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TT040U065EQ

FESH MAIN CHARACTERISTICS

lc 40 A
VcEs 650V
Vcesat—typ (Vge=15V) 2.0V
Fﬁig APPLICATIONS
@iy e General purpose inverters
O UPS Hi i o UPS
®PFC e PFC
T Sk FEATURES
© {ICA B AT ®Low gate charge
®Trench FS R, ® Trench FS Technology,
O ROHS = iy

® ROHS product

T #1252 ORDER MESSAGE

% Package

T & #! 5 Order codes

Bx-%% Tk H &g T K- o e A *
A < B Marking Package
Halogen—Tube Halogen-Free-Tube Halogen-Reel | Halogen-Free-Reel
TT040U065EQ-GE-B TT040U065EQ—GE-BR N/A N/A TT040UO065EQ TO-247
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TT040UQ65EQ
I EATEME ABSOLUTE RATINGS (Tc=25T)
2 ¥ A val =
W B w5 value o
)
Parameter Symbol TTO40U0B5EQ Unit
mm%%W—E%WEﬁ%E Veue 650 v
Collector-Emmiter Voltage
* LA LA FRL Il 80(T¢=25°C) A
Collector Current-continuous 40(T¢=100°C) A
RO AR AR F I G 1
Collector Current — pulse  (note 1) lem 160 A
TR IE A A LR Ir 80(Tc=25°C) A
Diode RMS forward current 40(T¢=100°C ) A
AR IE 1A K L IR
Diode pulse current lesm 160 A
m@wmgﬁmﬁg Veee 420 v
Gate-Emmiter Voltage
Turn-off safe area - 160 A
Tl oh 2
e Py Tc=25C 340 W
Power Dissipation
TS — c
Storage Temperature Range Tste -55~+150 C
il T 55~+175 C
Junction Temperature Range J i
31 e e AR IR
Maximum Lead Temperature for Soldering T, 300 C
Purposes

*JE A P AR PR IAT Y A v 4 1 PR A

*Collector current limited by maximum junction temperature

HERE:
1 kol B8 FE B 4 A

JA: 202109A @

Notes:

1: Pulse width limited by maximum junction temperature
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@@ TTO040UO065EQ

Y5t ELECTRICAL CHARACTERISTICS

m A Z5 = 2% A B/ R B BLfr

Parameter Symbol Tests conditions Min| Typ [Max|Units
XA&PFME Off —Characteristics
SRR TR BVees  |c=250A, Vee=0V 650 - | - | V
Collector-Emmiter Voltage
7 2 FL e il B2 AR
Breakdown Voltage Temperature ABVces/AT;1c=0.5mA, referenced to 25°C - 106]| - |VIC
Coefficient
ST AR AR Ices Vce=650V, Vge=0V, Tc=25C - - 40| uA
Zero Gate Voltage Collector Current
TE [ AR A i R IR
Gate-body leakage current, lcesE Vce=0V, Vg =20V - - 1200| nA
forward
ST WK A U R
Gate-body leakage current, lcesr Vcee=0V, Vge =-20V - - 200 nA
reverse
BAFFME On-Characteristics
l(Ef‘j(ltEeE'EFJ;I;eshoId Voltage Ve Vee = Vee s 1c=2500A 45| - 165V
o I s oA Vee=15V, Ic=40A
Collector-Emmiter saturation Voltage|Vcesat Tc=25C -120|25] V

Tc=175C -1 25 -
shA4FE Dynamic Characteristics
TN i Cies - 2392 - | pF
Input capacitance Vee=25V,
it B i Coes Vee=0V, - 193] - | pF
Output capacitance
—— f=1.0MH;

SR IR FL A | Cu - eas| - | pF
Reverse transfer capacitance
Mt A% H 1 = 2 Total Gate Charge Qg - 179.2] -
M- 5 #% Gate to emitter charge  |Qge }r/zizz?cov’I°:40A’RG:lOQ’VGE:15V - |246| - | nC
A% -4 B Al Gate to collector charge | Qgc - 341 -




@@ TTO040UO065EQ

B4 ELECTRICAL CHARACTERISTICS

&84 Switching Characteristics

T H 5 WA BN BB BK | B
Parameter Symbol Tests conditions Min | Typ | Max | Units
FFJ5 2SR B 1] Turn-On delay time ta(on) - | 26 ns
b FFisE] Turn-On rise time t, - 86 - ns
ST ZE IR I (] Turn-Off delay time t4(0ff)  Voe=400V,I.=40A,Rs=10Q - | 68 | - ns
N &I [A] Turn-Off Fall time t Vee=15 V - 54 - ns
FFiE$5#E Turn-On energy Eon Tc=25TC - 11 - mJ
KWiHiFE Turn-off energy Eoff - |068| - mJ
SIFAFE Total switching energy Etot - 178 - mJ
JFJ5 #EIR B 1] Turn-On delay time ty(on) - |24 | - ns
b FBF1E] Turn-On rise time t; - 80 - ns
KW AEIR I 3] Turn-Off delay time ty(0ff)  Vee=400V,I.=40A,Rs=10Q - | 84 | - ns
N F&F[A] Turn-Off Fall time 1y Vee=15V - 74| - ns
FFiE$#E Turn-On energy Eon Tc=175TC - 113 - mJ
KWiHikE Turn-off energy Eoff - 1096 | - mJ
SIFHFE Total switching energy Etot - 1209 - mJ
RIBE RS R AHiEf  Anti-Parallel Diode Characteristics and Maximum Ratings
AE ) e Vee=0V, I=40A,Tc=25C | - 18|22 V
Drain-Source Diode Forward VE
Voltage Vee=O0V, [g=40A,Tc=175C| - (16| - | V
S IF K2 1A] Diode Reverse recovery time [ty Vee=0V, V=400V, I-=40A - 140 | - ns
Sz ) & H 47 Diode Reverse recovery charge Qrr dl/dt=200A/us - 1023 - ucC
S A& 5 Hif Diode Reverse recovery Current |lrgwm Tc=25C - 126 - A
7 S 15 ] Diode Reverse recovery time |ty V=0V, VR=400V |-=40A - | 308 - ns
IR i Diode Reverse recovery charge |Qrr dIe/dt=200A/us - 14| - | uC
S V% 5 H137 Diode Reverse recovery Current |lggu Tc=175C - 70| - A
= AN
bl H 5 MAX L2 ﬁL
Parameter Symbol Unit
48 218 5 B FH
1= 'k ) Ring-c) 0.44 ‘CW
Thermal Resistance, Junction to Case IGBT
4528 Fe I #BH
Ring- 0.9 T
Thermal Resistance, Junction to Case diode thi-c)
g5 B IAEE A BH
bR .B i , Ring-a) 40 TW
Thermal Resistance, Junction to Ambient
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TTO40UO65EQ

$5{EfhZk ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C)

Output Characteristics (175°C)
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IC,Collecter Current(A)

0o 1 2 3 4 5 6 7 8 9 10
VCE,Collecter to Emitter Voltage (V)
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IC,Collecter Current(A

180
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VCE,Collecter to Emitter Voltage (V)

Transfer Characteristics
VCE=20V

Vcesat vs. Tj

IC, Collecter Current(A)
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VGE,Gate to Emitter Voltage(V)

VCE(sat) (V)
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TTO040UO065EQ

Diode Characteristic

Capacitance Characteristic
VGE =0V, f=1.0MHZ

200 — : : : : : : :
180
S 160 I-Id
E 140 ~
D L 8 i ;
B0 = ¥ VGS=0V, f=1MHz |
g 100 § i Ciss=Cgs+Cgd. Cds SHORTED .
o [T b1 ~ Crss=Cgd R
L:: 80— § T Coss=Cds+Cgd ]
< 60 3
[ A M M
40 | U"
e _’_“/’* ey ; R R ra A (R POVIRRRRPRI: WY OO Ao~ ; —-—.—.—._
00 05 10 15 20 25 30 35 40 1 10
VF(V),Forward Voltage Collector-Emitter Voltage, Vce(V)
Switching Time vs. IC(175C) Switching Time vs. Rg(1757C)
VGE=15V, VCE=400V, Rg=10Q VGE=15V, VCE=400V, IC=40A
160 __:dm.slz 1000 — o Tdming
140 — — — Tdalfi {nS}
W 120 4 o
1 =
FRILEE z
Eﬂ 80 e e P E: 100
S 0 5
e P e e e e
0 T T T T 10 T T T T
10 20 30 40 50 60 5 15 25 a5 45
IC.Collecter Current{A) Rg.Gate Resistance {ohm)

Switching Time vs.Tj
VGE=15V, VCE=400V, IC=40A, Rg=10Q

Switching Loss vs. IC(1757C)
VGE=15V, VCE=400V, Rg=10Q

== Tdan I: —
125 4 50E-03 —| — -— Ewmi)
4 00E-03 Fat

fé 100 4 T 2 50E-03

=
=~ W 2.00E-02 4
a a 2.50E-03
= £

£ 2.00E-02 -
' =

2 1.50E-02
) w
T e Sl Rl ik R R R S Sy rr =S 1.00E-02
“ 5.00E-04

0 T T 0.00E+00 . . T T
25 75 125 175 10 20 30 40 50 a0
TjJunction temperature{C) IC.Collecter Current{A)
L — —
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B 202109A JILIN SINO-MICROELECTRONICS CO,LTD 6/9




@.

TTO040UO065EQ

Switching Loss vs. Rg(1757C)
VGE=15V, VCE=400V, IC=40A

Switching Loss vs. Tj
VGE=15V, VCE=400V, IC=40A, Rg=10Q

3.50E-03 1 Em (3

3.00E-03

2.50E-03 4

2 00E-03 4

1.50E-03 4

Switching Loss{l)

1.00E-03 1

5.00E-04 4

0.00E+00 T T T T
5 15 25 35 45

Rg.Gate Resistance {ohm)

250E03

Z00E03 A SR

1.50E03 A

1.00E03

Switching Loss(l)

S.O00E04 4

0.00E +00 T T
25 75 125 1758

Tj-Junction temperature(1)

Tra

nsient Thermal Impedance for IGBT

Transient Thermal Impedance for Diode

T35 Master-Fulk e Rh Diagram
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TTO40UO65EQ
M2 R~ PACKAGE MECHANICAL DATA
TO-247 BANL Unit : mm
E A
H-F <
l} N ﬁo
At
. 5
symbol |[MIN MAX
L] ! A 490| 5.10
8 1 L] B 205| 335
Q1 Il B1 B1 1.95 2.35
| | | |- b 115, 1.35
c | c 050 0.70
D 2090 | 21.10
e | e B E 1570 | 15.90
e 534| 554
F 190 210
@ L 19.40 | 20.40
L2 403| 423
Q 6.00| 6.40
Q1 230 250
P 350 3.70

JAs: 202109A
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1. EH R IE A BR A E B S N E R AR SR, TR, AT RENE S A RS

2. JSETEINE AR AR, WA BEIE 5 A F AT R .

3. LEHIBRBCTHI G AN ZLE 8 B 400 B R AUEAR, 75 W2 5 i AL IR P S 1k

4. ARULIAF U R AN S A

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.
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Migw: 132013

Bl 86-432-64678411

feH.:
P

86-432-64665812
www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel:
Fax:

86-432-64678411
86-432-64665812

Web Site: www.hwdz.com.cn

JAs: 202109A
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