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FESH MAIN CHARACTERISTICS 4 Package
1C 160A
VCE 650V C
VCEsat—typ 1.5V
A& APPL | CAT IONS G c
O PLC ®Power factor corrector
L YA ®Fnergy storage
L BIIN ®Solar inverters
GCE
TO-247PLUS
PR FEATURES
® {FC AR B 7T ®Low gate charge
®Trench FS A ®Trench FS Technology
O RoHS 7= 5 ®RoHS product
® BT ®Fast switching speed
O LI =4 EE ®Low switching losses

®VCE (sat) IEifh B R EL

1745155 ORDER MESSAGE

®V(CE (sat) with positive temperature coefficient

i 8 # 5 Order codes Ep e *t 4
T X-2%% Halogen-Free—-Tube Marking Package
TT160U065GQ—GP-BR TT160U065GQ TO-247PLUS
SihlEREB I RIOERELE
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TT160U065GQ

BT AEIE{ ABSOLUTE RATINGS (Tc=25°C)

m H 5 DA
i fF 5 % [ Value B (
Parameter Symbol Unit
¢ 1 B FEA — R AR LU L Ve 650 v
Collector—emitter voltage ¢
3% SR AE FE A FEL R Te 180(T=25° C ) A
Collector current—continuous 160 (T=100° C ) A
B R AR IR (3 DD . 600 A
Collector current - pulse (note 1) “
s AR TE 1) U IR . 180 (T=25° C )
Diode RMS forward current ’ 160 (T=100° C ) A
TN IE AN L U IR
. . :[FSM 600 A
Surge non repetitive forward current
el L5 It
mm%ﬁEWW%F - 90 v
Gate—emitter voltage
Hok 25 A0 5 M P
Transient gate—emitter voltage Ve +30 V
(t,<10us, £<0.010)
FERLThZ Py Te=25C 1071 .
Power dissipation Py Te=100°C 535
TAESSER GF 2
Sl GE 2 Ty ~40~+175 0
Operating junction temperature range
o
AR Tor ~55~+150 0
Storage temperature
51 S fe i IR
Maximum lead temperature for soldering T 260 C
purposes

A 25 FL AR P IAT R e e 0 T PR 1.

*¥Collector current limited by maximum junction temperature.

For optimum lifetime and reliability, JSMC recommends operating conditions that do not exceed 80% of

the maximum ratings stated in this datasheet

VERE: Notes:

1: Bkohss B i s g5 IR PR ). 1: Pulse width limited by maximum junction temperature

2: JTE T, R ELEIR Tvjop=175C Fi&4T, 2: Under overload condition, it is allowed to operate at the
R EEH<20% (s 60s) maximum junction temperature Tvjop=175 °‘C, and the maximum duty

ratio is less than 20% (lasting for 60 s at most)

il L=R B = iR InHR LG
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TT160U065GQ
H451% ELECTRICAL CHARACTERISTICS
bl H 5 N s B HA | BKX | B
Parameter Symbol Tests conditions Min | Typ | Max |Units
K& off - Characteristics
— s zZ3 _‘|S
R — SRR R BVas  |1=250 1A, Ve=OV 650 | - | - | v
Collector—emitter voltage
EHE i B
FHE TR BRI Tees V=650V, V=0V, Tvj=25"C - - 100 uA
Zero gate voltage collector current
1k T HL
rﬂﬂﬂ*&ﬁs}?ﬁ%/}w Teesr V(?Ii:OV, Ve :20\/, TVj:25°C - - 200 nA
Gate—body leakage current, forward
:7:: V)
B R A L Torsr V=0V, Ve =—20V, Tvj=25C - - -200 nA
Gate—body leakage current, reverse
EAFFE On—Characteristics
B3 S
lj{EEﬁ‘r VGE(Lh) Ve = VGE, I=2. 4mA 3.5 5.5 vV
Gate threshold voltage
TN % B VGE=15V , IC=160A
Collector—emitter saturation voltage Vegsar [Tvj=25C - .51 2.0 V
Tvj=150"C - 1.8 -
&R Dynamic Characteristics
A e
i . Cies - 19589 - pF
Input capacitance Voso5y
" e CE—
iR Cow Va0V - 510 - | pF
Output capacitance
5 o ek f=1. OMH;
5] IEERA
e , o - 160 | - | pF
Reverse transfer capacitance
AR FEfef L5 Total gate charge Qg - 318 -
V=520V, 1.=160A, V=15V
Wi 91 M Gate to emitter charge Qge “ o - 692 _ nC
W4 ) Gate to collector charge Qge - 96 _
SilllERIBFRIDERLLG
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TT160U065GQ
45 ELECTRICAL CHARACTERISTICS
TFo<4 %% Switching Characteristics
% % B WRF P NI ST
Parameter Symbol Tests conditions Min | Typ | Max | Units
IF )8 2EIR I [A] Turn—on delay time L (on) - 75 - ns
_EFFIE] Turn—on rise time t, - 106 | - ns
W 2EIR I [A] Turn—off delay time  [tawsn - 1349 | - ns
N . Vcc:4OOV, L:160A, R=10Q V=15V
N F&RHE] Turn—of f fall time T Ty 12250 - 123 | - ns
vi=
JFB$RFE Turn—on energy Eon - |7.55| - mJ
FeWr#iFE Turn—off energy Eotr - 16.3| - mJ
BFEHFE Total switching energy |Euw - |13.85 - mJ
F 8 SEIR I [A] Turn—on delay time a(on) - 70 - ns
_EFFEFE Turn-on rise time t, - 106 | - ns
FeWr2EIR B [B] Turn—off delay time  [tawm V=400V, 1.=160A, R=10Q - 1388 | - ns
T B&ERFE] Turn—off fall time ts Vee=15 V - 124 | - ns
FFiE#FE Turn—on energy E.n Tvj =150C - 1 7.8 - mJ
FeWr i FE Turn—off energy Eoee - 16.52| - mJ
B R$FE Total switching energy |[Eio - |14.32| - mJ
RIFECIRE S RS ASEE Anti-Parallel Diode Characteristics and Maximum Ratings
IEE &% Diode forward voltage \£ I=160A, Tvj =25C - 11.75| 2.3 v
S [m) P 2 TE]
) ) tor - 150 - ns
Diode reverse recovery time VRAAOOV. TF=160A
=R 8 ’ B
}i,ﬁ [ Qur dIF/dt=100A/ 1 s - 430 - nC
Diode reverse recovery charge ) .
P Tvj =25C
SRR R I _les| - A
Diode reverse recovery current o '
S AP S s (]
. . trr - 369 - ns
Diode reverse recovery time VR=400V, IF=160A
AR/ =Xk 0 dIF/dt=100A/ u's - c
rr - . - u
Diode reverse recovery charge Tvj =150C
e ;
RIS Lo - sl - A
Diode reverse recovery current
TR H Parameter % 5 Symbol Max. B {7 Unit
#ZE B EFE I Junction to case IGBT Rinii-o 0.14 C/W
#ZE R EFE I Junction to case Diode Riniio 0.3 C/W
LZERIAERIHPE Junction to ambient Rin 5w 40 C/W
SililERiIBFRIEER LA
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TT160U065GQ

1EAFRR4e  ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25°C) Output Characteristics (150°C)
40 e / 400
top: i
_ | 19v /
z w o E320
= 15v ]
- =
§ 240 |13V E 20
= 11v E
3 ov 3
o 160 ¥ 5 160
B buttom: k7
o L
S ao 8 w
o - n
0 1 2 k] 4 5 & i 1 2 3 i 3 3]
Collector-Emitter Voltage Vee (V) Collectar-Emitter Voltage Vce (V)
Transfer Characteristics IF vs. VF
400 ; 500 -
— 30 400 - /
z z
E 240 ‘E‘ 300 4
3 3
s T 200
5 180 H /
g g /
S £ o0 ]
Tj=1507"
P =25
Tj=357T =25
0 _— a g
4 5 6 7 g 5 D 0.5 1 1.5 2 2.5 3
Gate-Emitter Voltage Vge (V) Forward-Voltage Vf{V)
Gate Charge Characteristics Capacitance Characteristic
V=15V, I.~=160A Ve =0V, f=1. OMHZ
15 4 100000 -
12 - Gi
130v 520V 10000 - —
frey
g Z
=) 8
v £1000 -
>“ G - E Coes
n
a
Q100
3 Cres
0 10 : . . | |
0 50 100 150 200 280 300 30 0 20 40 él &0 100
Qg(nC) Collector-Emitter Voltage Vee (V)
SiERBFRIOERZO
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TT160U065GQ

Vcesat vs. Tj Switching Time vs.Tj
VGE:15V, Ic:80A\ 160A. 320A VGE:15V’ VCE:400V, IC:160A, RGzlog
3 0w ———
%'2_5 a0 | femmees ==
[ (7] 4
£ 5 €30 — = Tdon (nS)
E" 1604 g s TT (NS)
= / = ——— Tdoff (ng)
S1.5 w 200 1 —— T (nS)
£ B0A z
£, 8
= 2 100 -
13 o ) AN ENNURIUUY AU P S
0.5
o
8 D U T T T T T
25 50 5 100 125 150 175 25 50 75 100 125 150 175
Junction Temperature,Tj{T) Tj.Junction 1empera1ure[t]
Switching Time vs. Rg(150°C) Switching Time vs. Ic(150°C)
V=15V, V4=400V, I1~160A V=400V, V=15V, R=10Q
10000 500
—--—- Tdon (nS)
wsnnnn 1T {11S) ﬁh“'“-a..
——— Tdoff (nS) 400 4 B e
_‘E, 1000 —— Tf (nS) -‘_.E E— ) i ol T
E 2 300 4 | Tr (nS)
= E ———-Tdoff (nS)
u = ——Tf (nS)
[ =
z £ 200 -
£ 100 A 5
; :
& 100 1
10 | | | | 0 . ; | |
0 10 20 30 40 50 0 60 120 180 240 300
Rg.Gate Resistance(Q) IC.Collector Current(A)
Switching Loss vs. Tj Switching Loss vs. Rg(25°C)
V=15V, V=400V, I=160A, R.:=10Q V=15V, Vu=400V, I1.=160A
16 35
——————————————————————————————— 30 | Eon (mJ) - -
————————— Eoff (mJ) -
12 1 — o [
7 B Etotal(mJ) >
s ;| 3 20 4
- S N I N — 2 s
-5 ............................................................... -E
= Eon (mJ) £ 10 4
R e B Eoff (mJ) a
——— Etotal{mJ) 9 1
0 | | | | | 0 ' ' - -
25 50 75 100 125 150 175 0 10 20 30 40 50
Tj.Junction temperature(1_) Rg.Gate Resistance(Q)
SiERBFRIOERZO
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Switching Loss vs. Rg(150°C)
VGE:15V9 VCE:400V9 Ic:16OA

Switching Loss vs. Ic(25C)
VCE:400V9 V(;E:15V7 RGZIOQ

35 40
Eon (mJ) e v
04| Eoff (mJ) 1= /
= ——— Etotal{mJ) Lo = 304 |~ — Eon(ml) d
E 251 E Eoff (mJ) A
z 7 /
8 4 3 ——— Etotaliml 7
2 w 20 -
— [
£ 15 - =
% 5
; —
@ 104 & 10
5
0 T T T T 0 T . T T
0 10 20 30 40 50 0 B0 120 180 240 300
Rg.Gate Resistance(Q2) IC.Collector Current{A)
Switching Loss vs. Ic(150°C) Switching Loss vs. VCE(25°C)
V=400V, Vu=15V, R=10Q VGE=15V, Ic=160A, R=10Q
40 - 20
—..—- Eon{mJ) il Eon (mJ)
L Eoff (mJ) -
Eoff {mJ o 16 4 ==
= 30 ofF {m.J) o ——— Etotal(mJ) -
E ——— Etotal(mJ) L ?
[":]
@ - 12
-] [
w 20 - 3
£ w
5 £ 8§
s <
3 104 £
o 4
0 ] | . | 0 . . . . .
0 60 120 180 240 300 200 250 300 350 400 440 500

IC.Collector Current{A)

Vee.Collector Voltage(V)

Switching Loss vs. VCE(150°C)
VGE=15V, Ic=160A, RG=10Q

Transient Thermal Impedance for IGBT

20 1
Eon (md) e
6l Eaff (ml) T o
——— EtotalimJ) - £ 014
- o
£ 2
-E- 12 &
— | g1
3 :
3 £
H . S 00014
N single pulse
0 T T T T T 0.0001 T T T T T
200 250 300 350 400 450 500 0.000001  0.00001 0.00M 0.001 0.01 0.1 1
Vce.Collector Voltage(V) Square Wave Pulse Durtion(5)
SiERBFRIOERZO
ﬁ&zlg: 202607A JILIN SINO-MICROELECTRONICS CO,. LTD 7/10




D.

TT160U065GQ

Transient Thermal Impedance for FRD

Forward Bias Safe Operating Area

1

Zje(t)Thermal Response

0.001

single pulse

0.o0000m

0.00001  0.0001 0.001 0.01 0.1 1
Square Wave Pulse Durtion(S)

1000 -

Collector Current,le(A)

100 4

=
[=]

10 100 1000
Collector-EmitterVoltage Vee (V)
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SN2 R ~F PACKAGE MECHANICAL DATA

TO-247PLUS A A7 Unit -

b3 275 | 340
b4 275 | 3.25
c 040 | 083
A1l D 20.70 | 21.30
D1 16.05 [ 17.05
D3 040 | 0.95
E 15.55 | 16.10

E A
Bl 7 SYMBOL mm
- . MIN MAX
___________ | Pl
p g A 4.70 5.30
| _ ) A1 2.10 2.70
: l : A2 1.70 2.30
! i b 0.95 1.45
OO "= b1 1.75 2.40
b2 175 | 2.25

| — E1 12.90 | 13.70
l E3 1.15 1.75
| e 5.44(TYP)

L 19.60 | 21.30
i I L1 - 4.50
e | _|Lb ¢ R 1.70 2.30

Sl lERBFRIDEREE
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ABED

L EMAER T B A BR A A 7 dh B 2 Oy B A B AR, TRy o, T B 5 A RSk
2. JWSERHENE AT RAR, A SERE S AR AR .

3. FEHLBRBCUFINAE A BRI ST I R RAUE M, 75 W R B AL W] SR

4. AU U AR AR A T 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.
Jilin Sino—microelectronics co., Ltd reserves the right to make changes in this. specification sheet

and is subject to change without prior notice

REAR
MR T IR A PR A F

AT R HARE ST 99 5
M4 : 132013

ML 86-432-64678411

fEH. 86-432-64665812

PHE: www. hwdz. com. cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No. 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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