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APPLICATIONS

e Induction heating(IH)

e nverterized microwave ovens
e Soft switching applications

FEATURES
®ow gate charge
® Trench FS Technology,
@ Saturation voltage:
Vee(sat), typ = 1.7V
Ic=20A and Tc =25°C
® ROHS product

iT#{& 5 ORDER MESSAGE

% Package

il & # 5 Order codes .
oy Py B il ES I
Br-%E TR -5 E BS54 T -G Marking Package
Halogen—Tube Halogen-Free-Tube Halogen-Reel | Halogen-Free-Reel
JTO020N135WED-GE-B JTO020N135WED-GE-BR N/A N/A JTO20N135WED TO-247
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JT020N135WED
HITRABIEME ABSOLUTE RATINGS (Tc=257C)
B
=
% i 5 ¥ fE value A
Parameter Symbol Unit
% 1 — R E R
R LR ﬁ%ﬂ‘& EENES Vees 1350 v
Collector-Emmiter Voltage
* A AR FE R FEL R lc T=25C 40 A
Collector Current-continuous lc  T=100°C 20 A
ROk AR H AR L UL
lem 60 A
Collector Current — pulse (note 1)
A IE ] FLIAL lr T=25C 40 A
Diode forward current [ T=1007C 20 A
TR IR bk i AR | 60 A
Diode pulse current FSM
B 1 L5 s
Bﬁmﬂﬂ*&ﬁ_ﬁﬂ‘&ﬁﬁf Vers o5 v
Gate-Emmiter Voltage
ZATAEX _ 50 R
Turn-off safe operating area
FEHH Po Tc=25C 510 W
Power Dissipation Po  Tc=100C 255 W
Y=
i Tvs -40~+175 °C
Operating junction temperature
=N =|
ﬁﬁ%/ﬂn}g TSTG -55—+150 oC
Storage Temperature
G b e R R
Maximum Lead Temperature for Soldering TL 300 °C
Purposes
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@@ JTO20N135WED

E4¥4 ELECTRICAL CHARACTERISTICS

m H i) A% = ZNE: R 2% Max Bafr
Parameter Symbol Tests conditions Min | Typ Units
XA&PFME Off —Characteristics
SRS = s _‘|S
AL ﬂﬁﬁ% Lk BVces [Ic=250UA, Vee=0V 1350, - - Y,
Collector-Emmiter Voltage
%éﬂﬂgi_l:ﬁﬁ EE,*&?}F:I'? Eﬁjﬁi I VCE=135OV, VGE=0V, TC=25 C - - 100 uA
CES
Zero Gate Voltage Collector Current Vee=1350V, Vee=0V, Te=175C - i 5 mA
1 e AR A s FEL O
Gate-body leakage current, lcesk  [Vce=0V, Vge =20V - - 100 nA
forward
S Ia) AR A I R I
Gate-body leakage current, lcesk  Vce=0V, Vge=-20V - - -100 nA
reverse
BAFFME On-Characteristics
EIRIERGENED
V Vce = Vee , Ic=250uA 45| - 6.5 Y,
Gate Threshold Voltage R YeE = YeE, T
Vee=15V 1c=20A Tc=25C - 17 2.1 \%
L FE ° i
Collector-Emmiter saturation VoltageVcesat \ge=15V [1c=20A Tc=125C - 1.9 - \Y
Vee=15V 1c=20A Tc=1757C 2.0 - \%
ZNA%E Dynamic Characteristics
A PN
LIPANGER | C ~ losol - oF
Input capacitance Py
i H1 e
. Coes VGEZOV, = 90 - pF
Output capacitance
= e e f=1.0MH;
=] I
weE _ Cres - 133] - | pF
Reverse transfer capacitance
Hit % H 47 i B Total Gate Charge Qg - 1130 .
Vcc=880V,Ic=20A, Vee=15V
MR- 52 5 % Gate to emitter charge | Qge TCSZS"C ¢ eE - | 30 ] nC
c=
W% -4 BB Gate to collector charge | Qgc - | 55 -
SliERBFRHAIRZE
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JTO20N135WED
F4%4 ELECTRICAL CHARACTERISTICS
FFo<#%E Switching Characteristics
I H fF 5 PR %A BN | HA | K| BAL
Parameter Symbol Tests conditions Min | Typ | Max | Units
FFJ5 2SR FF 1] Turn-On delay time ta(on) - 13 | - ns
_EFFEFE] Turn-On rise time tr - | 46 | - ns
S SR IR ] Turn-Off delay time ta(Off) Vee=600V,1:=20A,Rc=10Q - | 144 | - ns
N B [A] Turn-Off Fall time tr Vee=15 V,Tc=25C - 1164 | - ns
FFiE$#E Turn-On energy Eon - |o61| - mJ
KK iikE Turn-off energy Eoff - 11 - mJ
M R$FE Total switching energy Etot - 171 - mJ
JFJ5 #EIR B 1] Turn-On delay time ty(on) - | 26| - ns
b FBFE] Turn-On rise time tr - 42 - ns
KW ZEIR B 8] Turn-Off delay time ta(off) - 1188 | - ns
N i Vcc=600V,1:=20A,Rc=10Q
N B8] Turn-Off Fall time t; . - 374 - ns
. Vee=15V, Tc=175TC
FFiEHFE Turn-On energy Eon - loo1!| - mJ
KWiHikE Turn-off energy Eoff - |77 - mJ
MIFIFE Total switching energy  |[Etot - 268 - mJ
RIBE R R KBiEf  Anti-Parallel Diode Characteristics and Maximum Ratings
1E ) P
PR Ve Vee=0V, Ir=20A,Tc=25°C - 16|20 V
Drain-Source Diode Forward Voltage
X [5) P SN (]
. _ tr Vee=0V, V=600V [F=20A - 1 230| - | ns
Diode Reverse recovery time dI-/dt=200A/
Flat= us
m) Pk 52 HEL AT
R g Qrr Te=25C - |5560| - | nC
Diode Reverse recovery charge
#45E THERMAL CHARACTERISTIC
" H % 5 HE Typ By
Parameter Symbol IGBT Diode Unit
S5 B e R ABE
RE R _ Ringo) 0.294 1.128 °CIW
Thermal Resistance, Junction to Case
S5 BB A #BH
FEIRBLIE _ _ Ring-a) 34.58 36.05 °CIW
Thermal Resistance, Junction to Ambient
SliilEREBEFREBERZE

WA : 202004A

JdiLip BiIND MICROCLCOTROMIOS oo ., LTD

4/11




Jir)

JTO20N135WED

4%1F#hee ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C)

Output Characteristics (175°C)

vge

an o 4 an 4 vge
tap: 20v top: 20v
B0 4 1i7v 80+ 17v
'E' ] 15v —_— ] 15v
] o 13v %’ T 13w
€60 - 11u 60 - 11v
2 v @ v
L‘:l: A0 A v l:-I B0+ v
o 40 - buttom:5w E 4 buttom:5w
5 o
FEUE FEE
S 20 - Sz -
1 - -
n - o -
0.00 1.00 2.00 3.00 4.00 5.00 0. 00 1.00 2.00 3. 00 4.00 5. 00
Collector-Emitter Voltage,Vee (V) Collector-Emitter Voltage,Vge (V)
Transfer Characteristics Vcesat vs. Tj
90.00 - 4
BO.00 =
— £
= 70.00 - ]
= g 3
& 60.00 - =
= Py
-7} o
L s0.00 - ep 404
S £ =z
= 40,00 - 2 J_’-ﬂﬂ—/—’—'
£ so.o0 - £ TR
I E
S 20,00 W
10.00 - £
2
0. 00 . : . . =
4.00 . 00 g.00 10,00 12.00 w
25 T8 125 178
Gate-Emitter Voltage,Vge (V) Junction Temperature,Tj{C)
VFvs. Tj VTH vs. Tj
4 7
- =
=35
g =
2 g
w3 a8
= 404 G
=
=05 / =
T °
i +
2 2 204 g
e £
L [=
1.h 1o E
L
1 |E 1
d
-
m
0.5 90 . . |
25 T8 125 175
0 Junction Temperature,Tj{C)
2h 45 65 2h 10s 124 14h 165
Junction Temperature,Tj{C)
- — = =].
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JTO20N135WED

Pb vs.case temperature

Colletcor current vs.case temperature

g00 40
E?'SDD %35 1
e ‘ucfau ]
=] -
E400 5
: Ses |
S0 Beo
: i
CE UIE -
200
10
100 c |
] o
25 75 125 175 25 75 125 175
CASE Temperature,Tc(C) CASE Temperature,Tc(C)
Gate Charge Characteristics Capacitance Characteristic
VGE=15V, IC=20A Vce=25V,VGE =0V,f=1.0MHZ
151 L0000
12 270 T T
1080V = | CISS
= 1000 7
— g E
> 5 E coss
& 100
o CRSS—_
3 \‘
D T T T T T T 1 ID
0 20 40 60 B0 100 120 140 . {00
Qg(nC) Drain to Source Voltage (V)
Switching Time vs. IC(257C) Switching Time vs. IC(175C)
VCE=600V,VGE=15V, RG=10Q VCE=600V,VGE=15V, RG=10Q
_ — - - —Tdoni[ns]
250 e B0 |- Trifns)
— — Tdoffi[nS) c00 — — Tdoffi[ns)
— 200 TH In=) = T TH[nS]
£ = 400
g =0 E
= E‘” 300 -
'.E 100 E
-E .EEUEI— B B i P
50 A W
100 4 -
0 T T T 0 :_.._.==_;=_:__:__:-:;_: _________
0 10 20 30 40 i i i
0 10 20 30 40
IC.Collecter Current(A) IC.Collecter Current(A]
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JTO20N135WED

Switching Time vs. Rg(25°C)
VGE=15V,VCE=600V, IC=20A

Switching Time vs. Rg(175°C)
VGE=15V,VCE=600V, IC=20A

- — - - —Tdani[ns)
1000 ____ i?::;:l:lls[]nsl 1000] - Tri[ns)
—— — Tdoki[ng) — — Tdofi i[ng)
TFi[ng) TFi[RE] e
—_ — fom— =T ——1-..
—_— i, o W p—
z 1 £ —
"El" J__,-o-'"_'_'_' [-T] | — -
E = E
= [
g: e S Fs SR B P —_ e g“‘ 100 1 "f',_,.-_,'__.-_-'_
= PRk = e ST L E bt
g | T = e ---ttraioerE
E L E I
10 . . T 10 . . T
10 20 =0 40 50 10 20 30 40 50
Rg.Gate Resistance ( ohm} Rg.Gate Resistance {ohm)
Switching Time vs.T] Switching Loss vs. Tj
VGE=15V, VCE=600V, IC=20A, Rg=10Q VGE=15V, VCE=600V, IC=20A , Rg=10Q
- Eon[J]
400 ] _"_H:‘[:'S[]"S] 3.00E-03 — ---_-. Eaf [.1]
c —— — Tdoffi[ns] —— —EtotallJ] o
350 1 TFi[nS) 2.50E-03 —
300 S
2.00E-03 - -
250 e
200 SOE-03 - SRR S

-
L

Switching Time (nS)

1.00E-03

Switching Loss(l)

50 5.00E-04 -
0 i i . . 0.00E+00 . :
25 7= 125 7= 25 75 125 175
TjJunction temperature{tb Ti Junction temperatureﬁjl
Switching Loss vs. IC(25°C) Switching Loss vs. IC(175°C)
VGE=15V,VCE=600V,Rg=10Q VGE=15V,VCE=600V,Rg=10Q
4 50E-03 4| —--—Eenld 6.00E-03 1— _—Ez;[[j]]
Ecff [J] o
4 .00E-02 —— —Etotal(J
—— — Etaotalfd] /_,-" c JOE-03 4

= 350E-03 1 g
? 3.00E-03 4 = 4.00E-03
2 £
- 250E-03 =
£ 200E-03 - 'E 3.00E-03 4
o v
E 1.50E-03 2 2.00E-03 -
“ 1.00E-D3

5.00E-04 1.00E-03 1

0.00E+00 T T T 0.00E+00 T T T

0 10 20 20 40 0 10 20 30 40
IC.Collecter Current(A) IC.Collecter Current(A)
W
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@@ JTO20N135WED

Switching Loss vs. Rg(25°C) Switching Loss vs. Rg(175°C)
VGE=15V,VCE=600V, IC=20A VGE=15V,VCE=600V, IC=20A
2 50E-03 Eenl] 3.50E-03 1] Eonldl
------ Eaff (] 5 - — - - Eaff[J)
— - —Etotal(J] solrs i X 3 00E-03 4 —— — ErotallJ] = -
2 00E-03 A — === e T s il R
= LT S 2.50-03 1
W
S 1.50E-03 - L
a0 = apauubaege Ryl lyeipiuliulolin e & Y Tt
£ e e S e e ol =
S 1.00E-03 / 'E 1.50E-03 4 ;
i 1.00E-03
5.00E-04
S.00E-04
0.00E+00 T T T 0.00E+00 T T T
10 20 30 40 50 10 20 30 40 50
Rg.Gate Resistance { ohm) Rg.Gate Resistance {ohm}
Switching Loss vs. Vce(25°C) Switching Loss vs. Vce(175°C)
VGE=15V, IC=20A, Rg=10Q VGE=15V, IC=20A, Rg=10Q
2.50E-03 Eon[J] — Ean [J]
______ Eokt 1) 3.50E-03 e EaifL]
—— —EtotalJ] - —— —Eratal(J] EREs
2.00E-03 - ’ =
L
= S T = 250802 et = T
] c _— S @ e — =
& 1.50E-03 4 —— S 2o00e03 {—=—
g | I - CoiardiEn
E 1.00E-03 4 -_“______--'_-- E 1.50E-03 4 Cliaierein Sm T
= & 1_nuE_t|3-_____________——
5.00E-D4 /
5.00E-D4 -
0.00E+00 | | | | 0.00E+00 . | . | ]
400 450 500 550 600 650 700 4010 450 500 550 500 550 700
Vce.Collecter Voltage { V) Vee.Collecter Voltage (V3
Diode Characteristic Forward Bias SOA
T0.00 -
100 -
60.00 -
gﬁu. 00 T
£ =10
240,00 A 7
5 =
o =
530.00 - o
g £
m 14
§20.00 - 5
10,00 -
0. 00 . : : : : | 01 T ' ' 1
0.00  0.50 1.00 1.50 2,00 2,50 3.00 1 10 100 1000 10000
Forward-Voltage,V§(V) Drain-Source Voltage(V)
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@@ JTO20N135WED

Normalized Maximum Transient Thermal Normalized Maximum Transient Thermal
Impedance for IGBT(RJC) Impedance for IGBT(RJA)

1 B=3.5

0.01

0.001 4

Zjc[t)Thermal Response
Zja(t)Thermal Response

P 0.00001

0.000 0.01 1 100 0ooo 1000000 0.000001  0.000 0.01 1 100 10000 1000000

Square Wave Pulse Durtion(s) Square Wave Pulse Durtion(s)
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SMEZR~F PACKAGE MECHANICAL DATA

TO-247 BAT Unit : mm
E A
— 11 F
ot ) 2
e symbol [MIN  |MAX
il ks A 490| 5.0
B 295 335
- B1 195 235
il N . b 115 135
! | - | | b C 0.50 0.70
. | D 2090| 2110
E 1570 15.90
e.|.e 8 e 534| 554
F 190 240
L 1940 | 20.40
o L2 403 423
Q 6.00| 640
Qf 230|250
P 350 370
SHENBFRHEREE
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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.

KRR
HHAERE FRBBIRAR

Kbk A E AR 99 5

fi%%: 132013

MHLl: 86-432-64678411
f£H.: 86-432-64665812
M4k www.hwdz.com.cn

TIAEHER
Mok HME TR 99 5

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