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N-CHANNEL IGBT

JTOSNO65RED/VED/SED/FED

FESH MAIN CHARACTERISTICS
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®Trench FS # A,
AR PF, Vee(sat), typ =
1.6V Ic=6AandTc =
25°C

® ROHS /i

APPLICATIONS
® General purpose inverters
® UPS

FEATURES

®Low gate charge

®Trench FS Technology,

@ saturation voltage:
Vee(sat), typ=1.6V Ic =
6A and Tc = 25°C

® ROHS product

iT# 152 ORDER MESSAGE

% Package

IPAK

.

G

TO-263

Tt:r—zznzn.{FG§ rg E

Jii4s: 201908G

BiIND

MICROCLEOTERDOMI

cs oo ., LTD

1/12

i % # 5 Order codes . |

ey T T - S
Marking Package

Halogen—Tube Non halogen-Tube Halogen—Reel Non halogen-Reel

JTO5NO65RED-R-B JTO5NO65RED-R-BR JTO5NO65RED-R-A | JTO5NO65RED-R-AR | JTO5NOG65RED | DPAK

JTO5NO65VED-V-B JTO5NO65VED-V-BR JTO5NO65VED-V-A N/A JTO5NO65VED | IPAK

JTO5NO65SED-S-B JTO5NO65SED-S—BR JTO5NO65SED-S—A | JTO5NO65SED—S—AR | JTO5NO65SED | T0O-263

JTO5NO65FED-F-B JTO5NO65FED-F-BR N/A N/A JTO5NO65FED | TO-220MF
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_@@ JTOSNO65RED/VED/SED/FED

@IRATIEME ABSOLUTE RATINGS (Tc=257C)

#  {H Value B
m H 75 .
JTO5N065 DA
Parameter Symbol JTO5NO65SED | JTOSNO65FED ,
RED/VED Unit
I e A FEAR — AR AR LR
CEREN Vees 650 650 650 \Y
Collector-Emmiter Voltage
*35 b A V2
Collector T=25C
Current-continuous T=100C 6 6 6 A
s KK AR R R G
1
lem 20 20 20 A
Collector Current — pulse
(note 1)
Pt 1o z) I+
R A Vers 430 430 430 v
Gate-Emmiter Voltage
77 X
#E TR i 20 20 20 A
Turn-off safe area
Pb
] T 224
ﬁtﬁkﬁ jj_i i Tc=25C 56.8 96.2 25 W
Power Dissipation
5t e A5 S A
Operating and Storage T3, Tste -55~+150 -55~+150 -55~+150 C
Temperature Range
7 | 46 S5t ey SR e P
Maximum Lead .
) TL 300 300 300 C
Temperature for Soldering
Purposes

*JE A H AR R AT e e UL PR A

*Collector current limited by maximum junction temperature
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JTOSNO65RED/VED/SED/FED

B4 ELECTRICAL CHARACTERISTICS

m B 5 MR Z A - ZANE:: %tk 3 NI VA
Parameter Symbol Tests conditions Min | Typ [Max \Units
KAFFHE Off —Characteristics
H £
EK 1;& kﬁj*&fﬁ r BVCES |c=500|.IA, VGE=0V 650 - - V
Collector-Emmiter Voltage
fﬁ EEJ_/J]H}#’;FT[‘
Breakdown Voltage Temperature ABVces/AT; |Ic=1mA, referenced to 25T - 05| - VI'C
Coefficient
MR T S b
B T 4 R e V650V, Vee=OV.Te=25C| - | - | 10| uwa
Zero Gate Voltage Collector Current
T T AN A s FEL U
Gate-body leakage current, lcese Vce=0V, Vg =20V - - |200| nA
forward
v ry
}i Fﬂ*ﬂﬂ*&’ﬁg/ﬁ EE{/IL IGESR VCE:OV, VGE :_ZOV _ _ _200 nA
Gate-body leakage current, reverse
B AFFME On-Characteristics
{1 HEL s
V Vce =Vee, |c=250uA 4.5 - |65 \%
Gate Threshold Voltage R CET TeE ¢ H
Vee=15V Ic=bA Tc=25C - 15 (1.8 \Y
T@*UH—SB% GE ¢ Cc
. . VCESAT
Collector-Emmiter saturation Voltage Vee=15V Ic=6A Tc=25C - e ho Vv
A% Dynamic Characteristics
7% Vce=25Y,
PN IR . Cioe CE i 259 i oF
Input capacitance Vee=0V,
A . f=1.0MH
FrH AR . Coce z . 313 i OF
Output capacitance
A oy
% o f A 2 | c.. - 0s| - | o
Reverse transfer capacitance
AR Ho A 5L 5 Total Gate Charge Qg - 137 -
MR- /% 55 ¥z H {7 Gate to emitter charge |Qge Vce=480V,I.=5A, Vge=15 V - 5.8 - nC
I -#E H B L Gate to collector charge|Qgc T<=25°C (note 2) - 23| -
I i A B £ Total Gate Charge Qg - l16.8 -
IR -2 5 4% HLfnf Gate to emitter charge |Qge Vee=480V,I,.=6A, Vee=15 V - 163 - |'nC
MK -4E F B FiL i Gate to collector chargelQgc Tc=25C (note 2) - 28| -
B L FH-Gate resistance Rg f=1 MHz, open collector - 2.0 | Q
Vee=15V V=400V
o Isc oF = - 140 | - | A
JH % 13 -short current TJstart<<150° C t<<10us
Sl EREFRINEREE
H}iz’g, 201908G Lik BIiND MICROCLECTROMICE OO. LTD 3/12




D.

JTOSNO65RED/VED/SED/FED

B4 ELECTRICAL CHARACTERISTICS

FFRHFH: Switching Characteristics

By} H 7 5 N s BN B B AL
Parameter Symbol Tests conditions Min | Typ [Max| Units
FF )i ZEIR i ] Turn-On delay time ty(on) - 22 - ns
L TFF ] Turn-On rise time t, - |15 | - ns
S W ZER I 1] Turn-Off delay time t4(off) Vec=400V,1:=5A,R5=600 - 1104]| - | ns
N F&EHE] Turn-Off Fall time t \_/I_GE_=21550(;/ - |1 32 - ns
FFid#1#E Turn-On energy Eon (rf;te 3) - 1132 - ul
KW HFE Turn-off energy Eoff - 65| - | nl
ST IHFE Total switching energy Etot - 1197 - | wld
JTJA ZEIR N A] Turn-On delay time ts(on) - 23| - ns
_EFF} ] Turn-On rise time t, - 17| - ns
S W ZEIR I 7] Turn-Off delay time ty(off) VCC:4OOV’|°_:6A’RGZGOQ - ]101| - | ns
R E] Turn-Off Fall time t \;GE:_21550CV - 31| - | ns
FIE##E Turn-On energy Eon (r:ote 3) - | 140 - VAN
KWiHFE Turn-off energy Eoff - 69| - | wJ
BT IHAE Total switching energy Etot - 1209 - | wlJ
FF )i 2EIR 5 [8] Turn-On delay time td(on) - 25| - ns
b FHE ] Turn-On rise time tr - 19| - ns
W ZEIR B ] Turn-Off delay time td(off) Vee=400V,[:=5A,Re=60Q - |110| - ns
N . Vee=15V
NEFI ] Turn-Off Fall time tf Te=150°C - 13| - ns
i@ #5#E Turn-On energy Eon (note 3) - 1145 - VAN
SWr R FE Turn-off energy Eoff - 173 - | nd
BT AAE Total switching energy Etot - 1218| - | unlJ
JF )i ZEIR I A] Turn-On delay time td(on) - 27| - ns
i) Turn-On rise time tr - 23] - ns
W7 4E3E I 7] Turn-Off delay time td(off) Vec=400V,1:=6A,R5=60Q - l107| - | ns
N - Vee=15V
B 1] Turn-Off Fall time tf Tom1507C - 34| - ns
FFi# 51 FE Turn-On energy Eon (note 3) - | 149 - nJ
SeIKr ke Turn-off energy Eoff - | 78 - | wd
BT AL Total switching energy Etot - 1227 - | wld
S IFIE R b d KASEAE Anti-Parallel Diode Characteristics and Maximum Ratings
IE WE% . Ve Vee=0V, Is=2.5A - 15|18 Vv
Drain-Source Diode Forward Voltage
Ik WEB% . VE Vee=0V, Is=3.0A - 16|19 V
Drain-Source Diode Forward Voltage
S T PR AL I T ¢ Ve=0V, Vr=400V I:=5A N [ N A
Diode Reverse recovery time dl/dt=200A/us
SihliilEREBEFRIDBERZE
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_@@ JTOSNO65RED/VED/SED/FED

B 0] P 52 Ly orr I TS R
Diode Reverse recovery charge
S IR P LR e ~ a0l - A
Diode Reverse recovery Current
]
B ) P 2 Ta] | N R s
Diode Reverse recovery time
Vee=0V, VrR=400V I=6A
S [a) P 52 LA orr GE R F - 1156 - nc
Diode Reverse recovery charge dlg/dt=200A/us
S IR P LR e ~laal - A
Diode Reverse recovery Current
HE Typ B
2 H "5 JTO5N065 =
Parameter Symbol JTO5NO65SED JTO5NO65FED| Unit
RED/VED
45 2 e A BH
IE5eH? Ring-c) 2.2 1.8 5 TW
Thermal Resistance, Junction to Case
45 BRI R AR BH
SRR | Rnga) 110 62 65 T
Thermal Resistance, Junction to Ambient
R Notes:
Lo il s B P o v 45 L B 1) 1: Pulse width limited by maximum junction temperature
2: %ZK%IVF‘@E%% 2: Essentially independent of operating temperature
3. Ry FkehdE BE<300ps, A L2 % 3: Pulse Test: Pulse Width <300us,Duty Cycle<2%
Sl EREFRINEREE
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JTOSNO65RED/VED/SED/FED

YFfiEfiZ ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics Tj=25C

Output Characteristics 150°C

50 60
- Vgeﬁ!___ ~ Vge=20V
| =0 = 17 | so HY-—
B e = /,--"""""
. /] 15V 0 1 15V
e -
/ L] 13V // -*""——..— 13V
30 30 7 [—
f
20 / unll 11 )///;/ 11V |
¥ 20 " —
) 1]
10 —— oV 10 ,// -
0 | 0 ]
0 0515 2 25 3 35 4 45 5 55 6 65 7Vee (V) 0 0515 2 25 3 35 4 45 5 55 6 65 7 Vee (V)
Transfer Characteristics Diode Characteristic
< 30 . 15
2 25 ,/ /
/150‘@ //
20 / 10
15 4 § /
10 // 5
5
0 / 0
4 6 8 10 12 14 0 3
vge (V)
Collector-Emitter Saturation Voltage vs Tj Gate-charge Characteristics
2.5 =15
= rd
Ic=10A o v
20 e P pd
— S d
=15 lg=5A % 9 //
B lg=2.5A 2
§ 1.0 E 6 /
;.| /
0.5 g 3
0.0 0
55 50 75 100 125 150 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Tempreture(C) Qg, Total Gate Charge {nC)
i o N —
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JTOSNO65RED/VED/SED/FED

Capacitance Characteristic

Switching Time vs. IC (Tj=150C)

Ve=25V,Vge =0V,f=1.0MH;

VGE=15V,VCE=400V,Rg=60 Q

10000 1000
1000 Crss E 100 T ——
B 10— Coss E
g \\-—-—— E C o TS T
-g_ o — £ 10 tdoff ——
8 Ciss e S ————— tf
) - = tdon
1 — . fr
1 |
o1 0 2 4 6 8 10
T oa 1 10 100 Ic(A)
Voltage(V)
Switching Time vs.Rg(Tj=150C) Switching Time vs.Tj
VGE=15V,VCE=400V,lc =5A VGE=15V,VCE=400V,Ic =5A,Rg=60 Q
1000 1000
e £
£ 100 ~ 100
e — Q
£ e e s £
= P e el T r= ARt SLLRRRLE LR LR L LIERLRLEELE
¥ g.-______....--—-"""' F iy Pl T
- (AN R tdoffins) §w ——tdofflns)
§ - = tflns) = N B IE tf(ns)
“ — . tdon(ns) v = = tdon(ns)
— tr(ns) 1 — ‘i tr(ns)
1 ! 0 50 100 150 200
0 100 200 300 400 500 TI(C)
Rgl)
Switching Loss vs. Ic  (Tj=150C) Switching Loss vs. Rg (Tj=1507C)
VGE=15V,VCE=400V,Rg=60 VGE=15V,VCE=400V, Ic =5A
0.5 I I 0.6 T
045 — Eon(mJ) — | | Eon(mlJ)
_ 00;; — e Eoff(m)) . s 0.5+ — —Eoff(mJ) /
% (')3 = = Etotal(mJ) ) - oa Etotal(mJ) /
® 0.25 _- = e
£ g3 -~ — £ 03 =
2015 — e -
....... 0.2 T
0.1 e
00s | T —_—— e ——— -
0.1 -
0
0 2 a 6 8 10
0
Ic{A) 0 200 Lo 4 600
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JTOSNO65RED/VED/SED/FED

Switching Loss vs. Tj

Switching Loss vs. Vce (Tj=150C)

VGE=15V,VCE=400V,lc =5A,Rg=60 Q

0.30
]
| - Eon
0.25 — ----Eoff H
—~ L Etotal
L} [
2 ]
» 020
17
o
=
=21
£ o015
=
£
[
0.10 = =
0.05
0 25 50 75 100 125 150 175
T, (O

Safe Operating Area For DPAK\IPAK

100

100
10 ] — =
\\ 10ps
E’, 1 \ M 100us
DC\ \ |
\\ 1ms
10ms
0.1 \
0.01
1 10 100 1000
Ve (V)

VGE=15V,Ic=5ARg=60 Q

0.35
Eon(mJ) _
0.3 + esasses Eoff{ml) = =
- — — Etotal{mJ) -
205 - -
g oo ==~ "
flr] L
=] __.-—'-"""
% 015 - —
S N [ P —
oos [T
0
200 250 00 350 400 450
Vce(V)
Safe Operating Area For TO-263

100
10 .~ '\.\ e
\ \ .
g . |
- 1 <
100
e \ | s
1ms
0.1 10ms
0.1
1 10 100 1000
Vee (V)
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_@@ JTOSNO65RED/VED/SED/FED

Normalized Maximum Transient Thermal Impedance for DPAK\IPAK

10
D=ToT z T I I In descending order i
£ Toek=Te*PowZase-Rase D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse i
g g ; Ryc=2.2° C/W
§ g ISR
@ i
T == j,
2 01 y
EE : Po -
$3 = 1
r?" 0.01 LT I . ! ; -. | _T, T e I
-5 Single Pulse T ;
0.001 |||||| L1 11111 L1 1 1111 11 1 111
1E-06 1E-05 0.0001 0.001 0.01 0.1 1 10
Pulse Width (s)
Normalized Maximum Transient Thermal Impedance for TO-263
10 — ———
D=T,./T | == = -+t ' In descending order
= T e Te*Pom-Zaie-Rae AR | et — D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse
2 . Rae=1.8° C/W T TTTT1 I | ]
[ =
= i) i ’
L
[T}
2 o, :
EE ==S82 Pon '
é'_ 0.01 ; E i S S ESE =SS oo i — T, |+— E
0.001 L L
1E-06 1E-05 0.0001 0.001 0.01 0.1 1 10
Pulse Width (s)
Normalized Maximum Transient Thermal Impedance for TO-220MF
10 . — S .
D=T_JT } =t i In descending order
= Ty o= TPy Zase - Rage D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse
= Ryye=5" MV I T I | |
s 3 1t : — — .
B =
L
E 5 0.1 l pl
% . j e P
E E DM
o a | 1
3'5 0.01 , : Single Pulse — _T.. T, |+— -
: / : P .
0.001 / ' L
1E-06 1E-05 0.0001 0.001 0.01 01 1 10
Pulse Width (s)
=]
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5Miz R~ PACKAGE MECHANICAL DATA

DPAK

A
—_ i - ___'____
1 - mm
SYMBOL
/:\ —1- MIN A

O L 2. 16 2,11

Al (. 47 I. 17
il N A2 (1. () (. 15

I b I, 63 0, o
| b 5, 13 5. 53
il

| T bz (0. 66 0. 96
I i : e 0.0 0. 60
NJ I 4. 80 6. 40

" P I 6. 30 6. 90

B b -l i 2, 2BENSC

. 2. A0 3. a0
| 1. 20 I, 80
[.2 (), 6l 1. 00
; {). 55 1.30

5pi5 )R+ PACKAGE MECHANICAL DATA
IPAK
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JTOSNO65RED/VED/SED/FED

E
| b1 | A T
JE = — m
% N SBOL =Ty
S, A 2.1 | 2.5
= AL | 0.87 | Lo7
| A b | 0.63 | 0.93
ol | 5.13 | 553
[ ¢ | 0.40 | 0.60
I | 5.80 | 6.40
: e E 6.30 | 6.90
' - L 9.10 | 9.70
¢ E.EﬁEBSC
; % | L2
Ut | R

oo
[

SR~ PACKAGE MECHANICAL DATA

T0-263

A
E Al MM
== SYMBOL
ol — MIN MAX
L /E A 430 4.80
Al 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 254BSC
A2 H 14.00 16.00
: i H2 112 145
| | | L 1.50 310
L1 145 1.70
| L ¢ T
-
| ]
|
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JTOSNO65RED/VED/SED/FED

O, .0 e
YA W
L
0 Q
| ) a
O
o
B M
b —
Ul

BT

LA AR T B AT IR 24 7 W
NERRBIAIE, MR, 1T 5
i 5 A 5K

2 WK IANE A A RIbR,  WATSERT S 2
GIESHITE

3L BT I T AN BRI SRR 40 B K
WUEAH, A W23 m R ) SEVE

AU U FRA A AN I3 Ak it S

AT Unite mm

SYMBOL —
VIN VIAX

A 4.5 1.9

E 147

b 0.7 0.9

c | 0.45 | 0.60

D | 15.67 | 16.07

DL | 9.04 | 9.20
e 2. 5ATYPE

E | 9.96 [ 10.36

T | 2.34 | 2.74

L | 12.58 | 13.38

1 | 3.13 | 3.33

Q 32 3.4

QL | 256 | 2.96

op | 3.08 | 3.28

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.

Jilin Sino-microelectronics co., Ltd reserves

the right to make changes in this

specification sheet and is subject to
change without prior notice.
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SN dhk: AR AR DI 99 5

MR 4: 132013

1 EFl: 86-432-64678411
fEH: 86-432-64665812
Mk www.hwdz.com.cn
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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



http://www.hwdz.com.cn/
http://www.hwdz.com.cn/
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