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NG A
N-CHANNEL IGBT

JTOSNO65RED/SED/FED/CED

FESH MAIN CHARACTERISTICS

Ic 6 A

Vce 650V

Vcesat (Vge=15V) 1.6V
Fﬁi% APPLICATIONS
@ jfidrse ® General purpose inverters
® UPS i ® UPS
Pt S S FEATURES
© fICH A FEL AT ® | ow gate charge
®Trench FS A ® Trench FS Technology
® IS @ Saturation voltage
O ROHS i ®RoHS product

iT##{5 5. ORDER MESSAGE

¥4 Package)

iT #& # 5 Order codes R 8 %
T E - GRiy Marking Package
Non halogen-Tube Non halogen-Reel
JTO5NO65RED-R-BR JTO5NOG5RED-R-AR JTO5NO65RED DPAK
JTO05N065SED-S-BR JTO05N065SED-S-AR JTO5NO65SED T0-263
JTO05NO65FED-F-BR N/A JTO5NO65FED TO-220MF
JT05N065CED-C-BR N/A JTO5NO65CED T0-220C
Sl lEREB F RN ER LS
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_@@ JTOSNOG6SRED/SED/FED/CED

Haxiix AHAEME ABSOLUTE RATINGS (Tc=257C)

#  {E Value B
2 A 5 JTO5NOB5SED Az
Parameter Symbol | JTOSNO65RED JTO5NO65FED )
/CED Unit
e e R LA — RS AR LU
CENES Vce 650 650 650 V
Collector-Emitter Voltage
*32 4 N
e L le 1 1 12 A
Collector T=25C
Current-continuous T=100C 6 6 6 A
R ik B AR AR A (i
1)
I 20 20 20 A
Collector Current — pulse oM
(note 1)
Sl S P Ve +30 +30 +30 v
Gate-Emitter Voltage
S X
ZELER i 20 20 20 A
Turn-off safe area
Pp
S
ﬁ%ﬁ jj.z . Tc=25C 56.8 96.2 25 w
Power Dissipation
I e 445 Ui S A i T Tv
Operating and Storage J’ -55~+150 -55~+150 -55~+150 °C
Tste
Temperature Range
51 e R B
Maxi L
aximum Lead T, 300 300 300 °C
Temperature for
Soldering Purposes

VSR AR AR R E e v U R 1
*Collector current limited by maximum junction temperature

0 5 1L F B 1 IR A
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JTOSNOG6SRED/SED/FED/CED

4 ELECTRICAL CHARACTERISTICS

m H B = RS B (B KB fr
Parameter Symbol Tests conditions Min | Typ [Max |Units
X&KFE Off —Characteristics
B — R S Wi 2 L
BV Ic=500pA, Vee=0V 650 | - - \Y
Collector-Emitter Voltage CES ¢ ! GE
7 o B R IR R
Breakdown Voltage Temperature ABVces/AT, [Ic=1mA, referenced to 25°C - 05| - | V/IC
Coefficient
T 4R R AR IR
I Vce=650V, Vee=0V, Tc=25TC| - - | 10 A
Zero Gate Voltage Collector Current CES cE GE ¢ H
N yray
1E fﬂﬁﬂmﬁi/ﬁ EE/)IL |GESF VCE=OV, Ve =20V - - 200 nA
Gate-body leakage current, forward
N yray
S 1ea) AN A s P IR logsr Vce=0V, Vge =-20V - - |-200| nA
Gate-body leakage current, reverse
{EZA 5 On-Characteristics
RGNS
\Y, Vee =Vee, lc=250uA 45| - |65 V
Gate Threshold Voltage GE) cETeE. e H
VLRI s B v Vee=15V Ic=5A Tc=25TC - 1.5 1.8 Y
Collector-Emitter saturation Voltage CESAT Vee=15V Ic=6A Tc=25C - 16 [1.9 \Y
ZhA4%1E Dynamic Characteristics
i % Input capacitance Cies Vee=25V, - 1299 - pF
Vee=0V,
fi i FE%¥ Output capacitance Coes f=1.0MH - [313| - | pF
R A 2% | - ~l0s] - | pF
Reverse transfer capacitance
Hit A% H. 747 A B-Total Gate Charge Qg - 1137 -
AR - S A H gy Qge | -
Gate to emitter charge ' nC
MR- H R A Qgc Vce=480V,I=5A, Vee=15 V - lsg | -
Gate to collector charge Tc=25C (note 2) '
it L e i - Total Gate Charge Qg - |16.8] -
AR -5 S K A Qge - | 63| -
Gate to emitter charge nC
M - B FEL AR LT Qgc Vcc=480V,Ic=6A, Vee=15 V - | 28 -
Gate to collector charge Tc=25C (note 2)
Wi H BH-Gate resistance Rg f=1 MHz, open collector - 2.0 | Q
_ Vee=15V Vce=360V
5 FELYAt-Short t I - | 40 - A
ALk Ei-Short curren s¢ Tistart<150C tsc<<10us

A 202309
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JTOSNOG6SRED/SED/FED/CED

4 ELECTRICAL CHARACTERISTICS

FFe4k44: Switching Characteristics

m H ® 5 PR A =2 il XA
Parameter Symbol Tests conditions Min | Typ |Max| Units
JT JE 4E IR I} A] Turn-On delay time ts(on) - | 22| - ns
- FiF ] Turn-On rise time tr - 15| - ns
Yl 4E3R i 7] Turn-Off delay time ts(off) VCC=4OOV"°_=5A’RG=GOQ - [104| - | ns
TR il Turn-Off Fall time t VTG_;;?CV - 132 -] ns
FF i@ 4 #E Turn-On energy Eon (;ote 3) - 132 - ud
KWiFE Tumn-off energy Eoff - 165 - | W
MIFRAFE Total switching energy Etot - 1197 - pd
FF Ja #EIR I} 18] Turn-On delay time ts(on) -1 23| - | ns
. FFEF 1A Turn-On rise time tr - 17| - ns
S W AEIR N 4] Turn-Off delay time ta(Off) VCCZ40°V"°_:6A’RG:600 - 1101 - | ns
F F# 1] Turn-Off Fall time t Vﬁi;;?cv - ]3] -] ns
FFiE$FE Turn-On energy Eon (rj10te 3) - | 140 | - VN
KWiFE Turn-off energy Eoff - |69 - ud
MIT45#E Total switching energy Etot - 1209 - | W
JT JE ZE IR I} ] Turn-On delay time td(on) - | 25| - ns
= FiF ] Turn-On rise time tr - |19 | - ns
S WT3EIR 5 4] Turn-Off delay time td(off) VCC=4OOV"°_=5A’RG=GOQ - 10| - | ns
T W il Turn-Off Fall time tf \4‘5;_;5’(\3/ - 135] - | ns
JFi@ 4 #E Turn-On energy Eon (Jnote 3) - 145 - ud
KWiHFE Turn-off energy Eoff - 73 - W
SJFRAFE Total switching energy Etot - 1218 - ud
FFJ& ZEIR I [E] Turn-On delay time td(on) - |27 | - ns
- FH} 18] Turn-On rise time tr -1 23| - | ns
S AEIR A 7] Turn-Off delay time taoffy | VooTA0OVI=eARS=60Q o7 T g
TR 7] Turn-Off Fall time tf \4‘5:;;’: -1 34] - | ns
JFiE$5#E Turn-On energy Eon (Jnote 3) - 1149 - N
KWiFE Turn-off energy Eoff - 78 - | W
MITR45FE Total switching energy Etot - 1227 - | W
a SilillERBIRIOERLE
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JTOSNOG6SRED/SED/FED/CED

SR AR E R i KA Anti-Parallel Diode Characteristics and Maximum Ratings
1EJA] s B
\Y Vee=0V, [r=2.5A, Tj=25C - |15]|18] V
Diode Forward Voltage F GE F .
1E 1A Hs B
\Y Vee=0V, Ir=3.0A, Tj=25C - 16|19 V
Diode Forward Voltage F GE F .
S [ PR I 6]
) , trr - 70 | - ns
Diode Reverse recovery time
S IR PR 2 R Vee=0V, Vr=400V Ir=5A
) Qrr . - |145] - nC
Diode Reverse recovery charge dlr/dt=200A/ps, Tj=25C
SR LR
) [rrm - |40 - A
Diode Reverse recovery Current
S [ PR I 6]
) , trr - 76 | - ns
Diode Reverse recovery time
IR B LT Vee=0V, VrR=400V Ir=6A
) Qrr - 1156 - nC
Diode Reverse recovery charge dIr/dt=200A/ps
) PR IR
) lrrm - |44 - A
Diode Reverse recovery Current
% H % B B MAX % fir
Parameter Symbol| JTO5NO65RED [JTO5NO65SED/CEDJTO5NO65FED| Unit
4538 5 FIAFH-IGBT
Rin- 2.2 1.8 5 °C/W
Thermal Resistance, Junction to Case o)
S5 B PR A
Rin- 110 62 65 °C/W
Thermal Resistance, Junction to Ambient oA
R Notes:

e Sk B8 P P 9 e 4 I R A1)
2: AN TARIREET R
3: Jikolat: Bkah v E<300us, 23 <2 %

1: Pulse width limited by maximum junction temperature

2: Essentially independent of operating temperature
3: Pulse Test: Pulse Width <300us,Duty Cycle<2%

SiilERHEB I ROBRAE
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JTOSNOG6SRED/SED/FED/CED

4:{Fdh%k ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics TJ=25°C

Output Characteristics TJ=150°C

30
iz, Vge: 20V
< 17V
= 15V
S 13V
= 2 11V
- oV
O
“
&
310
©°
QO
u

0 4

V515 225 '8 35 945 555 b
Vce, Collector-Emitter Voltage(V)

30
Vge: 20V
% 17V
1 15V
s 20 13v
5 11V
=2 ov
o
] 10
3
(9]
g
0 -

00535 225 3 354 45 5 55:6
Vce, Collector-Emitter Voltage(V)

Typical Transfer Characteristics

Capacitance Characteristics

10000

30
= 1000 Cies
g 20 o«
g % 100 Coes
3 15 s
Q.
g 10 LU“; Cres
g . 1
¢ " 01
4 6 8 10 12 14 01 1 10 100
Vge, Gate-Emitter Voltage (V) Vee, Collector-Emitter Voltage (V)
Gate Charge Characteristics Diode Characteristic
Vce=480V
15

15 ¢

12 F

Vge, Gate-Emitter Voltage (V)

0 PN T TR S TN SN SN TR S SN S S S |

01 2 3 456 7 8 910111213 14

Qg, Total Gate Charge (nC)

10

If, Average forward current(A)

0 0.5 1 15 2 25 3
Vf, Diode Forward Voltage(V)

SiilERHEB I ROBRAE
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JTOSNOG6SRED/SED/FED/CED

SOA Characteristics For DPAK

SOA Characteristics For TO-263

B 100
100
g 10 z 10 o N S
£ = ~
g g Q N
3 .
Q E
S 1 (3 1 ™. ~g] I
g 5 100us
3 5 e '
g{ % 1ms
= 01 O o4 10ms
) ‘
0.01
- - o 0.01
: L - H00 1 10 100 1000
Vee; Collector-Emitter Voltage(V) Vce, Collector-Emitter Voltage(V)
SOA Characteristics For TO-220MF Vcesat vs Tj
100 25
=
g Ic=10A
£ 20
— 10 ] ~J ~J s
§ \\ R &
I ® Ic=5A
] | .
3 ™. N 100ys 2 I¢=2.5A
§ DC\\ | E 10
= 1ms L
3 0.4 \ 10ms ’%
K \ 5 05
-l
8
0.01 > 090
1 10 100 1000 25 50 75 100 125 150

Vee, Collector-Emitter Voltage(V)

Tj, Junction temperature(°C)

Switching Time vs Ic
Tj=150°C,Vge=15V,Vce=400V,Rg=60Q

Switching Time vs Rg
Tj=150"C,Vge=15V,Vce=400V,Ic=6A

1000
|
|
n ———
< 100 i
£
E e  TTETTTTTITY FITErPTVm Peve:
o e N )
-—g — . “
§ 10 1 — O ff
B YDV s tf
; - = tdon
— tr
i 1 . i
0 2 4 6 8 10

Ic, Collector Current(A)

1000

Tw T

] o ="

€ bl

= -— <o o oo mm—

o

c

E PTI A I IR UL tdoff(ns)

3 - = tf(ns)

" =« tdon(ns)
e t1(S)

0 100 200 300 400 500

Rg, Gate Resistance(Q)
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JTOSNOG6SRED/SED/FED/CED

Switching Time vs Ty

Vge=15V,Vce=400V,Rg=60Q, Ic=6A

Switching Loss vs Ic
Tj=150°C,Vge=15V,Vce=400V,Rg=60Q

1

Switching Time(ns)

000
100
i B — Ry
10 — tdoff(ns)
sssanns tf(ns)
= = tdon(ns)
-« tr(ng)
1
0 50 100 150

Tj, Junction temperature(°C)

0.45
0.4 e E 0N (1))

035 T sesnnee Eoff(mJ) 7
0.3

0.25
0.2

0.15
0.1

0.05

= = [total(mJ) -
{ ”

Switching loss(mJ)

le, Collector Current(A)

Switching Loss vs Rg

Tj=150°C,Vge=15V,Vce=400V,Ic=6A

Switching Loss vs TJ
Vge=15V,Vce=400V,Ic=6A,Rg=60Q2

0.6 0.30
————— Eon(mJ) ;
Eon
0.5 — — Eoff(mJ) ) IR T I T I O (N (T S I v
e Etotal(mJ) = —— Etotal
E 0.4 é
g I s S B g 0.20
g | | 2
= -1 = 0.5
.}:; 0.2 et S
A [E—— %
o1l ———_ 0.10 I
o 0.05
(4] 200 400 600 0 25 50 75 100 125 150 175
Rg, Gate Resistance(Q) Tj, Junction temperature(°C)
Switching Loss vs Vce Ic vs. Tc
. °
Tj=150"C,Vge=15V,Ic=6A, Rg=60Q
0.35
Eon(mlJ) 15
o -
0.3 + esencan Eoff(mj) P -
- = Etotal(m) --" =<
= 025 L= =
£ -_——— - g 10
é - /_// §
<]
2 015 - : ‘ ‘ £
g s ]
201 et 2
Tl NN e 38
() bessesene o
0.05 L
0 + 0 T u T T
200 250 300 350 400 450 25 50 75 100 125 150

Vee, Collector-Emitter Voltage(°C)

Tc, CASE Temperature(°C)
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JTOSNOG6SRED/SED/FED/CED

Normalized Maximum Transient Thermal Impedance for DPAK

10 =————c=cciii———==: e ===c==:::]
_ 3 n descending order 1
[T)',TT"{T, ZoeRog [~1111D=0.5,0.3, 0.1, 0.05, 0.02, 0.01, single pulse |
J c [+ e ¥ &
_< 1 e : '
T < = e =t i
E U { + =3+ i
= L. } 1 !
[ ]
c o 01 =SE] $ H
E % s Py H
23 ! f
N & 001 ; — T |—
E {- Single Pulse Y !
0.001 -~
1E-06 1E-05 0.0001 0.001 0.01 0.1 1 10
T1, Square Wave Pusle Duration(s)
Normalized Maximum Transient Thermal Impedance for TO-263
10 . v y
In descending order |
D=To/T D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse !
_ ? : Tyen=Te*Pou-Zuc-Rae i | : ? - |
5 = - e |
gV SEL ' |
E o !
[T l |
= ll.:l 0.1 ez
: ] ' Powm :
g ?g- - Single Pulse T ;
N 0.01 ; — < (R 4
£ == T
1
0.001 > - .
1E-06 1E-05 0.0001 0.001 0.01 0.1 1 10
T1, Square Wave Pusle Duration(s)
Normalized Maximum Transient Thermal Impedance for TO-220MF
10
In descending order
D=T/T D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single puls
~ ? | Tom® TP ouZasc Rox 5,03, 0.1, .I . 0.02, 0. .smig pulse
(i B
gV
=<
£E ., :
= e 5
: é 1 PBM
,ﬁ“ - T— Single Puise f ]
E ~ < / T === = Tea |+
= e—2
0.001 / - -
1E-06 1E-05 0.0001 0.001 0.01 0.1 1 10
T1, Square Wave Pusle Duration(s)
0 S HEIREERAE
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JTOSNOG6SRED/SED/FED/CED

7z R~ PACKAGE MECHANICAL DATA

DPAK

MR PACKAGE MECHANICAL DATA

D1

oo
—

A 202309

SMERME S RESERAE
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fLf Unit: mm

i
=¥ ¥
11N WAX
i 2. 16 2 41
Al 0. 97 L 17
A2 (. 10 ), 14
Iy . b3 (), 94
&1 5, 13 B D3
[t (. b5 (), U6
r {1, 10 (), 8}
I 5, 80 &, 10
B &, 40 5. tH)
o 2. 2860SC
L. 2. ol J. 0
11 1. 20 1. 8i}
2 {1, fil) 1. 00
(), Bh L. 30
MM
SYMBOL
MIN MAX
A 4.30 4.80
M 112 142
A2 2.54 2.84
b 0.67 1.00
C 0.29 052
D1 8.40 9.00
E 9.80 10.46
e 2.54BSC
H 14.00 16.00
H2 112 145
L 1.50 310
L1 145 1.70

LTD
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02200

.
F - mm

M 14"1 (] S m MAX
o Mo [ A 1.5 1.9
o s : B 1.47
- ® b 0.7 0.9
A c | 0.45 | 0.60
D | 15.67 | 16.07
- T < DL | 9.04 [ 9.20

= e 2. 54TYPE
) M. E | 9.96 [ 10.36
b all F [ 234 | 214
N L |12.58 [ 13.38
| Ll | 3.13 [ 3.33
Coee Q 3.2 3.4
QL | 2.56 | 2.96
op | 3.08 | 3.28

el

D2
~
o

| n? 9. 00 9. 410
I _ - |
i J ] 0l m E 9,70 L0, 1
B 1,139 2. 69
| | 25 1. 40
b L 2.60 13, 6l
“‘ | [
| L2 2. 80 20
"y
1 0 2. 60 300
01 2.20 160
P 3550 80
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1. EMEERCE T e B IR J] A dh B o N B AN S AREE, TERMRAP 3, T RHE 5 A RS,
2. WSREHEINE 2 Al bR, WA SEE S A AR .

3. FEHERBIHIIE AN EGRI S AT N B RBE(E, U &S BE AL T SE1E

4. AU BUAT AL EAF IR

NOTE

1.

Jilin Sino-microelectronics co., Ltd sales its product either through direct sales or sales agent , thus,
for customers, when ordering , please check with our company.

2. We strongly recommend customers check carefully on the trademark when buying our product, if
there is any question, please don’t be hesitate to contact us.

3. Please do not exceed the absolute maximum ratings of the device when circuit designing.

4. Jilin Sino-microelectronics co., Ltd reserves the right to make changes in this. specification sheet
and is subject to change without prior notice.

BRREAR

ERERETFRVBIRAR

AN L FARE EHAARTTRYIE 99 5
fi%s: 132013

MAHL: 86-432-64678411

1. 86-432-64665812

M3k www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel:

86-432-64678411

Fax: 86-432-64665812
Web Site: www.hwdz.com.cn
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