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APPLICATIONS

e Welding converters

® Power Factor Correction
e Air Condition

FEATURES

®ow gate charge

® Trench FS Technology,
® ROHS product
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i pa i ™ Marking Package
Halogen—-Tube Halogen-Free-Tube Halogen—Reel | Halogen-Free-Reel
TT060U060EQ-GA-B TTO60U0O60EQ—GA-BR N/A N/A TTO60UO060EQ TO-3PH
TTO60U060EQ—-GE-B TT060U060EQ-GE-BR N/A N/A TTO60UO060EQ TO-247
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T.

TTO60UOGOEQ
I EATEME ABSOLUTE RATINGS (Tc=25T)
W " B B value B
Parameter SymbOI TO-247 TO-3PH Unit
mmﬁﬁw—ﬁﬁwaﬁﬁg Veue 600 600 v
Collector-Emmiter Voltage
* A S A FE AR lc T=25C 120 120 A
Collector Current-continuous lc T=100°C 60 60 A
SPNI¢ moGED
RO K AR R B (3 e 200 200 A
Collector Current — pulse (note 1)
TR R A R lr T=25T 80 80 A
Diode RMS forward current Il T=100C 40 40 A
TR IE bk i R
Diode pulse current lesu 160 160 A
B 1 250 s
mm%w§%m@r Veee 420 420 v
Gate-Emmiter Voltage
i 1= 1 2 e
mm% Wﬁﬁ%ﬁ%r Veee 430 430 v
Transient Gate-Emmiter Voltage(t,<10us)
HE T - 200 200 A
Turn-off safe area
Bl 1h 2
FeE Py Tc=25C 454 136 W
Power Dissipation
e B 4 R B A
B 1= u{m&ﬁﬁ%/m}g T, Tere 554175 oC
Operating and Storage Temperature Range
G b e R R
Maximum Lead Temperature for Soldering T. 300 °C
Purposes

* A AR P AR PRLIAT Y 5 v 4 1 PR A

*Collector current limited by maximum junction temperature

HERE:
1 kol B8 FE B B 4 A

Notes:

1: Pulse width limited by maximum junction temperature
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TTO60UOGOEQ
B 454 ELECTRICAL CHARACTERISTICS
m B 5 A %A BN | BB BOK | BAL
Parameter Symbol Tests conditions Min | Typ |Max |Units
XAHE Off —Characteristics
N S = G
%EE*& Eﬁj*&iﬁﬂ;%r BVCES |C=250}JA, VGE=0V 600 - - V
Collector-Emmiter Voltage
=5 :,E w‘:: Nray
MR S 4 E AR IR R logs Vee=600V, Vee=0V i i 25 | uA
Zero Gate Voltage Collector Current
1E T AR A s R VAR
Gate-body leakage current, lcese  Vce=0V, Vg =20V - - 200 | nA
forward
ST MR A s RO
Gate-body leakage current, lcgesr  Vce=0V, Vge =-20V - - [-200| nA
reverse
BA4EME On-Characteristics
R[N ENES
V Vce = Vee , 1c=250uA 40, - |60 V
Gate Threshold Voltage GE CET TeEr e H
Collector-Emmiter saturation Voltage CESAT .
Vee=15V , Ic=60A,Tc=175C | - 22| - V
A Dynamic Characteristics
A w3
ARE Cies - 3510 - | pF
Input capacitance Ny
At PR e
. Coes Vee=0V, - 244 | - pF
Output capacitance
g f=1.0MH;
=] |
W . Cres - 81 - pF
Reverse transfer capacitance
Ml 4% H 47 i & Total Gate Charge Qg 48OV, L 6OA V15 VI 132 | -
M#%- 5 7% Gate to emitter charge | Qge TCE;5°C » TR TGRS - 133 - I nc
N c=
Hi#% -4 B 4% Gate to collector charge  |Qgc - | 55 | -
B H # 5 MAX B R
Parameter Symbol TO-247 [TO-3PH Unit
453 eI ABH
PRI _ Rung-o 0.33 1.1 CIW
Thermal Resistance, Junction to Case IGBT
S5 B EE 1 FABH
DEJH REI/] |3 . . Rth(j—A) 40 40 “CW
Thermal Resistance, Junction to Ambient
Sl ERB I RIODEELS
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@@ TTO60UO60EQ

B4 ELECTRICAL CHARACTERISTICS

F-&4%44: Switching Characteristics

m H Z =] 2% A BN | MR | K| B
Parameter Symbol Tests conditions Min | Typ | Max | Units
JF 53 #E3R 15} ] Turn-On delay time ta(on) - 136 | - ns
b FHiE Turn-On rise time t, - 96 - ns
K7 4R I} [A] Turn-Off delay time t4(off) - 101 - ns
N ) Vcc=400V,1.:=60A,Rc=10Q

N B8] Turn-Off Fall time t; ) - 5 | - ns

\ VGE=15 V, TC=25 C
FiE$FE Turn-On energy Eon - 165 - mJ
ki #5ikE Turn-off energy Eoff - 114 - mJ
SIFIHFE Total switching energy  |[Etot - 1279 - mJ
FFJ5 IR B[] Turn-On delay time ta(on) - 133 | - ns
- FFisE] Turn-On rise time t, - | 108 | - ns
5% W ZEIR I} 18] Turn-Off delay time tq(off) - 1130 - ns

N : Vc=400V,l.:=60A,Rc=10Q

T B ] Turn-Off Fall time t; . - | 105 | - ns

\ VGE:15 V, TC:l75 C
HiE 4 #E Turn-On energy Eon - 1.9 - mJ
KWiHiFE Turn-off energy Eoff - | 155 - mJ
MIFRAFE Total switching energy Etot - 345 - mJ
SOFBE R R e i KBUE . Anti-Parallel Diode Characteristics and Maximum Ratings
NGNS v Vee=0V, [=30A,Tc=25°C - 17|21 \Y
Drain-Source Diode Forward Voltage F Vee=0V, [;=30A,Tc=175°C - |15 - V
S A PRI 1)

) ) trr - 40 - ns
Diode Reverse recovery time Vom0V Veed00V. 1.=30A

‘Z—A/—A GE— y VR= y IF—
&_rﬂ Sl Qrr dle/dt=200A/us - 1264 - nC
Diode Reverse recovery charge .
N c=

S PR HLR

. IRRM - 1.16 - A
Diode Reverse recovery Current
S )R I ]

. ) trr - 184 - ns
Diode Reverse recovery time Vee=0V, Vr=400V, |=30A

&=} dI/dt=200A/us

fgrnﬁ SRR} orr R eoA - 36| - | nC
Diode Reverse recovery charge Tc=175TC
SR LR

. IrRrRM - 3.8 - A
Diode Reverse recovery Current

Sl ERB I RIODEELS
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TTO60UO60EQ

$5{EfhZk ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C)

Output Characteristics (175°C)
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Collector-Emitter Voltage Vce (V) Collector-Emitter Voltage Vee (V)
Transfer Characteristics Vcesat vs. Tj
200 — : : ; // ; . 5
—~180Q— 1+t L LA
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€ 160 |— i ; - : 4 - 1204
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Collector-Emitter Voltage, )Vcesat(V)

30A
777777 1
' ! ! ! ! ! T 0 . . |
0 2 4 6 8 10 12 14 16 18 25 75 125 175
VGE,Gate to Emitter Voltage(V) Junction Temperature,Tj(C)
VF vs. Tj VTH vs. Tj
2.0
~ ] s°
2 ]
) ] o 5 max
=2 1.5 ¥
=2 G
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©
§ 10, § i
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1. -
: A
L e
w £ C
= Trordse ‘ . beend booed bood w
0.5 +—— ‘ ; — — — = |
25 50 75 100 125 150 175 e !, e o e
T, Junction temperature (C) Junction Temperature,Tj(C)
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TTO60UO60EQ

WAs: 2021118

Diode Characteristic Colletcor current vs.case temperature
200 — : ! ‘ : { : ! : 130
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VF(V),Forward Voltage CASE Temperature,Tc(C)
Gate Charge Characteristics Capacitance Characteristic
VGE=15V, V=480V, IC=60A VGE =0V, f=1.0MHZ
15 7 10000 -
SN ISR N Cies
12 4
Si000
=7 ]
% E Coes
5 G - g
2 100 -
9 Cres
3 -
] 10
a 20 40 50 ao 100 120 140 1 10 100
Qg(n€) Collector-Emitter Voltage (V)
Switching Time vs. IC(25C) Switching Time vs. IC(175C)
VCE=400V, VGE=15V, RG=10Q VCE=400V, VGE=15V, RG=10Q
260 4 — — Tdwmiing) 300 4 — = TdmilnE
"""" Tri{nS ======- Tri {nS]
s 20 00 ) P
E v E QDD ins)
E 150 | E |
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"-‘E'\" 2 150 -
< 100 £
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z z
50 1 50 R o P
D D f T T T T T
0 0 20 40 60 80 100 120
IC.Collecter Current(A) IC.Collecter Current(A)
SEMBIRIHBEETZO
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@@ TTO60UO60EQ

Switching Time vs. Rg(25°C) Switching Time vs. Rg(175C)
VGE=15V, VCE=400V, IC=60A VGE=15V, VCE=400V, IC=60A
1000 -
oy a
= =
T T 100 4
E E
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5 §
'E 10 E 10 A
1 T T T T 1 T T T T
0 10 20 30 a0 50 0 10 20 30 40 50
Rg.Gate Resistance {ohm) Rg.Gate Resistance {ohm)
Switching Time vs.Tj Switching Loss vs. Tj
VGE=15V, VCE=400V, IC=60A, Rg=10Q VGE=15V, VCE=400V, IC=60A, Rg=10Q
4E-03 { ——Bn¥
-------- Eoff 1)
4E-03 | ———Basy [
@ 2603 EESEaS e s saas
! = o
a 8 3E-03
- P 2E-031
£ EESsE====as
g E 2E-03
b A g T
& 20
] 5E-04
0 ' ' ' ' ' D.E+00 ] . . . ]
25 50 faoo10n 125 180 7R 8 5] 75 100 125 150 17§
TjJunction temperature('C) Tj.Junction temperature(17)
Switching Loss vs. IC(257C) Switching Loss vs. IC(175C)
VGE=15V, VCE=400V, Rg=10Q VGE=15V, VCE=400V, Rg=10Q
12802 { 70T B 1.2E-02
1. 0E-02 1.0E-02
= =
2 8.0E-03 @ 8.0E-03
:‘n -
£ 60603 _"E"" 6.0E-03 -
E £ 4oe0m -
4 0E-03 2
5 0E-03 2 0E-032 A
D DE+DD 1 =3 B EIUE+EH:I T - T T T T
' 0 20 40 60 80 100 120 o 2 40 80 100 120
IC.Collecter Current(A) IC.Collecter Current(A)
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TTO60UO60EQ

Switching Loss vs. Rg(257C)
VGE=15V, VCE=400V, IC=60A

Switching Loss vs. Rg(1757C)
VGE=15V, VCE=400V, IC=60A

BED3{ — =¥ 7.E-03
_______ Ea )
5E-03 4 — B BE-03
= E ¢ _
= ™ 5E-03
2 4E-03 E
3 - 4 E-02 |
£ 3E03- £
5 2 3E-03
£ 2603- -
] 2.E-03 1
1.E-03 1.E-03 4
0.E+00 T T T T 0.E+00 T T T T
] 10 20 30 40 a0 0 10 20 30 40 S0
Rg.Gate Resistance {ohm) Rg.Gate Resistance {ohm)
Forward Bias SOA(TO-247) Forward Bias SOA(TO-3PH)
1000 500
Iz MAX. (Pulsad)
100 +— 100
< = Ic MAX. (Continuous) S0us
E = 100us
£ 10 £ - AN
(&) = 10
5 S _
8 1 % DC Operation
G £ .
(5] [=] 1 Single Nonrepatitive
- (4] -
< 0.1 Pulse T = 25T
. Curves musl be deratad
linearly with increase
in emparature
0.01 ) o ‘iIO 1‘00 ‘1'600 0103 1 10 100 1000

Vce,Collecter-to-Emitter Voltage(V)

Collector-Emitter Voltage, Vee [V]

Normalized Maximum Transient Thermal
Impedance for IGBT(RJC) TO-247

Normalized Maximum Transient Thermal
Impedance for IGBT(RJC) TO-3PH

0
. 10" 7 2
g 1 _
5 —
2 T [ /
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g N —0'2—_-_'_'___;_:____4
_g Q —0'1—___—-_-’_____—/
2 g _0.05,.:—-'"/

-1
ET 2 ﬁu.oz?/““’
— g
£ FRY) + .
2 £ " single pulse >‘ bl
- g [ 1o
= , = Duty Factor, D =t1/t2
bod le ! : - !
S T R Poak T, = Pamx 2+ T
N 10 e 1E3

10° 10° 10" 10' 1E5 1E4 1E3 0.01 0.1

T1,Square Wave Pusle Duration(Sec) Rectangular Pulse Duration [sec]
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@@ TTO60UO60EQ

SR~ PACKAGE MECHANICAL DATA

TO-247 BALT Unit = mm
E A
11 F
ot F @\ e
U = symbol |[MIN  |[MAX
_op ymbo
ilhdh A 490 510
B 295| 335
o e | B1 195 235
L o ‘ . b 145 135
| | | d. b C 0.50 0.70
. | D 2090 2110
E 1570 | 15.90
el e B e 534| 554
F 190 240
L 1940 2040
e L2 403| 423
Q 6.00| 640
Qf 230| 250
P 350 3.70
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TTO60UO60EQ
IMEZR~T PACKAGE MECHANICAL DATA
TO-3PH
DR S
oP " s Min | Max
\ Symbol
A 52 |58
@) @ | = B1 18 |22
o o = b 075 |1.05
¢ 08 |[1.1
= D 240 |25.0
© © D1 98 102
E 15.0 |16.0
= e 5.45 (typ)
F 2.7 |33
= L 185 | 195
L1 18 |22
Bl " L2 43 |47
oOP 34 |38
Q 43 |47
b al 31 |35
01 c
SillilERBFRMEEE LA
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1 EHMWHERE TR AR AT K 8 S VBB, Ty, T HREE 5 A k.
2. WSERHEINE AR RS, A EERE S A w AR .

3. (EHUBRRCTHIE A ZHE I S LB R RV, 75 W M B ALK m] SE

4. ARULHAS A FRAAL A T3 A K o

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.

BK&EFN

BB FRBERAR

AT bk HARE SRR YIE 99 5
ti4w: 132013

MHL: 86-432-64678411

fEH.: 86-432-64665812

MHE: 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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