N Y AR B A
®® N-CHANNEL IGBT

TTO60UOGOEQ

FESH MAIN CHARACTERISTICS #1% Package

lc 60 A
VCEs 600V C
Vcesat-typ (Vge=1 5V) 1.9V

Fﬁj‘% APPLICATIONS G

LYk e Welding converters =

®PFC ® Power Factor Correction

o 73 e Air Condition

Pt FEATURES

© fEC AR Ha A ® L ow gate charge
®Trench FS iR, ® Trench FS Technology,
O ROHS /= iy ® ROHS product

TO-3PH G

iT#{E2 8. ORDER MESSAGE

> =
_ iT f #1 5 Order codes 0 PR
-8 FTx-%E A -G 76 B4y Marking Package
Halogen—Tube Halogen-Free-Tube Halogen—Reel | Halogen-Free-Reel
TTO60U060EQ-GA-B TT060UO60EQ-GA-BR N/A N/A TTO60UO60EQ TO-3PH
TTO60UO60EQ-GE-B TT060UO060EQ-GE-BR N/A N/A TTO60UO60EQ T0-247
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TTO60UOGOEQ
BT RATEME ABSOLUTE RATINGS (Tc=25C)

W "B B value B

Parameter Symbol TO-247 | TO-3PH Unit
mmﬁﬁw—ﬁﬁmﬁﬁﬁﬁ Vies 600 600 v
Collector-Emmiter Voltage
* A A A FE AR lc T=25C 120 120 A
Collector Current-continuous lc  T=100°C 60 60 A
SN M GED
BRI R FB IR G e 200 200 A
Collector Current — pulse (note 1)
TR IE e AR e T=25C 80 80 A
Diode RMS forward current lr  T=100°C 40 40 A
TR R Ik i IR
Diode pulse current lesu 160 160 A
Gate-Emmiter Voltage
I i A L5 &
Transient Gate-Emmiter Voltage(t,<<10us)
#ELAEX : 200 200 A
Turn-off safe area

Tl oh 2

e Po  Tc=25C 454 136 W
Power Dissipation
a4 R AT
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 TL 300 °C
Purposes

* A A P R PELIAT Y 5 v 4 1 PR A

*Collector current limited by maximum junction temperature

TR
La Jkirt 68 FEE o e e 5 U PR )

Notes:

1: Pulse width limited by maximum junction temperature

SiillEREFiRINBE LT

JRA: 202111B

JILIN SINO-MICRODELECTRONICS CO L LT

2/11




D.

WAs: 2021118

TTO60UOGOEQ
454 ELECTRICAL CHARACTERISTICS
m B 5 A %A = ZME: St RE = X A
Parameter Symbol Tests conditions Min | Typ |Max |Units
KK Off —Characteristics
RSy = P i
R kﬁﬁgﬁ%%r BVces |[Ic=250uA, Vee=0V 600 | - - V
Collector-Emmiter Voltage
=5 :,E w‘:: Nray
M T 4R H AR IR H R legs Vee=600V, Vae=0V i i 25 | uA
Zero Gate Voltage Collector Current
1E e AN A s P U
Gate-body leakage current, lcesk  [Vce=0V, Vge =20V - - 1200 | nA
forward
S5 e AR A FRLIAR
Gate-body leakage current, lcesk  |Vce=0V, Vge =-20V - - [-200| nA
reverse
BA4EME On-Characteristics
CIEIERGENES
V Vce = Vee , 1c=250pA 40| - |6.0] V
Gate Threshold Voltage R cET YR C H
Collector-Emmiter saturation Voltage CESAT i
Vee=15V , Ic=60A,Tc=175C | - 2.2 - \%
A% Dynamic Characteristics
A e
PN R | Cue ~ las10| - | pF
Input capacitance Wy
Yyt e 2 e
. Coes Vee=0V, - 244 | - pF
Output capacitance
= ek th f=1.0MHz
=] |
! . Cres - 81 - pF
Reverse transfer capacitance
Ml 4% H. 47 i & Total Gate Charge Qg - 1132 -
Vcc=480V, 1:=60A, Vee=15 V
HiA%- 52 5 4% Gate to emitter charge  |Qge T0525°C ¢ CE - 133] - | nC
c=
i -4 B 4% Gate to collector charge | Qgc - | 55 | -
m H 5 MAX B Az
Parameter Symbol TO-247 [TO-3PH Unit
4 B 5 OB
FEIEIEA . Ring-o 0.33 11 CIW
Thermal Resistance, Junction to Case IGBT
S5 B IR EE B FBH
RESIEZS ] .|3 _ _ Riga) 40 40 AW
Thermal Resistance, Junction to Ambient
Sl lERB T RIODEELS
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¥4 ELECTRICAL CHARACTERISTICS

FFocikt Switching Characteristics

m B 75 =] WA BN | HR | K| BAL
Parameter Symbol Tests conditions Min | Typ | Max | Units
FFJ5 ZEIR ] Turn-On delay time ta(on) - | 36 | - ns
_EFFEFE] Turn-On rise time tr - 1 9% | - ns
K7 4R I} [A] Turn-Off delay time tq(off) - 101 - ns
N ) Vee=400V,1:=60A,Rc=10Q

I B ] Turn-Off Fall time tr ) - 55 - ns

R Vee=15V, Tc=25C
JFi#E#5#E Turn-On energy Eon - 1165]| - mJ
ki 5ikE Turn-off energy Eoff - 114 - mJ
BT RAFE Total switching energy Etot - 279 - mJ
FF J5 IR FF 1] Turn-On delay time ta(on) - 33| - ns
b FBF1E] Turn-On rise time tr - | 108 | - ns
5% W ZEIR I} [A] Turn-Off delay time ta(off) - 1130 - ns

N ) Vcc=400V,|:=60A,Rc=10Q

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

. Vee=15V, Tc=175TC
FFiB 1€ Turn-On energy Eon - 19| - mJ
KWiHiFE Turn-off energy Eoff - | 155 - mJ
MIT A Total switching energy Etot - 1345 - mJ
SOFBE R R e i KBUE . Anti-Parallel Diode Characteristics and Maximum Ratings
AE A] s v Vee=0V, I;=30A,Tc=25°C - 17|21 V
Drain-Source Diode Forward Voltage F Vee=0V, I.=30A,Tc=175°C - 15 - \J
S )R I ]

) ) trr - 40 - ns
Diode Reverse recovery time Ve 2OV, V=00V, -=30A

1}’—‘/—‘ EE‘—H‘ GE— y VR= y IF=
R E Qrr dIe/dt=200A/ps _ 264| - | nC
Diode Reverse recovery charge o5
c=

S A PR HLR

) IrRrRM - 116 - A
Diode Reverse recovery Current
S PRI 1)

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

K dlr/dt=200A/us

PR Qrr il - 38| - | nC
Diode Reverse recovery charge Tc=1757C
S PR HLR

) IrRrRM - 3.8 - A
Diode Reverse recovery Current

Sl lERB T RIODEELS
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TTO60UO60EQ

4%1F#hsE ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C)

Output Characteristics (175°C)

vge
200 top: 19w
17v
180 15v
13w

1iv
v
v

—_
[l
=

buttom:

Collector Current,lc(A)

=01]
40 A
0
0.oa 2.00 4.00 £.00 8.00

Collector-Emitter Voltage Vee (V)

200

— —
oo s} [n3]
= = =

Collector Current,lc(A}

oy
=

0.

vge
top: 20w

17v

15v
13v
11w
Qv
v

on 2.00 4.00 6. 00 8.00

Collector-Emitter Voltage Vge (V)

Transfer Characteristics

Vcesat vs. Tj

200 — T T T ! ! 1 ! !
o[
160 |——————
77 "”5‘2“ [/ / T g
oo o
ool I

IC, Collecter Current(A)

Collector-Emitter Voltage,|Vcesat(V)

4 1204

BOA

\

30A
1
H H H H H ) H H 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
) E 6
= :
) i o 5 max
o 15 w
g :
9 e typ
T £
T 10 _E 3 min
g 1 £
o o
L £
w £ C
= Trordse ‘ . beend bood bood w
0.5 +—— ‘ ; — — — & |
25 50 75 100 125 150 175 e !, s . o
T, Junction temperature (C) Junction Temperature,Tj(C)
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Diode Characteristic Colletcor current vs.case temperature
200 — . . - . . 130
A I B J """" R 120 -
_ 180 40T ‘*H\zﬁ/ ________ 110
S 160 y 1o
£ 140 W/ =
(8] 4 : =
5 120 E &0
€ 100 5v
£ 80 5"
- G 50
< 60 = .0
= 40 S
20 — i : : : : : : 20
RN o o = ol L e S 10
00 05 10 15 20 25 30 35 40 o oo oo o
VF(V),Forward Voltage CASE Temperature,Tc(C)
Gate Charge Characteristics Capacitance Characteristic
VGE=15V, Vcc=480V, IC=60A VGE =0V, f=1.0MHZ
15 4 10000 -
SN ISR SR Cies
12 -
Bio00
= 77 u
% E Coes
; G - g
2 100 -
o Cres
3 -
] 1a
0 20 40 60 80 1 120 140 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
/0 4 —— Tk i {5} 04 —— Tdar i (3]
"""" Tri{mS} ———==== Tri{n)
200 | — — — Tdafl i [n5 250 4 — — — Tdafi(n3)
@ THi i ';" Thi (15}
T < 200 |
£ 150 £
(= (=
» = 150
£ 100 =
; £ 100 -
2 3
0 1 50 B i P e e P
0 ; ; ; ; . 04— . ; . .
0 20 40 60 80 100 120 0 20 40 50 g0 100 120
IC.Collecter Current{A) IC.Collecter Current{A)
Sl lERB T RIODEELS
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TTO60UO60EQ

Switching Time vs. Rg(25C) Switching Time vs. Rg(175C)
VGE=15V, VCE=400V, IC=60A VGE=15V, VCE=400V, IC=60A
— - — Tdai{nS) — - — Tdni{nS)
000 1 o o ) 1000 § e Triimy
— — — Tdoffi{n5) — — —Ta i)
Tii &) A== Thi f13) O mEEETT T
z m e T e
T 100 = 100 B A |
E E SR
(= [= S
g g R
5 5
'E 10 1 E 10 1
1 T T r T 1 T T T T
0 10 20 30 40 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
o sg0z{ —— =0
140 — — — Tl {3} 4E-03 4 ———Badw poo =
& 120 3E-03 | e e e S
3 = -
a 100 - g 3E-03
30 - ® ez
-g 80 £  2ZE-03 -
£ a0 VO 1E-03
"
w0 5E-04
0 ' ' ' ' ; 0.E+00 . . . . .
25 50 feooo10n 12 180 7S LI 75 100 125 180 175
TjJunction temperature{'C) Tj.Junction temperature(12)
Switching Loss vs. IC(25C) Switching Loss vs. IC(175C)
VGE=15V, VCE=400V, Rg=10Q VGE=15V, VCE=400V, Rg=10Q
12E-02 { =~ B 1.2E-02
———— il
1.0E-02 +——— 1.0E-02 -
= =
2 8.0E-03 @ 8.0E-03
— —
'_aEn 6.0E-03 £ 6.0E-03
E S
s 40E-03 4
» 4.0E-02 E
2 0E-03 2 0E-032 -
0.0E+00 - = 0.0E+0D0 - — T T T T
: 0 2'0 4'0 EID BID 160 120 0 20 40 G0 a0 100 120
IC.Collecter Current(A) IC.Collecter Current(A)
SiililERBRIAEEZE
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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

BEQ3{ — =¥ 7.E-03 4
....... e 1)
5E-03  —— = B8.E-03 1
= g ¢ _
= ™ S5E-03
? 4E03 g
3  4E-03
£ 3E03- £
£ S 3E-03
€ 2£03- &
W 2E-03 1
1.E-03 A 1.E-03 -
U. E+UU T T T T 0.E+00 T T T T
0 10 20 30 40 50 0 10 20 30 40 S0
Rg.Gate Resistance (ohm) Rg.Gate Resistance {ohm)
Forward Bias SOA(TO-247) Forward Bias SOA(TO-3PH)
500
Iz MAX. (Pulsad)
100 4 100
< = I MAX. (Continuous) S0us
€ - 100us
£ 10 £ fms \
3 2 1
g 3 _
8 1 %— DC Operation
=° o
(] = 1 Single Nonrepatlitive
< 01 “ Pulse T = 26T
. Curves musl be deratad
linearly with increase
In tempearature
0.01 y o ‘iIO 1‘00 ‘1‘600 o103 1 10 100 1000

Ve, 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 2
g ; _
;.‘- _-___________.A
3 g =
o g [
o i7"
< g L
g g o ru.usr—r—'"%
-1
ET : o ,a.ozﬁ
— Duty Factor D & o .
[+ =
2 £ “ single pulse "lw |« i
ﬁ E [ 1
= ‘ F Duty Factor, D=1/t
g /| le | BN Imaxhal NS Peak T, = Pdmx Zthjc + T,
'3'10,2 : :::‘ j :::‘ R I e - e 13 )
10° 107 10" 10 1ES 1E4 1E3 001 04
T1,Square Wave Pusle Duration(Sec) Rectangular Pulse Duration [sec)
SiillEREFiRINBE LT
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SMEZE R~ PACKAGE MECHANICAL DATA

TO-247 BAT Unit : mm
E A
o[ =1 [0 7
RY e symbol [MIN MAX
1 1® A 490 540
B 295| 335
. ~H | B1 195 235
L o ‘ . b 115] 135
| | | d. b C 0.50 0.70
. | D 2090 2110
E 1570 | 15.90
e |e B e 534| 554
F 190 240
L 19.40| 2040
e L2 403 423
Q 600 640
Qf 230 250
P 350 3.70

SilllEREBEFRAEESE
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TTO60UO60EQ
M R<F PACKAGE MECHANICAL DATA
TO-3PH
DS
oP # S5 .
Symbol Min | Max
\ A 5.2 5.8
O O = B1 1.8 22
o o = b 0.75 |1.05
c 0.8 14
0O 8) = D 240 |25.0
D1 9.8 10.2
E 15.0 |16.0
= e 5.45 (typ)
F 2.7 3.3
= L 185 [ 19.5
L1 1.8 2.2
B . L2 43 4.7
OP 34 3.8
Q 43 4.7
b Q1 31 |35
01 ¢
SillERmBFRHEEAELE
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1 EMERE T B A BR A R K s OV B A B ACRE, TRy 3, TR 5 A RSk
2. WSERHENE AR RS, A SERTE S AR AR .

3. (EHBR BTN E A EOR I S ML RV, 5 W s M B v SE 4

4. RULWIAS 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
tigm: 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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