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N-CHANNEL IGBT

TTO15NO60OEQ

FESH MAIN CHARACTERISTICS

4% Package]

Ic 15 A
VCEs 600V
Vcesat-typ (Vge=1 5V) 1.8V
Bi& APPLICATIONS G
@ jyiAy L ® General purpose inverters
o Lz e Motor Control
Pt FEATURES
© fEC AR Ha A ® L ow gate charge %
§ \ ‘~E
QTrenchfS HOR, ®Trench FS Technology, 6C" 10.220MF
O ROHS /= iy ® ROHS product
W #2155 ORDER MESSAGE
i #& & 5 Order codes . ,
— — B il E -
% T -2 H -y 76 B4y Marking Package
Halogen—Tube Halogen-Free-Tube Halogen—Reel | Halogen-Free-Reel
TTO15NO60EQ-F-B TTO15NO60EQ-F-BR N/A N/A TTO15NO60EQ TO-220MF
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BT RATEME ABSOLUTE RATINGS (Tc=25C)

Y. = j
m A i = % {8 value B (
Parameter Symbol Unit
B 15 — R MR
B e A FL AR gwmam%r Ve, 600 v
Collector-Emmiter Voltage
* RS LA R lc T=25C 30 A
Collector Current-continuous lc T=100°C 15 A
ORISR AR FB IR G | 45 R
Collector Current — pulse (note 1) oM
TR I P U lr T=25C 30 A
Diode RMS forward current [ T=100C 15 A
AR IE 1A i L IR | 45 A
Diode pulse current FSM
mﬁwmg%mﬁg Veee 420 v
Gate-Emmiter Voltage
£% X
54 TIEIX _ 45 R
Turn-off safe area
Bl Th 2
s Po Tc=25¢C 36.7 W
Power Dissipation
=) %‘éﬂria . ?Ei
et Al S A7 R L T Tere -55~+150 °C
Operating and Storage Temperature Range
SR R LR
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

R Notes:
1o Jkod 58 B B o v 4 R BR 1 1: Pulse width limited by maximum junction temperature
Sl ERB I RIODEELS
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B45% ELECTRICAL CHARACTERISTICS

mH 5 MR B | R | B B
Parameter Symbol Tests conditions Min | Typ |Max |Units

X%t Off —Characteristics
FE N — R o R

BV [c=250pA, V=0V 600 | - - \
Collector-Emmiter Voltage I g &
TR I HLIR
FEM R A s A loce Ver=600V, Ver=0V ) s | ua
Zero Gate Voltage Collector Current
1E [ AR A U VAR
Gate-body leakage current, lcese Vce=0V, Vge =20V - - 1200 nA
forward
S IF AR A I R
Gate-body leakage current, lcesr  |Vce=0V, Vgg =-20V - - [-200| nA
reverse
EAHE On-Characteristics
EARIEREENED
V Vce = Vee , [c=250uA 4.5 - | 65| V
Gate Threshold Voltage Ge(hy  VeE = Vee » lemaotH
@@%DE% v Vee=15V y IC:lSA, TC:25 C = 1.8 2.2 V
Collector-Emmiter saturation Voltage CESAT .
Vee=15V , Ic=15A,Tc=150C | - 2.1 - \)
A Dynamic Characteristics
A e
LIPNGER | Co.  les2| - | pE
Input capacitance Wy
i L7 e
. Coes Vee=0V, - 64 - pF
Output capacitance
R LOMR:
=] 1
! . Cres - 23| - | pF
Reverse transfer capacitance
M He £ s & Total Gate Charge Qg - loas8| -
V=400V, [;=15A, V=15V
M- 5 4% Gate to emitter charge | Qge TCEZS°C ¢ & - 192| - | nC
o=
HAR-4E HL A% Gate to collector charge | Qgc - 1104 -
I 2 = an
i H # 5 MAX H 4-&
Parameter Symbol Unit
25 38 FE M IH
=] J B JLEI/] |3 . Rth(j—c) 3.4 “CW
Thermal Resistance, Junction to Case IGBT
25 38 FE M IH
BB A | | R 4.5 CW
Thermal Resistance, Junction to Case diode
25 B PRI [ #H
RS . . Runga) 62.5 TIW
Thermal Resistance, Junction to Ambient
SiillEREBFRIHER L8
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¥4 ELECTRICAL CHARACTERISTICS

FFoc#kt Switching Characteristics

m B 75 =] A %A BN | BA | K| B
Parameter Symbol Tests conditions Min | Typ | Max | Units
FFJ5 ZEIR ] Turn-On delay time ty(on) - 4 - ns
b FFisE] Turn-On rise time t, - 26 - ns
SKWTZEIR I (] Turn-Off delay time tq(off) - |26 | - ns
N . Vce=400V,l:=15A,Rc=10Q

N &I [A] Turn-Off Fall time t; ) - 80 - ns

\ VGE:15 V, TC:25 C
JFi#E#5#E Turn-On energy Eon - 1018 - mJ
ki 5ikE Turn-off energy Eoff - 1027 - mJ
MIFRAFE Total switching energy Etot - 1045 - mJ
FF J5 IR FF 1] Turn-On delay time ta(on) - 6 - ns
b FBF1E] Turn-On rise time t; - 28 - ns
SR 2B IR B [A] Turn-Off delay time tq(off) - 28| - ns

N . Vce=400V,l;=15A,Rc=10Q

T B ] Turn-Off Fall time tf . - | 134 | - ns

\ VGE:15 V, TC:lSO C
FFIE5FE Turn-On energy Eon - 02| - mJ
K iikE Turn-off energy Eoff - 04| - mJ
SIFAFE Total switching energy  |[Etot - 106 - mJ
SOFBE R R e i KBUE . Anti-Parallel Diode Characteristics and Maximum Ratings
1F [a] & & v Vee=0V, I;=15A,Tc=25°C - 18 | 2.1 \
Drain-Source Diode Forward Voltage F Vee=0V, I.=15A,Tc=150°C - 1.6 - \
S IR R 52 (]

. ) tr - 40 - ns
Diode Reverse recovery time Ve 2OV, VeedOOV. 1-=15A

‘]1—4/—‘ EE‘—HA GE— ] R= y IF—

FITRIL Qrr dIc/dt=200Aps S 2| - | nc
Diode Reverse recovery charge T o5
DT ©

. IrRrM - 1098 - A
Diode Reverse recovery Current
ARV E=Rinn

) . trr - 182 - ns
Diode Reverse recovery time Vee=0V, Vr=400V, [;=15A

WE dlg/dt=200A/ps

Bl b Qrr e - 1256 | - | nC
Diode Reverse recovery charge Tc=150C
SRR AR

. IRRM - 2.5 - A
Diode Reverse recovery Current

SillilERBIREFEELE
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4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25°C) Output Characteristics (175C)
vge B vge
45 top: 15 op: - 19v
40 20w 40 A 17v
— 1w —_ 15v
< 35 15w 35 - 13y
= 13v =
a0 11 o 30 A 11w
r v 5 Sv
[ gy @
£ 25 S 25 v
5 v a
Q 5 -buttom 2 o _buttom:
o o
g 15 515 ]
CRU S -
5 E -
0 .
D- DD 2- DD 4- DD 6- DD B- DD D. DD 2. DD {1. DD 6. DD 8. DD
Collector-EmitterVoltage,Vee (V) Collector-Emitter Voltage,Vge (V)
Transfer Characteristics Vcesat vs. Tj
50 - 5 -
45 - s
€ 10 LIRS 304
[¥] u
= 35 7 7]
5 =
g 30 4 g 3
3 25 A %
S a0 - = 15A
B T 2 ./
= 15 - -
S 5 - E 75A
5 - g 1
: 3
|5 8 0 T T |
] 25 75 125 175
Gate-Emitter Voltage,Vge (V) Junction Temperature,Tj(C)
Gate Charge Characteristics Capacitance Characteristic
VGE=15V, V=400V, IC=15A VGE =0V, f=1.0MHZ
15 1000 4 Cies
12
200V &
L
9 8
= C
% E 10 | oes
= s
o
3 Cres
3
0 ; ; ; ; . 10
5 10 16 20 25 ! 10 1o
Qg(nC) Collector to Emitter Voltage (V)
sl L= B F iz 3RS
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Switching Time vs. IC(257C) Switching Time vs. IC(1507C)
VCE=400V, VGE=15V, Rg=10Q VCE=400V, VGE=15V, Rg=10Q
— - - — TdoninE] — --— TdaninF)
B B T R : [T Tri(nE] 20 +4—r——F7- """ ——F—7-—+——F7F—""+—{------ Tri[nE]
——wi] | e — T
100 160 4
Z 204 Z 140 -
Y @ 120
E £
= G0 4 =100 4
& e g
'.E R = 80 4
£ 40 £ i E
z o s ks B 5 e FEES
- e 40 - A L R L o
20 4 s STt —
RN SR 20 4 e
0 r_-_d__l_'__-d_’-l_’ T T 0 R 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(25C) Switching Time vs. Rg(150°C)
VGE=15V, VCE=400V, IC=15A VGE=15V, VCE=400V, IC=15A
100 1000 T.f.f..?.:f'f'[",.ig_[]"sl
] i
-T o __ﬂj—:""d;_,d?—; ...................................
E """"""""""""""""""" RS 's.E' 100 4
= —_—— = o
E e E B R syt
.E” 10 ,,f* - B e o 5 R
5 s 5 - —-r T
= ~ € 10 et
e . Tdani(nE) w A
................. Trins) i
—— — Tdoffi[nE
TFi [nE)
1 y T y y 1 | ! ; .
o 1o 20 30 40 50 0 10 20 30 40 50
Rg.Gate Resistance {ohm2} Rg.Gate Resistance {ohm2)
Switching Time vs.Tj Switching Loss vs. Tj
VGE=15V, VCE=400V, IC=15A, Rg=10Q VGE=15V, VCE=400V, IC=15A, Rg=10Q
160 | — = — Tdenits) TOOE-04 1
Trifn] |- e e Ecilf 1)
140 4 —— — Tdaffi[n3] — — — Eicialil
TFi[ng] 6.00E-04 1 e e e P o o e e .
1207 = 500E-04 SerErT
™) F |
£ 100 A g L
% :; 4 00E-D4 A
= &0 7 £ i
S 5 i
£ ol E 300E04
s w
& a0 - = 2 DOE-04 |
SEEEE 3=
20 1.00E-04
0 : ___’E_'"m__:"_""_"_"_'c ----- _: 0.00E+00 - . - -
2 =0 = o0 125 150 25 50 75 100 125 150
TjJunction temperature('C) Tj.Junction temperature(TC)
SililERBIRIAEMREE
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Switching Loss vs. IC(25C)
VGE=15V, VCE=400V, Rg=10Q

Switching Loss vs. IC(150C)
VGE=15V, VCE=400V, Rg=10Q

1.40E-03 ———--—Eon(d] 1.80E-03 +——--—Ean(J)
Ecff [J] E=ff [J]
- 1.40E-03 —— —Eraralfd
1.20E-03 4 Eratal(J /’
1.20E-03 4
— 1.00E-03 - —_
-.?_.:'- —
3 @ 1.00E-03
S =2.00E-04 - ]
g & B.00E-D4 -
£ 6.00E-04 - =
E E 5.00E-04 -
Y 4 D0E-04 - w
4 00E-04
2.00E-04 2 n0E-04
0.00E=00 T 0.00E+00 v
0 5 10 15 20 25 a0 0 5 10 15 20 25 30
IC.Collecter Current(A) IC.Collecter Current(A)
Switching Loss vs. Rg(257C) Switching Loss vs. Rg(1507C)
VGE=15V, VCE=400V, IC=15A VGE=15V, VCE=400V, IC=15A
T.O0E-04 -+ ——— Eonuin 2.00E -04 ——] Ean
_______ Eesll {1} - == m=mme Cofl 1) ==
6.00E-04 4| _. _. o T.00E-04 4| — _ _ sxweniny P S i
§5_UUE_U4_ = = § 5.00E -04 | F,,r—f""
o - ]
=] 2 s.00E-04 -
=n 4. 00E-04 - o
= =
= - 5 400E-04 e e et ets oty o ot Ft st st s
E 3.00E-04 { Fliiearmderisasm st T =
o W 3.00E-04
2 00E-04
2.00E-04
1.00E-04 1.00E -04 -
0.00E+00 ! . . . 0.00E 00 } i ! !
0 10 20 a0 40 50 0 10 20 30 40 0

Rg.Gate Resistance {ohm)

Reg.Gate Resistance {ohm}

Forward Bias SOA

Normalized Maximum Transient Thermal
Impedance for IGBT(RJC)

10
1]
p— £ 1 4
= g
e
: (]
: g
3 T g1 A
S E
c o
5 E
adl - 5T 001 4
g
0.01 T T 1
0.001 | | | |
1 10 100 1000 0.000001 0.0001 0.01 1 100
Drain-Source Voltage(V) Square Wave Pulse Durtion(5)
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SMEZE R~ PACKAGE MECHANICAL DATA

TO-220MF
. E _ _F]
O A O o |
N
o ThQ q
[ h e-h Q L
O
TE (71
b - —— »-——c
—'| — Q1
I_'I II_ll e III |
|I I|
|| [T [Tm [ |I
|I ' <
|
I| !
SillilERiBFRN8EEE
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BAL UNIT:mm

SYMBOL ———
MIN MAX

A [ 45 | 49
B 1.47
b | 07 | 09
c | 045 | 0.60
D [ 1567 [ 16.07
DI | 904 [ 9.20

e 2. 54TYPE

E | 996 [10.36
F [ 231 [2m
L [ 12.58 [13.38
L1 | 313 [ 3.33

Q| 32 | 3.4
al | 2.5 | 2.96
op | 3.08 [ 3.28
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1. EAMRERR TR A RA B B S B N EA A S ACEE, oAy 2, 1T RS S A R LS.

2. VKISV AT A R AR, A BER T 5 A R AR .

3. FEFEEBCTHIN AN S S A0 S R BUE AR, 5 U 2 R BE AL AT FE A

4. RUHIPIA A 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.

4. Jilin Sino-microelectronics co., Ltd reserves the right to make changes in this. specification sheet and is
subject to change without prior notice.

BRAERAR

EHEREBETRBBRAE

AFbE: FHARE ERTTIRYIET 99 5
Migm: 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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