ'l‘ﬁj_ﬂ*&lﬁpﬂ
Typical switching losses as T, (ns) Switching times as Rc
800
3 —— Eon —Td(on)
- - |Eoff 700 70 /
25 — —Td(off) /
————eTf /
/ 600 7
2 y /
/ 500 /
yd / V=400V
15 // 400 // V=15V
il e Y e / Ic=40A
V=400V 300 y T =25
1 V=15V /
.=40A 200 /
. R;=20Q,
100+ o=
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Xiner XNS40N60T
Y dh 2

Characteristic Curve

MREHE
Vge(V) Typical gate charge c oo EBE
e ypical g 9 Capacitance as a function of V.
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Xiner XNS40N60T

TO-247-3 HE#HIE
TO-247-3 Package Data

A N o MILLIMETERS
- o * =H= MIN MAX
| T A 15.75 15.85
% D | B 20.9 21.05
H E + ] C 19.85 20.05
n % D 5.75 5.85
P E 4.15 4.25
F 5.44BSC.
J + G 4.95 5.05
‘ i H 1.97 2.03
- H I I ! 2.35 2.45
r il L J 0.6 0.65
C Y K 1.17 1.25
i L 1.95 2.05
Y M 2.85 3.11
D b 35 3.7
S N R L

= BA/Disclaimers

ARG mAE T R ERRS THME. SR, FARIEMRTRREERT A~
@;'ji_k‘t&%ﬂlﬂé’a'lﬁﬁ‘é\ FRMINEE. AT RIESESmES P~ mP IERS, &N EREM
D

Specifications of any and all Invsemi products described or contained herein stipulate the
performance, characteristics, and functions of the described products in the independent state,
and are not guarantees of the performance, characteristics, and functions of the described
products as mounted in the customer’s products or equipment. To verify symptoms and states
that cannot be evaluated in an independent device, the customer should always evaluate and
test devices mounted in the customer’s products or equipment.

AFRECRASESR, INAZFEELATRBAEE (WRAFEE. THEXEERENEMS
#) , BMERERBY, mslEEAIZTRNRELIAHNE SEAKBEERE.

Invsemi assumes no responsibility for equipment failures that result from using products at
values that exceed, even momentarily, rated values (such as maximum ratings, operating
condition ranges, or other parameters) listed in products specifications of any and all Silicon
products described or contained herein.

HTPRBEARHEFRE, AXMANBENEAHREEETESXEEN, BARATRM,
Any and all information described or contained herein are subject to change without notice due
to product/technology improvement, etc.

RIS SR ARB RS
Shenzhen invsemi technology co,ltd
IGBT IPM PIM HVIC RIS 8 SAEFAFR/AE] (invsemi.com)

8/8


http://www.invsemi.com/

