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FELH MAIN CHARACTERISTICS
IC 15 A
VCES 600V C
Vcesat—typ | gy
(Vge=15V)
ABi& APPL ICAT I ONS G
@ jifidr oL ® General purpose inverters E
® LI ® Motor Control
= e FEATURES L
© {CAH I F A ®Low gate charge T0-220MF c©
®Trench FS #iR, ®Trench FS Technology,
O RolS 7= ®RoHS product
< s
D
G
TO-220MF-K1

T #1412 5. ORDER MESSAGE

> o
T«Lﬁ A 5 Order COdei _ i - 2 5
PR T~ BE-GW | TR tarking | Packass
Halogen—Tube Halogen—Free—-Tube | Halogen—Reel | Halogen—-Free—Reel
TTO15NO60EQ-F-B | TTO15NO60EQ-F-BR N/A N/A TTO15NO60EQ TO-220MF
TTO15NO60EQ-F1-B | TTO15NO60EQ-F1-BR N/A N/A TTO15NO60EQ | TO-220MF-K1
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TTO15N060EQ
BB ATIE ABSOLUTE RATINGS (Tc=25°C)
m H o5 ¥ 1B B
Parameter Symbol Value Unit
3¢ 1 B FELA — SRR LU PR
i Vees 600 V
Collector—-emitter voltage
I LA FI AR LA Ic T=25C 30 A
Collector current—continuous I. T=100°C 15 A
ORI G D . i A
Collector current - pulse (note 1) “
AR IE 1A I L IR I, T=25C 30
Diode RMS forward current I: T=100C 15 A
BB IE R Rk LR
. Trsy 45 A
Diode pulse current
e R S 5
BB R A B " o )
Gate—emitter voltage
%A TIEK i N )
Turn—off safe area
Tl oh 2
FRDIE Py T=25C 36.7 W
Power dissipation
E‘;iéﬂ:?lﬂ ‘ ?Ei
BT S AT i Ty To —55~+150 C
Operating and storage temperature range
51 S fe i IR IR
Maximum lead temperature for soldering T, 300 C
purposes
k2 SR AR A LU FH A e 5 T PR
*¥Collector current limited by maximum junction temperature
R Notes:
Lo bk 5 B2 ol e v 425 i PR 1: Pulse width limited by maximum junction
temperature
SilERBIROEMEEZA
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E 45 ELECTRICAL CHARACTERISTICS
bl H 5 WA %A B | HLRY | Bk | BAL
Parameter Symbol Tests conditions Min | Typ | Max [Units
XK Off - Characteristics
/Sy =S P i
PREL R — S i o P BVes  [1c=250 uA,  Ve=OV 600 - | - |V
Collector—-emitter voltage
= _‘t w‘:: N7y
M TR R Tas V=600V, Ve=0V - - |25 ua
Zero gate voltage collector current
1E A AR A s L
Gate—body leakage current, Teese V=0V, Vg =20V - - 1200 | nA
forward
S AR A4 IR FRL A
Gate—body leakage current, Teesk V=0V, Ve =—20V - - |-200| nA
reverse
AUEME On—Characteristics
B I+
I—‘HEEEJ_A Vcn(th) VCF, = VC.F, , Ic:25OLlA 4.5 - 6.5 \
Gate threshold voltage
LR TR ; VGE=15V , Ic=1bA, T=25°C| - 1.812.2| V
Collector—emitter saturation voltage o .
VGE=15V , Ic=1bA, T=150°C| - 2.1 | - V
FhAHRE Dynamic Characteristics
™ o
MARE Ciee - |652| - | pF
Input capacitance Voso5y
A P CE— ,
wHRE Co  Va=OV, - | 64| - | oF
Output capacitance
o f=1. OMH;
S [l i FEL2
. Cres - 23 - pF
Reverse transfer capacitance
MK L fef S i Total gate charge Qg - lo4.8| -
V=400V, I1.=15A, Ve=15V
Wk - % %1% Gate to emitter charge Qge £i2513 * - 19.2| - nC
=
Mk —4E i) Gate to collector charge Qgc - |10.4] -
W H # 5 MAX fr
Parameter Symbol TO-220MF/T0—-220MF—K1 Unit
LB AL
ARV o Rovcro 3.4 C/W
Thermal resistance, junction to case IGBT
75 B & 5T R
R .K ) ) . Rin(-o) 4.5 Tc/W
Thermal resistance, junction to case diode
25 BT R
il o , Ruvin 62.5 C/W
Thermal resistance, junction to ambient
SillERB I iRINEEL a8
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45 ELECTRICAL CHARACTERISTICS
T4t Switching Characteristics

% H % B HRAF P S | Bk | b

Parameter Symbol Tests conditions Min | Typ | Max | Units
P8 #EIR I (8] Turn—on delay time tq(on) - 4 - ns
_EFFIE] Turn—on rise time t, - 26 - ns
FeWr 2EIR I [A] Turn—off delay time  |tq(off) Veed0O0V. To15A Re100  Voel5 v - 26 - ns
T P& E] Turn—off fall time ts TCC:%OC’ coeR e o - 80 - ns
JFi##5#E Turn-on energy Eon ‘ - |0.18| - mJ
FeWr#iFE Turn—off energy Eoff - 10.27| - mJ
BF$1#E Total switching energy |[Etot - 10.45| - mJ
FF )8 $EIR I [A] Turn—on delay time tq(on) - 6 - ns
_EFFIE] Turn—on rise time t, - 28 - ns
FeWr ZEIR I [A] Turn—off delay time  |tq(off) - 28 - ns
. 7 Fall 11 . V=400V, I.=15A, Re=10 Q ™

; urn— i - -

- ro’ e e : Ve=15 V, T=150°C s
FFiE#FE Turn-on energy Eon - 102 - mJ
FWr#iFE Turn—-off energy Eoff - 10.4| - mJ
BIFR$FE Total switching energy [Etot - 10.6| - mJ
RIFEC R B AR ASiEE Anti-Parallel Diode Characteristics and Maximum Ratings
Jh_EI-F'ﬂES“B% v VGF,:OV, L—‘:15A, Tc:25°C - 1.8 2.1
Diode forward voltage ' Va=0V, I:=15A, Tc=150C - 1.6 | -

S APk S (]

. . trr - 40 - ns

Diode reverse recovery time Vo0V, VRAAOOV. 1151

Vet 1 =0V, = , L=
}i.ﬁ S Qrr dI:/dt=200A/ 1 s - 22 - nC
Diode reverse recovery charge T=95°C

=

1}’—‘/_‘ N
}i.ﬁ WA B Treu - 10.98| - A
Diode reverse recovery current
S APk S (]

. . trr - 182 - ns
Diode reverse recovery time V=0V, VR=400V, I=15A
S IR 2 AT dI:/dt=200A/ 1 s

) Qrr . - 266 | - nC
Diode reverse recovery charge T=150C
S A LA

. Trru - 2.5 - A
Diode reverse recovery current
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HEAFRR4e  ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25°C) Output Characteristics (175°C)
vEe ~ VEe
45 1 top: top: 19v
40 20w 40 - 17w
_ 17v —_ ' 15v
o 35 - 15v < 35 13y
] 13y = : 11v
= 30 gy €30 4
] v I 9v
[ gy o
= L = 25 | v
E] 7v 3 .
Y 5p 1 :buttom - 20 Puttom:
5 o
‘g’ 15 - 215 -
CRUR S
5 5
0 0 J
0.0o 2.00 4.00 G.00 8.00 0. 00 2,00 4.00 6. 00 g. 00
Collector-Emitter Voltage Vee (V) Collector-Emitter Voltage Ve (V)
Transfer Characteristics Vcesat vs. T;
B0 - 57
45 s
€ 10 LIRS 304
o ] ]
g 5 2
30 o
P 3
3 25 - g
] =
S a0 - g 15A
] P _/
L] -
= 15 A =
S £
Yoo - S 7.5A
Lo
5 :
0 L
5 3 g . | !
. 25 5 125 175
Gate-Emitter Voltage,Vge (V) Junction Temperature,Tj(C)
Gate Charge Characteristics Capacitance Characteristic
VGE=15V, V=400V, IC=15A VGE =0V, f=1.OMH,
18 1000 ~ Cies
12
400V —
3 3
=] a u
3 e Coes
g £ 100
36 F
& o
% 3 Cres
w
Y 3
5
o
10
’ 0 5 10 15 2-0 2I5 : 1 o
Qg(nc) Collector to Emitter Voltage (V)
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Switching Time vs. IC(25C) Switching Time vs. IC(150°C)
VCE=400V, VGE=15V, Rg=10Q VCE=400V, VGE=15V, Rg=10Q
— - - — Tdoni[nF] — == — Tdaonin¥)
B B e T s [T Tri(nE] 20 ————————F—————g 7= ------ Tri[ns]
—— —Tdoffifn — — Tdoffi[nE]
I?i [f:s][ i 180 TFi [ng]
100 160 4
2 a0 4 g 140 1
= ‘@120
E E
= B0 4 =100
= e g
£ £ 80 4
= g
-E 40 ’Jﬂ_-' .'g B0 - = -
(7] { BT AT Sl N I, ST, J__._ L v e E
- T 40 - e N e
20 4 e Rt S —
] 20 s e
0 r_-_d__l_'__-d_’-l T T 0 B |___—__|_ ------
0 5 10 15 20 25 30 0 5 10 15 20 25 30
IC.Collecter Current(A) IC.Collecter Current(A)
Switching Time vs. Rg(25°C) Switching Time vs. Rg(150°C)
VGE=15V, VCE=400V, IC=15A VGE=15V, VCE=400V, IC=15A
- —Tdoni(nz)]
100 LT LU — Tri(nE)
— — Tdoffi[n3
R T TFi(nE)
-T o __ﬂj—:""d;_,d?—; ...................................
g """""""""""""""" __-—”"_P‘_R E 100 4 ]
£ BERanl £ e e
.‘:E“‘J 10 ,/"f L T e e Sl
= e = 0 I kA e T
'E —~ E 10 EEEE _,_-#"_f‘
oS
— TdofFinE
TFi(nE)
1 y y y y 1 ! ! | !
0 10 20 30 40 50 0 10 20 30 40 50
Rg.Gate Resistance {ohm2} Rg.Gate Resistance {ohm)
Switching Time vs. T; Switching Loss vs. T;
VGE=15V, VCE=400V, IC=15A, Rg=10Q VGE=15V, VCE=400V, IC=15A, Rg=10Q
160 — — == — Tdani[nZ] T.00BE-04 +— Fen
I (- e e N o W Eaff 2
140 4 —_— —Tdf:-FFi[nS] . 00E-04 - — — — il -
TFi(n8) | -f -t eoe T T e - |
120 o
_ = 5.00E-04 - ———
W -E- .
= 100 8 L —
g = 4.00E-04
= 80 - e
£ 5 3.00E-04 e
5 804 E :
i @
& an- B o] 200E-044
FEEEE o=
20 4 1.00E-04
e — 0.00E+00
3 | c, c, c, L + T T T T
o =0 7= 100 125 1=0 25 50 75 100 125 150
TjJunction temperature('C) Tj.Junction temperature(T)
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Switching Loss vs. IC(25C)
VGE=15V, VCE=400V, Rg=10Q

Switching Loss vs. IC(150°C)

VGE=15V, VCE=400V, Rg=10Q

1.40E-03 +———--—Eon(J] 1.60E-03 T 1—--— Eani(d]
Eoff [J] Eaff 4]
1.20E-03 4 — — Erarali 1.40E-03 —— —Eraralfd /
R— 1.20E-03
= =
= 2 1.00E-03
S =2.00E-04 - ]
Z & 8.00E-04 -
£ 6.00E-D4 A =
E § 5.00E-04
v 2 0DE-04 w
4 00E-04
2.00E-04 2.00E-04 -
0.00E=00 T T T T T 0.00E+00 : . . .
0 5 10 15 20 25 30 0 g 10 20 25 30
IC.Collecter Current(A) IC.Collecter Current{A)
Switching Loss vs. Rg(25°C) Switching Loss vs. Rg(150°C)
VGE=15V, VCE=400V, IC=15A VGE=15V, VCE=400V, IC=15A
7.00E-04 | — B 2.00E 04 =
------- Eoll | - Rl ==
6.00E-04 4| — _ i 7.O0E-04 4 — _ _ cina __,,_.~—=-“"r'
= 5.00E-04 | R =T §6.DDE—D4— T
§ e g 5.00E -04
= 4.00E-04 be
£ - —— = 400E-04 | i e =
B R O00E-04 4T T =
= =
E /_//// & 3.00E-04 /
2. 00E-04
2.00E-04
1.00E-04 1.00E -04 -
0.00E+00 T T T T 0.00E +00 ! ! .
0 10 20 30 40 50 0 10 30 40 50
Rg.Gate Resistance {ohm) Re.Gate Resistance {ohm}
Forward Bias SOA Normalized Maximum Transient Thermal
TO-220MF/T0-220MF-K1 Impedance for IGBT (RJC) TO-220MF/T0-220MF-K1
10 -
— L]
s’10- 2 -
2 g
s E 0.1
L= ]
5 £
go1 % oo
2 Ny
3 single pulse
0.01 0.001 : - "
1 10 100 1000 0.000001 0.0001 0.01 100
Collector to Emitter Voltage (V) Square Wave Pulse Durtion(s)
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S 2R~ PACKAGE MECHANICAL DATA
. E _ F
: - iji} SYMBOL ——— 17—
O ~ O] o | MIN MAX
| l A 4.5 4.9
O TNO ] B 1.47
| N o - b 0.7 0.9
O c 0.45 0. 60
o D 15.67 | 16.07
D1 9. 04 9. 20
e 2. 54TYPE
5] I: J_[ - e E 9. 96 10. 36
—1 F 2. 34 2.74
i L 12.58 | 13.38
b 4 sl € L] 3.13 3.33
T Q1 Q 3.2 3.4
Q1 2. 56 2. 96
)L OPp 3. 08 3. 28
L€ | i
II I
|| [ M i A i I|I <
| |
II I
1 !
Sl LR ZRAERAE
JRAS: 202608C AN SING-MICROELECTRONICS CO.,LT0

8/10




Jir)

TT015N060EQ
SN2 R~F PACKAGE MECHANICAL DATA
E F
. mm
O /ﬂa\ O T STMBOL TN MAX
A 4.5 1.9
O \k+/k‘ci d B 1. 22 1. 47
b 0.7 0.9
- O c 0.45 0. 60
a D 15.6 16. 1
D1 9.0 9.3
e 2. 54TYPE
B hr H— E 9.9 10. 4
F 2.3 2.8
L 12.6 13.3
b — L1 3.1 3.4
2 Q 3.2 3.4
Q1 2.6 2.9
‘o) OP 3.0 3.5

—
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ABED

1 EMER T B AR AR K s OV A EAARE, oWk A o, TR 5 A RSk
2. WSERHENE AT AR, A SERTE S A R AR .

3. EHUBRBCTHINE A EOR I S ML B RBUE A, 5 W s M B W] 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

BKHEAR
HAMRER T IR AR A A
AR ARG AR TR 99 5
MR4: 132013

MHL: 86-432-64678411

fEH. 86-432-64665812

P3k:  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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