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FES¥ MAIN CHARACTERISTICS #1345 Package
Ic 30A C
VCEs 650V
VCEsar-TYP 1.7v
¢ E
Big APPLICATIONS
OPFC ® Power factor corrector (PFC)
O UPS Hi e UPS

Fad Tt =1 FEATURES

© {IC AR H frp ®Low gate charge
®Trench FS ik ®Trench FS Technology
O ROHS 7= i ® ROHS product

iT#{E2 8. ORDER MESSAGE

il % %! 5 Order codes .
B8 ES
HR-%% TX-%E B K- T K-SRy ,
Marking Package
Halogen—Tube Halogen—Free—Tube Halogen—Reel Halogen-Free—Reel
TT030K065EQ—-GE-B TT030K065EQ-GE-BR N/A N/A TT030K065EQ T0-247
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®® TTO30K065EQ

BT RATEME ABSOLUTE RATINGS (Tc=25C)

Iﬁ =
% H fF5 % value B .ﬁi
Parameter Symbol Unit
Feci] — K THL
B = 5 FLK Zi_ﬁﬂ“&ﬁ{uu CENEN Vees 650 Vv
Collector-Emmiter Voltage
* S FLA R
Collector Current-continuous Ic
Tc=25°C 60
Tc=100°C 30
BRI R R FB IR G 1
lcm 120

Collector Current — pulse (note 1) A
ARE IE 1A I L IR
Diode RMS forward current
Te=25°C e 60
Tc=100°C 30
AR IE 1A K L IR | 120
Diode pulse current FSM
m@ﬂﬁm?ﬁﬁ&%ﬁ Vees 420 v
Gate-Emmiter Voltage
Turn-off safe area 120 A
LARETIEX

T oh =2 P
FEHK jJ% o 0 234 W
Power Dissipation TC=25°C

e
R Tste -55~+150 °C
Storage Temperature Range
gl
Junction Temperature Range Ts S5~ +175 C
51 e fie e AR IR
Maximum Lead Temperature for TL 300 °C
Soldering Purposes
* SR FE B PRI P o e 4 R PR A
*Collector current limited by maximum junction temperature

TR Notes:

1: ik 5 FE E e v 45 Ui IR ) 1: Pulse width limited by maximum junction temperature
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TTO30KO65EQ
454 ELECTRICAL CHARACTERISTICS
m B 5 A %A 8= ZNE: %R > NI R A
Parameter Symbol Tests conditions Min| Typ | Max |Units
KA Off —Characteristics
RSy = zZ= £
R EET&%%EEJ_ BVCES |IC=250pA, VGE=0V 650 - - \Y
Collector-Emmiter Voltage
T YR
R T S HRR ICES  VCE=650V, VGE=0V, TC=25°C - - ]3| pA
Zero Gate Voltage Collector Current
R R R IGESF  \VCE=0V, VGE =20V - - |200| nA
Gate-body leakage current,forward
MR
SR R e IGESR VCE=0V, VGE =-20V - - |-200] nA
Gate-body leakage current,reverse
JEA4EME On-Characteristics
% &
s VGE(th) VCE =VGE , IC=250pA 40 - |60 V
Gate Threshold Voltage
YL VGE=15V IC=30A Tc=25°C - 117121 Vv
Collector-Emmiter saturation Voltage VCESAT |VGE=15V IC=30A Tc=125°C - 119 - \Y;
VGE=15V IC=30A Tc=175°C - 121 - \Y
FhA4%M Dynamic Characteristics
A o~
MARE Cies - 11760, - | pF
Input capacitance
ot VCE=25V,
I
" _ Coes  VGE=0V, - 139| - | pF
Output capacitance
2 I b 7 oMz
=] I
" ) Cres - | 42| - pF
Reverse transfer capacitance
MK Ho 177 1 5 Total Gate Charge Qg VCC=520V,Ic=30A,RG=10Q VGE=15| - | 66 | -
MK - I 5F #% Gate to emitter charge Qge \% - 18] - | nC
Hi-H%-4E B 4% Gate to collector charge  |Qgc TC=25°C - 12| -
Wik HE FH-Gate resistance Rg f=1 MHz, open collector - 11| - Q
]ﬁ 7 =
®n  H i) 8% MAX LA &
Parameter Symbol Unit
45 28 7 U FARE :
Rth(j-c 0.64 °
Thermal Resistance Junction-Case IGBT (-c) CIW
45 28 7 U FARE :
Rth(j-c 1.35 °
Thermal Resistance Junction-Case diode (-0 cw
&35 S P B FABH :
Rth(j-A 40 °
Thermal Resistance, Junction to Ambient -A) cw
Sl lEREB S iRINER LG
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¥4 ELECTRICAL CHARACTERISTICS

FFocikt Switching Characteristics

I H fF5 PR %A BN | HA | K| BAL

Parameter Symbol Tests conditions Min | Typ | Max | Units
FFJ5 ZEIR ] Turn-On delay time td(on) - | 10| - ns
L FFAFE] Turn-On rise time tr - 52| - ns
KW LIRS (8] Turn-Off delay time td(off)  \VCC=400V,Ic=30A,RG=10Q - | 66 | - ns
"N B&IS ] Turn-Off Fall time tf VGE=15V - 72 - ns
JFi#E#5#E Turn-On energy Eon TC=25°C - 1051| - mJ
SFeWiAE Turn-off energy Eoff - 1059 - | mJ
BT RAFE Total switching energy Etot - 110 - mJ
FF J5 IR FF 1] Turn-On delay time td(on) - 12 - ns
b FBF1E] Turn-On rise time tr - 50 - ns
KW LEIR ) ] Turn-Off delay time td(off) VCC=400V,1c=30A,RG=100 - 78| - ns
N &} ] Turn-Off Fall time tf VGE=IS YV - 1146 - ns

TC=175°C

F B4 FE Turn-On energy Eon 0.53 mJ
KWiHiFE Turn-off energy Eoff 0.89 mJ
MIT A Total switching energy Etot 1.42 mJ

RHBEIRERE RS ABEME Anti-Parallel Diode Characteristics and Maximum Ratings

NN

) . VF VGE=0V, IF=20A - 15|18 \Y,
Drain-Source Diode Forward Voltage
=
&_rﬂ Sl ) trr - | 150 | - ns
Diode Reverse recovery time
R VGE=0V, VR=400V IF=20A
[=S1KY/)
) i Qrr dIF/dt=200A/us - | 546 | - nC
Diode Reverse recovery charge o
= TC=25°C
. A PR FL YL IRRM ) - ] A
Diode Reverse recovery Current
S )R I ]
) ) trr - 1239 - ns
Diode Reverse recovery time VGE=0V, VR=400V IF=20A
K dIF/dt=200A/us
&.rﬂ I Qrr o H - |1716| - nC
Diode Reverse recovery charge TC=175°C
Af/* Nray
PR i IRRM - l125| - | A
Diode Reverse recovery Current
SilillERBIRAEELE
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4%1F#hsE ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C) Output Characteristics (1757C)
vge
120 1 top: 10 120tr:b_:h: :ii
17v 17v
EIDD b 15y E_IDEI b 15v
% 13w -Er 13v
E &0 1 Hly <80 | 1w
E v b E Oy
(.J:_I % " IIIII é & bl.;ltom'?v
g e '
é, 40 E L
= =
Yoo - S
20 A
D -
D 1 2 4 B 6 7 8 b -
a 1 z 3 4 ] 4 T a8
Collector-Emitter Voltage,Vee (V) Collector-Emitter Voltage,Vge (V)
Transfer Characteristics Vcesat vs. Tj
Vce=20 V Vge=15V. Ic=15A. 30A. 60A
120 - 35 T
VGE=15V T°
100 - U S
=z
u
£ 80 —
7]
= >
360 - et
5 ©
o - %
S o
20 - >
a -
Gate-Emitter Voltage,Vge (V) 30 60 a0 120 150
Ts,Junction temperature (C)
Qg VTH vs. Tj
Vge=15V. 1c=30A. Vce=520V 1c=250uA
15 - .
12 - Z 6
s
B 5
R £
% % 4 typ
=5 -Fn'i
£
3 - £
£ 2]
D T T T T T T 1 ‘2 1 T T T T T 1
0 10 20 30 40 50 60 T0 9 s 50 78 100 125 150 175
Qg(nC) Junction Temperature,Tj(T)
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Diode Characteristic Capacitance Characteristic
Tj=25°C. 175°C VGE =0V. f=1.0MHZ
B0.00 - 10000 -
50,00 - Cies
3 s D
?E-zm.nu . Sy coes
£ e
330,00 - 3
- a
Se0.00 - E‘ 100 1
£ Cres
10.00
10
o.100 : 0.1 ! 10
0 0 1 1.5 2. .
Forward-Voltage, VF(V) Drain to Source Voltage (V)
Switching Time vs. IC(25C) Switching Time vs. IC(175C)
VCE=400V. VGE=15V. RG=10Q VCE=400V. VGE=15V. RG=10Q
— - - — Tdenin%] — - - —Tdeni[ng)
B0 e TrifnZ] e O 1 O 8 1 IS Trijng)
—— — Tdaffi[nE —— —Tdoffi[ng
195 | TEi[ng) 250 4 THi[ng)
2 g
< 100 - T 200 -
E E
= 75 ' 150 -
£ £
_g 50 it g 004 e
i e W e s e R S
25 = 50 - L
0 _'__-I_'___F--'I-'__-_F-I T T 0 T -_F-I‘_____ |_ -_--I_--_- |_ _
0 10 20 30 40 50 60 0 10 20 30 40 50 60
IC.Collecter Current{A) IC.Collecter Current{A)
Switching Time vs. Rg(25°C) Switching Time vs. Rg(175°C)
VGE=15V. VCE=400V. IC=30A VGE=15V. VCE=400V. IC=30A
- —--— Tdanifn 1000 of —--— Tdeniind)
1000 ¢f —--— I:‘i [nS[] B S—p
—— — Tdeffi[ng] —— —Tdeffi[nE)
TFi[pS) THi[ng)
E — E _—— T
[ Lol [] |
£ — £ —
[~ -
a0 100 4 e — En 100 grr: —r
= ST R R e o P = T
E ........ Sane) iase E ....... L _
e - —
r/J —___.r‘ -
J/ i -
10 | | | | 10 = . . .
o 10 20 30 40 50 0 10 20 30 40 Gl
Rg.Gate Resistance { ochm) Rg.Gate Resistance { ohm)
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Switching Time vs.Tj Switching Loss vs. Tj
VGE=15V. VCE=400V. IC=30A. Rg=10Q VGE=15V. VCE=400V. IC=30A. Rg=10Q
— - - — Tdoni[nE] Exn (]
160 1| Trifnd] 160E-03 4 ------ Eoff [J]
—— —Tdoffi[n] — —Etonalld)
. 1.40E-03 =
TFi[nE) c e
= 120 _MzoEO2 -
= = L —
= @ 1.00E-03
E 2
F s — 2n 8.00E-04 -
="+ _— ——
= —— A S R S
= 6.00E-04
£ - £
€ - A 4.00E-04 -
w
R e e B e R 2.00E-04
0 . 0.00E+00 i i
5 s 125 175 25 75 125 175
Tj.Junction temperature{T) Tj.Junction temperature{iC)
Switching Loss vs. IC(25°C) Switching Loss vs. IC(175°C)
VGE=15V. VCE=400V. Rg=10Q VGE=15V. VCE=400V. Rg=10Q
3.50E-03 —--—Ean () 450E-03 3] —--—Eenin
Eoff 1] Eaft [4)
3.00E-03 o v SOOE03 1 e
. __ 3.50E-03 A A
= 250E-03 =
w @ 3.00E-03
5 20003 - 3 5epe0n -
> g
= 150603 £ 200603
[*]
£ | o003 E 1.508-03 1
v 1.00E-03
5.00E-04 - —
0.00E+00 0.00E+00 « . | | |
0 0 10 20 40 50 80
IC.Collecter Current(A) IC.Collecter CurrentA)
Switching Loss vs. Rg(25°C) Switching Loss vs. Rg(175°C)
VGE=15V. VCE=400V. IC=30A VGE=15V. VCE=400V. IC=30A
Eon[J]
1.80E-03 ______ Eoft 1] 2.50E-03 — Ean [J]
— - — Etotali) [ Y N A M Eoff [J]
1.50E-03 B . > DOE-03 —— —Eretal(J) .
—_ = L
§ 120503 aRN T E 1.50E-03 25!
Q T SOE-03 4 -
- B 1o —
& 0.00E-04 - £ —
= £ 1.00E-02 1
E 6.00E-04 @A
v
5.00E-04 -
3.00E-D4 4
0.00E+00 . . . ; 0.00E+00 - - - -
0 10 20 30 40 50 0 w2 =0 “0 =0
Re.Gate Resistance {ohm}
Rg.Gate Resistance { ohm?)
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Switching Loss vs. VCE(25°C)
VGE=15V. IC=30A. Rg=10Q

Switching Loss vs. VCE(175°C)
VGE=15V. IC=30A. Rg=10Q

Ean [J] Een(J]
1.60E-03 — ______ Eaff 1] 180E-03 — ------ Eaff [J]
14DE_03 — — Erctalld) 1.60E-02 4 —— — Eratal(d) ==
. 1.20E-03 _ 140E-03 4
= F 1.20E-03
2 1.00E-02 2
s = 1.00E-03 -
oo 8.00E-04 g
£ £ 8.00E-04 -
S G6.00E-D4 =
£ £ 600E-04 - =
& 4.00E-D4 " sooEoa £
2.00E-04 2 00E-04 4
0.00E+00 T T T T T 0.00E+00 T T T T T
200 250 300 350 400 450 500 200 250 300 350 400 450 500
Ve Collecter Voltage (V) Vce.Collecter Voltage (V)
Safe Operating Area For TO-247 Transient Thermal Impedance for TO-247
1000 10" &
g I
< 100 £
= ]
= Q
N LR g
e 10 =]
3 2
5 E
k] 1 =
= E
Q  rrpmTohetes ]
Q
5 O =
------
0.01 — : i : i N - —— - — —HH——
1 100 1000 10° 107 107 10° 10°
Vce,Collecter-to-Emitter Voltage(V) T1,Square Wave Pusle Duration(Sec)
Colletcor current vs.case temperature
VGE=15V. Tj<175C
TO
G0
%ED
=
[ =
L 4p
5
(]
S 20
k>
© 20
(]
10
0 T T T T T r
u} 25 1] i<l 100 125 180 175
CASE Temperature,Tc(C)
SiERBFRINERZE
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S MER~F PACKAGE MECHANICAL DATA
TO-247
B {7 Unit : mm
s mm

SYMBOL MIN TYP MAX

A 4.90 5. 00 5. 10

B 2.95 3.10 3.35

Bl 1.95 2.10 2. 35

b 1.15 1. 20 1.35

c 0. 50 0. 60 0. 70

D 20.90 | 21.00 | 21.10

E 15.70 | 15.80 | 15.90

e 5. 34 5. 44 5. 54

F 1.90 2. 00 2.10

L 19.40 | 19.90 | 20.40

L2 4.03 4.13 4.23

Q 6. 00 6. 20 6. 40

Q1 2. 30 2. 40 2. 50

P 3. 50 3. 60 3.70

@ El 13.82 | 14.02 | 14.22
E2 16.35 | 16.55 | 16.75
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4. RV WA A AL A T3 S K -

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
EHERBFRBBRAT
AFbE: FHARE ERTTIRYIET 99 5
Migm: 132013

HHl: 86-432-64678411

f£H: 86-432-64665812

Pk 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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