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JTOSNOG5RED/VED/SED/FED/CED

FESH MAIN CHARACTERISTICS

4 Package

C
lc 6 A
VCEs 650V
Vcesat-typ (Vge=1 BV) | 1.6V
G
E

}Eﬁj‘% APPLICATIONS
@ iy ® General purpose inverters 4
® UPS i} ® UPS
DPAK ¢ IPAK 6
TSk FEATURES
® A AR H A ®Low gate charge

®Trench FS #{ A,
O H K%, Vee(sat), typ =

® Trench FS Technology,
@ saturation voltage:

1.6V Ic=6AandTc = Vee(sat), typ = 1.6V Ic=
25°C 6A and Tc = 25°C \
® ROHS 7= iy ® ROHS product

TO-220C

iT #2155 ORDER MESSAGE

> =)

_ WL?{ %l 5 Order codes g oo
B8 To -8 A -Gy T G 1 Marking Package
Halogen—Tube Non halogen-Tube Halogen—Reel Non halogen-Reel
JTO5NO65RED-R-B JTO5NO65RED-R-BR JTO5NO65RED-R-A | JTOSNO65RED-R-AR | JTO5NO65RED | DPAK
JTO5NO65VED-V-B JTO5NO65VED-V-BR JTO5NO65VED-V-A N/A JTOSNO65VED | TPAK
JTO05NO65SED-S-B JTO5NO65SED-S-BR JTO5NO65SED-S-A | JTO5NO65SED-S-AR | JTOSNO65SED | TO-263
JTO5NO65FED-F-B JTO5NO65FED-F-BR N/A N/A JTO5NO65FED | TO-220MF
JT05N065CED-C-B JTO05NO65CED-C-BR N/A N/A JTO5NO65CED | T0-220C

Sl lERBIRIGEIEZE

A : 2020061

JILEM

BimMD

MICAOCLCCTROMICE o0 LTD




@@ JTOSNO65RED/VED/SED/FED/CED

W mAHEME ABSOLUTE RATINGS (Tc=257C)

¥ 1H Value B
T H fF 5
JTO5N065 Az
Parameter Symbol JTO5NO65SED/CED | JTO5NO65FED i
RED/VED Unit
e AR LR — R ST
N7y _"E
ViR _ Vees 650 650 650 Vv
Collector-Emmiter
Voltage
*372 43 A N
AR H N LR Ic 12 12 12 A
Collector T=25C
Current-continuous T=100C 6 6 6 A
e R kP 4 H AR AN LA
JE D
Collector Current — lem 20 20 20 A
pulse
(note 1)
S 5 I+
BEdg s | 430 430 +30 v
Gate-Emmiter Voltage
5 X
S i 20 20 20 A
Turn-off safe area
Pp
T3
ﬁjﬁi&_ jj_z . Tc=25TC 56.8 96.2 25 W
Power Dissipation
5 e 45 S AT i L
Operating and Storage | Ty, Tste | -55~+150 -55~+150 -55~+150 °C
Temperature Range
9| 4 f R IR
Maximum Lead
TL 300 300 300 °C
Temperature for
Soldering Purposes

*EE A AR L IAT Y o v 4 U PR A

*Collector current limited by maximum junction temperature

Sl ERMBEFRIDEREZE

Hﬁz’gz 1072010051 . T BIND MICAOCLECTRADHICE COO.. LTD 2/13




Jir)

JTOSNO65RED/VED/SED/FED/CED

%% ELECTRICAL CHARACTERISTICS

m H F 5 2% = 2K ¥icli = 3 NI A VA
Parameter Symbol Tests conditions Min | Typ [Max \Units
<& HE Off —Characteristics
. e = G
TR R BVoes |c=500pA, Vee=0V 650 - | - | Vv
Collector-Emmiter Voltage
7 % FL i B A
Breakdown Voltage Temperature ABVces/AT; |Ic=1mA, referenced to 25°C - 05| - | VIC
Coefficient
= & ?“ ray
AR TSR AR ML Ices Vce=650V, Vee=OV,Tc=25C - | - |10 | uA
Zero Gate Voltage Collector Current
1E Ta) AR A I FEL IR
Gate-body leakage current, lcEsF Vce=0V, Vee =20V - - 1200 nA
forward
J N
}i @*ﬂﬂ*&'ﬁglﬁ EE/)IL IGESR VCE:OV, VGE =20V _ _ -200 nA
Gate-body leakage current, reverse
AR On-Characteristics
B E HL R
V Vce =Vee, |c=250uA 4.5 - |65 \Y
Gate Threshold Voltage GE() CE T YeE ¢ H
R [ ’ Vee=15V Ic=bA Tc=25C - 15 (1.8 \Y
. . CESAT
Collector-Emmiter saturation Voltage Vee=15V Ic=6A Tc=25C - e ho Vv
BhZA4%M: Dynamic Characteristics
il = Vce=25Y,
TN A . Cos CE _ | 259 ) oF
Input capacitance Vee=0V,
Al =% f=1.0MH
LR REE R | Cone z lara| - oF
Output capacitance
e
R I L 2 | . - l10s] - | o
Reverse transfer capacitance
Mt A% H g7 & & Total Gate Charge Qg - 137 | -
MK - 5 A HL 4 Gate to emitter charge |Qge Vce=480V,I.=5A, Vge=15 V - 5.8 - nC
MR- H A% L i Gate to collector charge/Qgc Tc=25C (note 2) - 23] -
Mt A% H g7 & & Total Gate Charge Qg - 68 | -
MBI - = 5 A HLfaf Gate to emitter charge |Qge Vcc=480V,1:=6A, Vge=15 V - 163 - |'nC
Mt -4E HL B HLfr Gate to collector chargeQgc Tc=25°C (note 2) - 28| -
HiA% H BH -Gate resistance Rg f=1 MHz, open collector - 2.0 | Q
Vee=15V Vce=360V
o Isc °F = - 4] - A
45 1% HL AL -short current TJstart<<150° C t<<10us
Sl ERBFRIGBRZE
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JTOSNO65RED/VED/SED/FED/CED

%% ELECTRICAL CHARACTERISTICS

FrR=4ME: Switching Characteristics

B H 7 5 W% =2 ¥it > NI KA
Parameter Symbol Tests conditions Min | Typ [Max| Units
FFJ5 %EIR B[] Turn-On delay time ta(on) - |22 - ns
L FFBF A Turn-On rise time tr - |15 | - ns
S #EIR IR ] Turn-Off delay time tq(off) Vee=400V,[:=5A,Re=60Q - |104| - | ns
N - Vee=15V
"~ B[R] Turn-Off Fall time tr Toz25C - 32| - | ns
o=
FiE$FE Turn-On energy Eon (note 3) - 1132 - uJ
KK iikE Turn-off energy Eoff - | 65| - | nd
M R$FE Total switching energy Etot - 197 | - uJ
JFJ5 #EIR B 1] Turn-On delay time ta(on) - 23| - | ns
b FHFE] Turn-On rise time tr - 17| - ns
KT HEIR I 8] Turn-Off delay time ta(off) Voo=A00VI=6ARS=60Q T T T s
- . Vee=15V
"~ ] Turn-Off Fall time ff I - |31 | - | ns
HiE$5FE Turn-On energy Eon (r:ote 3) - 1140 | - U]
KWiHikE Turn-off energy Eoff - 69 | - nl
SIFAFE Total switching energy Etot - 1209 - | wd
FF J5 SEIR B[] Turn-On delay time td(on) - | 25| - ns
L FHEFE] Turn-On rise time tr - 19| - ns
% W LIS B (8] Turn-Off delay time td(off) Vee=400V,[:=5A,Re=60Q - 110 - ns
N : Vee=15V
T B[] Turn-Off Fall time tf Toz150°C - | 3| - ns
FFiE 45 #E Turn-On energy Eon ((|:1ote 3) - 1145 - uJ
KWiiFE Turn-off energy Eoff - | 73| - uJ
ST A5 FE Total switching energy Etot - 218 - nl
JFJE #EIR I 1] Turn-On delay time td(on) - 27| - | ns
b FFFE] Turn-On rise time tr - 1 23| - ns
W EIR I 1] Turn-Off delay time off) | VeeTA00VIe=6ARG=60Q T T
N - Vee=15V
"B ] Turn-Off Fall time tf To=150C - | 34| - | ns
B33 FE Turn-On energy Eon ((; ote 3) - | 149 - uJ
KWrAFE Turn-off energy Eoff - | 78| - U
SJFICHFE Total switching energy Etot - | 227 | - uJ
SOFIE B RRE Mo i KBUEME Anti-Parallel Diode Characteristics and Maximum Ratings
1ER &
ﬁr% . Ve Vee=0V, Is=2.5A - 15|18 V
Drain-Source Diode Forward Voltage
1E A R P
RIIEEE Ve Vee=OV,  1s=3.0A ~ 16|19 Vv
Drain-Source Diode Forward Voltage
S [ PRI 1] tir Vee=0V, VrR=400V Iz=5A - 70| - | ns
SiliilEREBEFRIDBRZE
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JTOSNO65RED/VED/SED/FED/CED

Diode Reverse recovery time dle/dt=200A/us
SR AT orr sl - e
Diode Reverse recovery charge
R I - Claol oA
Diode Reverse recovery Current
N
ST PR S ] | . A S N
Diode Reverse recovery time
S AR LA Vee=0V, Vr=400V Ir=6A
) Qrr - | 156 - nC
Diode Reverse recovery charge dIr/dt=200A/us
SR R
) IrRrM - |44 - A
Diode Reverse recovery Current
S Typ X
% : S JTO5N065 & b
Parameter Symbol JTO5NO65SED/CEDJTO5NO65FED, Unit
RED/VED
45 3 7R I HH
J Sl Rith(-c) 2.2 1.8 5 °C/W
Thermal Resistance, Junction to Case
55 25 (1) B H
SRR _ Ring) 110 62 65 °CIW
Thermal Resistance, Junction to Ambient
TR Notes:
Lo ok oe FE e e e 5 T BR i) 1: Pulse width limited by maximum junction temperature
2: A TIRRETX 2: Essentially independent of operating temperature
3: BRI kb EE E<300ps, 5 S 2% 3: Pulse Test: Pulse Width <300us,Duty Cycle<2%
Sl EHEFRNEREE
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JTOSNO65RED/VED/SED/FED/CED

YHERhZE ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics Tj=25C

Output Characteristics 150C

0 60
~ Vgeﬁy___ ~ Vge=20V
~| so 17 ~| =0 17V
o // = /,.--""""
. /] 15V 0 1 15V
e -
/ "] 13v Vi e
30 // 30 // [—
20
7 11 20 /’%/—-— 1&_!'_
7 y /al
10 — oV 10 7 - —
o | o 1
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 7
/150‘@
20 / 10
15 / g
10 // <
5
0 / 0
4 & g 10 12 14 0
vge (V)

Collector-Emitter Saturation Voltage vs Tj

Gate-charge Characteristics

JiA<: 2020061

Veesat{V)

25
lc=10A
50 e
[
15 1c=5A
1c=2.5A
1.0
0.5
0.0
25 50 75 100 125 150

Tempreture(C)
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JTOSNO65RED/VED/SED/FED/CED

Capacitance Characteristic

Switching Time vs. IC (Tj=150C)

Ve=25V,Vge =0V,f=1.0MHz

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

10000 1000
1000 Crss E 100 —
% 100 T—————— Coss E
g \\\ -FEJ :——‘—_-.:_——_-:J--.— -
-g o — £ 10 tdoff —
8 Ciss e S —— — tf
; — — tdon
1 — . tr
1 |
o 0 2 4 6 8 10
0.1 1 10 100 Ic(A)
Voltage(V)
Switching Time vs.Rg(Tj=150C) Switching Time vs.Tj
VGE=15V,VCE=400V,lc =5A
1000 VGE=15V,VCE=400V,Ic =5A,Rg=60 Q
.............. 1000
oo T - ‘a
y = ~ 100
- __,-ﬂ"--———""—-"-" @
ED é-__.—-—-"'..——"'—- E :,,:.:..:.:--:-:..“..: ............
e N S S e tdoffins) | g - = T =T ==
‘s’ - = tflns) § 10 tdoff(ns) ——
& — - tdon(ns) E ....... tf{ns)
= = tdon(ns)
_tr‘(nsl — . tr(ns)
1 : ! ‘
0 50 100 150 200
0 100 200 300 400 500
T(C)
Re(Q)
Switching Loss vs. Ic  (Tj=150C) Switching Loss vs. Rg (Tj=150C)
VGE=15V,VCE=400V,Rg=60 VGE=15V,VCE=400V, Ic =5A
0.5 I I 0.6 :
0.45 +— Eon(mJ) — | | Eon(mJ)
_ 00;; — e Eoff(m)) . s 0.5+ — —Eoff(mJ) /
% (')3 = = Etotal(mJ) ) ~ oa Etotal(mJ) "
® 0.25 _- = e
£ 02 L - — £ 03 ~ -
2015 — e I
------- 0.2 T
01 | e
00s | T —_—— e ——— -
0.1 =
0
0 2 4 6 8 10
Ic{A) 0
0 200 o) 2 600
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@@ JTOSNO65RED/VED/SED/FED/CED

Switching Loss vs. Tj

Switching Loss vs. Vce (Tj=1507C)

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

0.30

]
| - Eon
0.25 — ---- Eoff
~ L Etotal
—_ |
C P
» 020
[
-]
=
(=21
ERR
=
£
@
0.10 R =
0.05
0 25 50 75 100 125 150 175
T, (O

Safe Operating Area For DPAK\IPAK

100

100
10 ﬂ_" -\_‘ —
\\ 10ps
E’, 1 R M 100us
DC\ \ |
\\ 1ms
10ms
0.1 \
0.01
1 10 100 1000
Ve (V)

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

0.35
Eon(mJ) -
0.3 F seseens Eoffim)) L _
= = Etotal(mlJ) -
g 025 -
= -
g 0.2 - - -
E 015 |
£
; 01 --------------------
0.05
0
200 250 300 Vee(V) 350 400 450

100
10 .~ '\.\ e
\ Jr
< N |
- ~ 100us
e \ |
1ms
01 10ms
0.01
1 10 100 1000
Vee (V)
Ic vs. Tc
1z
<
]
£ 10
2
5
&g
S
8
2
= B
(5]
4
2
0 | | ]
25 758 125 175
CASE Temperature,Tc(C)
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JTOSNO65RED/VED/SED/FED/CED

Normalized Maximum Transient Thermal Impedance for DPAK\IPAK

10
D=ToT In descending order i
£ Toek=Te*PowZase-Rase D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse i
20 ; Rye=2.2° C/W
§ 8 =SEE—
o i
T m=cs l
HE g1 g
EE : Py :
S m— 1
r?" 0.01 ==t il T |e— !
-5 Single Pulse ;
0.001 |||||| L1 11111 L1 1 1111
1E-06 1E-05 0.0001 0.001 0.01 01 10
Pulse Width (s)
Normalized Maximum Transient Thermal Impedance for TO-263
10 = ——
D=T,./T - In descending order
= T = Te*Pon-Zaic-Rae . D=05, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse
8, Rac=1.8" C/W ml I I
Z2e 1 Te— -
E 2 T ’
—a
[T}
2 o, !
EE ==S82 Pon '
% 2 — Single Pulse T
,\?'_ 0.01 P ==t {1, |— =
/ : T .
0.001 ' 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 . .
D=T_JT In descending order
= Ty o= Te+Pow-Zase-Rase D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse
L= Rguy==5" CAWV l l
28 1}
B =
L
E 5 0.1 l -
T w ' e o
E E DM
o @
3'5 0.01 , _ Single Pulse _T.. T, |+— -
: / : = v
0.001 / L L
1E-D8 1E-05 0.0001 0.001 0.01 0.1 1 10
Pulse Width (s)
o N —
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@@ JTOSNO65RED/VED/SED/FED/CED

5z R~ PACKAGE MECHANICAL DATA

DPAK FL? Unit: mm
i [
- bl - _._'__._
[} ST RO

—11 pLEes MIN HAX
O i 2. 16 2, 41
| Al (0. 97 117
il A A2 (. (0] 0. 15
I b i, 53 {0, 93
| | b 513 5. 53
- L b2 (I, (i 0). 96
I_l—1 i} ; ¢ i1, 0] ). 611
NP ] 5. &0 &, 40
L] } E £, 0 8.

8 n __|: L 5] 2. 2RERSC
B g L 2. R 3. 30
| 1. 20 1. 80
L2 (1, (i 1.00
L3 0. &5 130

5pi5 )R+ PACKAGE MECHANICAL DATA
IPAK

E
. = | H W

7 - — SYMBOL Ty
@D A 2] 2.5
s AL | 0.87 | 127
| I . b 0.65 | 0.93
bl | 513 | 5.53
[ ¢ 1 0.40 | 0.60
[ 5.80 | 6.40
b ERA E 6.30 | 6.90
! - [ 9.10 | 9.70

¢ 2. 286BSC
32 22
o ! | L1 0.82 | 1.22

o
|~ T
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@@ JTOSNO65RED/VED/SED/FED/CED

SR PACKAGE MECHANICAL DATA

¥A7 Unit: mm

A
E Al MM
== SYMBOL
T ol - T MIN MAX
Es ,//E A 430 480
Al 112 142
A2 254 2.84
@ b 0.67 1.00
- c 0.29 052
=) D1 8.40 9.00
E 9.80 10.46
= o 25485C
|_£F H 14.00 16.00
: i H2 112 145
b i | L 150 3.10
r X 145 170
| L LI T
-
. =t
s
. E -—
F - mm
O O 401 [] SYMBOL [—— =
o G [ A 4.5 1.9
‘ o a B 1.47
- O b 0.7 0.9
° c [ 045 [ 0.60
D 15. 67 16. 07
5 - D1 9.0 9. 20
= e 2. B4TYPE
. E 9. 96 10, 36
b - F 2. 34 2.74
N L 12. 58 13. 38
U U\ L1 3.13 3.33
o oLed 0 [ 3.2 3.4
Q1 2. 56 2. 96
OPp 3. 08 3. 28
F“LI‘L‘IL“ <
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®® JTO5NO65RED/VED/SED/FED/CED

; ) " "
I 7 symbol
- L| _ ﬂ — | 4,30 4.710
[P } 2 L. 410
i _ B . h 0.70 0. %5
C 0,40 I 6
- D 15,20 16. 21
| | D2 G, 00 9. 410
I I
B i i 0 m E 5,70 10, 11
‘ | | 1,38 1.69
‘ | | | 1.5 1. 40
t___%_.k i | L 12. 60 13, 6
| |
\L ' i ' L 2,80 320
1 e T 0 1. 60 3,010
01 1,20 .60
P 3,50 1,810
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@@ JTOSNO65RED/VED/SED/FED/CED

AEE

1.7 AR L B 0 AT BR 24 =] 7 b 8 B )
NEHMEENAR, TR, 5
55 A F .

2 SR FINE A A FbS, WA RERE S 2
GIEN:1S
3.7 HL B BT N A ZE L SRR I 430 fe K

WUEME, BN AT S,

AL AU FRA AR A T3 41

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.

REAN
HHAERE FRBBIRAR

Nk AR EARTTIRDIET 99 5

fi%%: 132013

MHLl: 86-432-64678411
f£H.: 86-432-64665812
MHE: www.hwdz.com.cn

TIAEHER
Mok HME FRTERIIE 99 5

fi%%: 132013
Hi%: 86-432-64675588
64675688
64678411-3098/3099
1£ 3. 86-432-64671533

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

MARKET DEPARTMENT
ADD: No0.99 Shenzhen Street, Jilin City, Jilin
Province, China.
Post Code: 132013
Tel: 86-432-64675588
64675688
64678411-3098/3099
Fax: 86-432-64671533
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