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TTO60UOGSFQ

FESH MAIN CHARACTERISTICS &% Package)
lc 60A
Vce 650V C
Vcesat-typ 1.9V
Hi& APPLICATIONS G =
O PFC ® Power factor corrector (PFC)
® fi5fe ® Energy Storage

TSk FEATURES

® {1 FL AT ®ow gate charge

®Trench FS AR ® Trench FS Technology

O ROHS 7~ iy ® ROHS product

® G ® Fast switching speed

® (LI IS4 6 ® Low switching losses

® \/CE(sat) IF iR 2% ®\/CE(sat) with positive temperature coefficient

iT#{E2 8. ORDER MESSAGE

T & ® 5 Order codes Boig %
Ex-%% Halogen-Free-Tube Marking Package
TTO60U065FQ-GE-BR TTO60U065FQ TO-247
SilililERE FRIEDEREE
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T.

TTO60UOGS5FQ
I EATEME ABSOLUTE RATINGS (Tc=25T)
N ':l j
% i % ¥ fH value = f
Parameter Symbol Unit
mm%%Wfk%WEﬁ%E Ve 650 v
Collector-emitter voltage
* PSR A IR lc 120(Tc=25°C) A
Collector current-continuous 60(Tc=100°C) A
BRI R FB IR G
lem 240 A
Collector current — pulse (note 1)
* A IE A L | 120 (T¢=25°C) A
Diode RMS forward current F 60 (Tc=100°C) A
THRE IE AN E SR IR GIRIA D
Surge non repetitive forward current tp= 10 ms lEsm 240 A
sinusoidal
mm%&ﬁ%W%E Ve 420 v
Gate-emitter voltage
i 2 W0 A S B L I
Transient gate-emitter voltage Vee +30 \%
(t,<<10us, D<<0.010)
LA TAEX
Turn-off safe area - 240 A
VCE<650V, Tvj<175°C, tp=1lus
FERLTN #(TO-247) Ppb Tc=25T 375 W
Power dissipation Pp Tc=100C 187
FEHLTH % (TO-3PH) Ppb Tc=25C 90 W
Power dissipation Pp Tc=100C 45
TAESER GE2)
fRei (7e2) Tvs 40~+175 °C
Operating junction temperature range
e
(s Tsro -55~+150 °C
Storage temperature
51 e e AR IR
Maximum lead Temperature for soldering T, 260 °C
purposes

*VE S AR L IAT Y o e 4 1 PR A

*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

R

Lo ko e B EH gt v 445 i R ).

2: WETHE, REERAELER Tviop=175C Fig
1T, BRETH<20% (HZFi4: 60s)

Sl lERBFRIDEREE

JILIN SINO-MICROELECTRONICS O, LT

MA<: 2024068

Notes:

1: Pulse width limited by maximum junction temperature.

2: Under overload condition, it is allowed to operate at the maximum

junction temperature Tvjop=175 C, and the maximum duty ratio is

less than 20% (lasting for 60 s at most)
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@@ TTO60UO065FQ

45t ELECTRICAL CHARACTERISTICS

m H 5 A %A BN | BB BK | B
Parameter Symbol Tests conditions Min | Typ | Max |Units
XAHE Off —Characteristics
X e = G
ENEE*& E%_J*&EEH‘EEF BVCES |C=250}JA, VGE=0V 650 - - V
Collector-emitter Voltage
54 _"E “:: N7y
AT SR AR R lces  Vce=650V, Vee=0V,Tvj=25°C| - | - | 80 | uA
Zero gate voltage collector current
1E Te) AR A I FEL I
Gate-body leakage current, lcese  |Vce=0V, Vg =20V, Tvj=25C - - 200 | nA
forward
S AR A e L
Gate-body leakage current, lcesr  |Vce=0V, Vgg =-20V,Tvj=25C| - - -200 | nA
reverse
B4 On-Characteristics
I3 {1 AL s
\Y Vce = Vge, 1c=0.6mA 35| 45| 55 \%
Gate Threshold Voltage GE cETTeR
TRL N S B Vee=15V , Ic=60A
Collector-emitter saturation voltage Veesar [TVj=25C - 19| 23 V
Tvj=150C - 2.3 -
#hA4%M: Dynamic Characteristics
A w
SIPANGERS . Ciee - 3280 - | pF
Input capacitance Wy
i =
. Coes Vee=0V - 213 - pF
Output capacitance
5 6] et 1 OMAz
=] I
: . Cres - 36 - pF
Reverse transfer capacitance
HIA 47 AL 5 Total gate charge Qg - 128 -
N . Vcc=480V,I;:=60A,Ve=15V
HiHA%- % 51 4% Gate to emitter charge Qge ce ¢ CE - 121| - |ncC
MH% -5 H4% Gate to collector charge Qgc -7 .
SliilERBIROERLIS
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T.

TTO60UOG5FQ
¥t ELECTRICAL CHARACTERISTICS
F-&4%44: Switching Characteristics
Bl H 5 TR A BN | HA | BK | B
Parameter Symbol Tests conditions Min | Typ | Max | Units

JF 3 $E3R 15 ] Turn-on delay time ta(on) - 12 - ns
- FFi} ] Turn-on rise time t, - 1 80| - ns
KW AEIR N 8] Turn-off delay time tq(off) Vc=400V,|:=60A,Rs=5Q - | 98| - ns
N &I E] Turn-off fall time t; Vee=15 V - | 82 - ns
FFIEFIFE Turn-on energy Eon Tvj=25C - 1146/ - mJ
ki 5ikE Turn-off energy Eoff - 1134 - mJ
MIFIEHikE Total switching energy Etot - 1280 - mJ
FF J5 %EIR B[] Turn-on delay time ta(on) - 14| - ns
b Ftf ] Turn-on rise time t, - 1 80| - ns
KW ZEIR B 8] Turn-off delay time ty(off) V=400V, |.=60A,Rs=5Q - 122 - ns
I B 1E] Turn-off fall time t; Vee=15V - 112 - ns
FFiE 4 #E Turn-on energy Eon Tvj=150C - 11.60]| - mJ
KWiHiFE Turn-off energy Eoff - |1.84| - mJ
SIFIEHFE Total switching energy Etot - 1344 - mJ
RIBEIRERE R ABEME Anti-Parallel Diode Characteristics and Maximum Ratings
1E 7] [ F% Diode forward voltage % [;=60A, Tvj=25T - 11620 V

R R ]
5([)?12( fvjrse recovery time fr VR=200V. IF=50A - 160 - ns
&@W(EEE% Qn dIF/dt=200A/us - 1079 - nC
Diode reverse recovery charge . .

Tvj =25C
SR LR
Diode reverse recovery current o - 80 - A
X [5) P SN (]
Diode reverse recovery time e VR=200V, IF=50A - |20 - ns
S RIS LT dIF/dt=200A/us
Diode reverse recovery charge Q Tvj =150°C B el I
S RS LR - RPN A
Diode reverse recovery current
W  H Parameter % 5 Symbol MAX B AT Unit
4k 2% S A EE Junction to case IGBT Rihg-c) 0.4 °C/W
25 )& 55 IR #BE Junction to case Diode Ring-c) 0.6 °C/W
25 3| P8 (K F4BH Junction to ambient Ring-a) 40 °C/W
SiERBFRIOERZO
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T.

TTO60UO65FQ

$5{EfhZk ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C) Output Characteristics (150C)
240 vge 240 vge
top: 15v top: 19w
17v 17
,__2DD 15v 200 15:
a 13v 3 13v
2140 11v S0 11v
" =
- v I v
3120 ézﬂbu tom:Sv
:6- a0 E———— "EBD
G — g
3 40 840
u 0
] 2 4 & g ] 2 4 & ]
Collector-Emitter Voltage,Vee (V) Collector-Emitter Voltage,Vce (V)
Transfer Characteristics I vs. VE
240 250
H2DD -
=S =3
= 160 =
£ 180
120 t
] 3
a 5 100
£ 80 o
3 : %
S u £ 50 TJ:?
Tj=25C
] - : : : : i 0 ——
3 5 7 ] 11 13 15 0 1 5 5 4
Gate-Emitter Voltage Vge (V) Forward-Voltage Vf(V)
Gate Charge Characteristics Capacitance Characteristic
Vee=15V, 1c=60A Vge =0V, f=1.0MHZ
15 10000
Cies
120V
121 430V
HlUUU 1
- 97 * Coes
£ H
@ c
4 m
=8 =100
1]
&
3 o Cres
10
0 1 10
a 20 40 G0 a0 100 120 140
Qz(nC) Collector to Emitter Voltage (V)
Sl lERBFRIDERLEE
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TTO60UOB5FQ

Vcesat vs. Tj Switching Time vs.Tj
Vee=15V, 1c=30A. 60A. 120A Vee=15V, V=400V, I1c=60A, Rgs=5Q
4 - 150 — - - — Tdeni[nE]
- Tri[ng]
= — — Tdaffi[nE —_
g 1204 120 Tfi[nS][ : T
g ? z T
B3 £ |fet—remdT
() 60A .E 90 -
T 2z =
= =]
s % 60
= 304 1
.a_ 17 30 .
3 . | | | 0 . .
25 15 125 175 25 75 125 175
Junction Temperature,Tj{C) ﬁJunctiontemperaturelt]
Switching Time vs. Rg(150°C) Switching Time vs. I1c(150C)
Vgee=15V, VCE:4OOVy IC:60A VCE:4OOV’ Vee=15V, Rg=5Q
— - - —Tdeni[ng]
1000 e A (3]
— —Tdoffi[ng) e R
TFilng) B s g S
—_— T
£ all &
7 100 4= =
,,,,,,,,,,, <
£ SRHRREEEE £
=) T [
£ Tl a0
= e £
E [V S
« g
“ 5
1 . . ! ! i e S L CEE i ok e 18
0 = T T T
0 10 20 30 40 50 0 30 50 90 120
Rg.Gate Resistance { ohm} IC.Collector Current(A)
Switching Loss vs. Tj Switching Loss vs. Rg(150°C)
VGE:15V’ VCE:400V’ ICZGOA; RGZSQ VGE:15V’ VCE:4OOV; IC:GOA
4.00E-03 Een (4] 8.00E-03 1 Eon (4]
------ Eoff [J) E——
e —Etotal[L L EEPEE S —— — Eteral{J) R 7
3.00E-03 { & ———"— =
g |-
= E 4.00E-03
[T:]
S 2
= 2O00B-03 4+ - =
= NI Liiaomies i £
£ e & 2.00E-03
Vi 1.00E-D3
0.00E+00 I I 0.00E+00 T T T T
o5 75 125 175 0 10 20 30 40 1]
Tj.Junction temperature(TC) Rg.Gate Resistance {ohm }
SiERBFRIOERZO
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@@ TTO60UO065FQ

Switching Loss vs. Ic(1507C)

Colletcor current vs.case temperature
VGE:15V, VCE:4OOV, RG:5Q p

1.2E-02 130
i 120
110
— 9.0E-03 4 —.1loo
= S
1% ] :—.
3 5 a0
& 6.0E-03 | g0
'_E ‘.3_ &0
=1 [=]
.E E 50
Y 3.0E-03 - 8+
20
20
0.0E+00 : . | | 1o
0 30 60 90 120 " o o o0
IC.Collector Current(a) CASE Temperature,Te(C)
Transient Thermal Impedance for IGBT Forward Bias Safe Operating Area
TO-247 TO-247
1 1000
2 .i'.m O.Ims
& x
oe =
= =
E gl':' 1
) =1
£ (s}
1 G, .
=) 51
single plus é"
[=]
LW}
0.0001 T T 01 ! ! !
0.000001 0.0001 0.01 1 100 1 10 100 1000
Square Wave Pulse Durtion(S)
Collector-Emitter Voltage(V)
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@@ TTO60UO065FQ

SR~ PACKAGE MECHANICAL DATA

T0-247
E A
11 F
el O (@ o
o P symbol [MIN  |MAX
o | #1® A 490 5.0
B 295| 335
o { J T B1 1.95 2.35
- b 145] 135
[0} B1

| | - | o c 050 0.70
. | D 2090 21.10
E 1570 15.90
e |.e g e 534| 554
F 190 240
L 1940 | 2040
= L2 403| 4.2
Q 600 6.40
Qf 230] 250
P 350 370

aaw ¥ F R ERAE
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1 EHMWHERE TR AR AT K 8 S VBB, Ty, T HREE 5 A k.
2. JSERHEINE AR RS, A BERE 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

Mk 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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