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AiT Semiconductor Inc.

AM30T40

IGBT
AEC-Q101 400V 21A IGBT

DESCRIPTION

The AM30T40 is available in a TO-220, TO-252,
TO-262-3 and TO-263-2 packages.

AEC-Q101 Qualified is available in TO-252 and

FEATURE
° Low VcEsat
High SCIS Energy

TO-263-2 packages.

VCES VCE (sat) SCIS
400V 1.25V 300mJ
APPLICATION

®  Automotive ignition Coil Driver Circuits

®  Coil-On Plug Application

ORDERING INFORMATION

Positive Temperature Coefficient
Logic Level Gate Drive
AEC-Q101 Qualified.
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Package Type Part Number
TO-220 T3 AM30T40T3U
SPQ: 50pcs/ Tube AM30T40T3VU
TO-252 5 AM30T40DR
SPQ: 2,500pcs/Reel AM30T40DVR
T0-252 AM30T40DRQ
AEC-Q101 D
SPQ: 2,500pcs/Reel AM30T40DVRQ
TO-262-3 53 AM30T40TS3U
SPQ: 50pcs/ Tube AM30T40TS3VU
TO-263-2 s AM30T40S2R
SPQ: 800pcs/Reel AM30T40S2VR
TO-263-2 AM30T40S2RQ
AEC-Q101 S2
SPQ: 800pcs/Reel AM30T40S2VRQ
V: Halogen free Package
R: Tape & Reel
Note
U: Tube
Q: AEC-Q101 Qualified
AIT provides all RoHS products
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TO-262-3 TO-263-2
Pin #
Function
TO-220 TO-252 Symbol
s
TO-262-3 | TO-263-2
1 1 G Gate
2 24 Collector
3 3 E Emitter
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ABSOLUTE MAXIMUM RATINGS

At T = 25°C, unless otherwise specified

Vces, Collector-Emitter Voltage ( Ic =1mA ) 430V
Vecs, Emitter to Collector Voltage ( Ic =10mA ) 24V

Ty=25°C, ISCIS=14.2A 300mJ
Escis, SCIS Energy

T,=150°C, ISCIS=10.6A 170mJ

Tc=25°C 21A
Ic, Collector Current

Tc=100°C 17A
Esp, Electrostatic Discharge Voltage (HBM) 4KV
Veem, Gate- Emitter Voltage Continuous 10V
Po, Power Dissipation Tc=25°C 150W
Ty, Tstg, Operating Junction and Storage Temperature Range -40°C~175°C
TL, Maximum Temperature for Soldering 260°C

Stresses above may cause permanent damage to the device. These are stress ratings only and functional operation of the device at
these or any other conditions beyond those indicated in the Electrical Characteristics are not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

THERMAL CHARACTERISTICS

Parameter Symbol RATINGS Units
Junction-to-Case ReJsc 1 °C/W

- _________________________________|
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ELECTRICAL CHARACTERISTICS

At Tc = 25°C, unless otherwise specified

AiT Semiconductor Inc.
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AM30T40

IGBT

AEC-Q101 400V 21A IGBT

Parameter Symbol Conditions Min | Typ. | Max | Units
OFF Characteristics
Collector to Emitter Vee=0V, Ic=2mA,
Breakdown Voltage BVeer R = 1KQ 370 400 430 v
Collector to Emitter Vee=0V, Ic=10mA,
Breakdown Voltage BVees Rc = 0Q 390 420 450 v
Emitter t llect
mitter to Collector BVecs | Vee=0V, lc=-75mA 30 . ; Vv
Breakdown Voltage
Gate to Emitter
=+ + + -
Breakdown Voltage BVGEes lces=£2mA 12 14 \Y
Vce=250V, RG= 1KQ,
- - 25 A
Collector to Emitter | T,=25°C H
Leakage Current R I'Vee=250V, RG= 1KQ, ) A
T,=150°C
Emitter to Collector | Vec=24V, T,=25°C - - 1 mA
Leakage Current 5% | Vec=24V, T,=150°C - - 40 | mA
Series Gate Resistance R1 - 70 - Q
Gate to Emitter Resistance R2 10 - 26 KQ
ON Characteristics
Collector-Emitter
VCE(sa Vee=4V, Ic=6A - 1.2 1. Y
Saturation Voltage CEG20 eE 0=6 > €0
Collector-Emitter
VcE(sa Vee=4.5V, Ic=10A - 1. 1. Y
Saturation Voltage CEG20 6e=4.5V, =10 50 80
Collector-Emitter Voeeay | Voe=4.5V, Ic=15A - | 190 | 220 | v
Saturation Voltage
Gate Threshold Voltage VGE(TH) Vce= VGE, lc=1TmA 1.30 - 2.20 \Y
Pulse width tp<300us,5<2%
Dynamic Characteristics
Input Capacitance Ciss Vee=0V. Ver=25V - 900 -
R GE= , VCE= ,
Output Capacitance . Coss f=1 OMHz - 75 - pF
Reverse Transfer Capacitance Crss - 16 -
Ic=10V, Vce=12V,
Total Gate Charge Qq V=5V - 8 - nC
Switching Characteristics
Turn-on Delay Time ta(oN) Vce=14V, Vee=5V, - 0.6 4
Rise Time tr Re = 1KQ - 2 7 s
Turn-Off Delay Time ta(oFF) Vce=300V, Vee=5V, - 5 15 H
Fall Time ts Re = 1KQ - 2 15
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TYPICAL CHARACTERISTICS

Fig.1 Collector-Emitter Saturation Voltage Fig.2 Collector-Emitter Saturation Voltage
vs. Junction Temperature vs. Junction Temperature
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Fig.7 Typical Transfer Characteristics

Fig.8 Threshold Voltage
vs. Junction Temperature
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Fig.9 Leakage Current Fig.10 Breakdown Voltage
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Fig.13 Self Clamped Inductive Switching
Current vs. Inductance
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Fig.14 Typical Switching Times

vs. Time in Clamp

30 T 1 T T T 30 T T T
\ Woo=14V, VeE=5W,Ra=1K0 \ | Vno=14v, VoE=SY,RE=1HO
g PL3 \\ T 5 ——
[ H i -
@ 1 | [
5w e .
= \ ] S A
E | | =
£ o £
£ 5 AN SO s
& P - A
i i W
-2 " s
= ;
E 10 1 i -...._________'____ § 10
£ TI=150°C o e =
2 5 } } - - éT I !
] D [
0 2 4 B 8 10 2% 75 125 475 226 275 325
Linductance{mH) Trip. Time in Clamp{us)
Fig.15 Max Thermal Impedance
1
=1
0.5
0.2
04 7 T A
2 ——
J 0.05
1 7
2 T
gom
£
?__ | single Paise |
£ L I
P mEm
oo I
-|-k|'-
= —ef
|| neotes:
1.0uty Cycle, C-ta/12
AW P "Ry o T,
00001 2 et y x .
Q000001 0.00001 o.0001 o0 LX) o1 1 10

Fig.16 Induc

T, Rectangular Pulse Duration [sec]

tive Switching Test Circuit

puT
{Diode) L

S DUT
O—{] | (IGBT)

REV1.0 -DEC

2022 RELEASED -

Fig.17 Inductive Switching Waveforms
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Fig.18 Inductive Switching Waveforms Fig.19 Inductive Switching Waveforms

Fig.20 Energy Test Circuit Fig.21 Energy Waveforms
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PACKAGE INFORMATION

Dimension in TO-220 (Unit: mm)

B1

Cci
-

Symbol Min. Max.
A 9.600 10.600
B 15.000 16.000
B1 8.900 9.500
C 4.300 4.800
C1 2.300 3.100
D 1.200 1.400
E 0.700 0.900
F 0.300 0.600
G 1.170 1.370
H 2.700 3.800
L 12.600 14.800
N 2.340 2.740
Q 2.400 3.000

OP 3.500 3.900
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Dimension in TO-252 (Unit: mm)

L1

Symbol MILLIMETERS

Min. Max.
A 6.300 6.900
A1 0.000 0.130
B 5.700 6.300
C 2.100 2.500
D 0.300 0.600
E1 0.600 0.900
E2 0.700 1.000
F 0.300 0.600

0.700 1.200
L1 9.600 10.500
L2 2.700 3.100
H 0.600 1.000
M 5.100 5.500
N 2.090 2.490
R 0.300 0.300
T 1.400 1.600
Y 5.100 6.300
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Dimension in TO-262-3 (Unit: mm)

| A

i
i

Symbol MILLIMETERS

Min. Max.
A 9.800 10.400
B 8.900 9.500
C 4.300 4.800
D 1.150 1.400
E 0.700 0.910
F 0.280 0.550
G 1.070 1.470
H 3.370 3.770
I 2.500 2.900
K 0.900 1.400
L 12.700 14.700
N 2.350 2.700
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Dimension in TO-263-2 (Unit: mm)

L1

O__M O
(L1
B
Values(mm)
Symbol
Min. Max.

A 9.800 10.400
B 8.900 9.500
B1 0.000 0.100
C 4.400 4.800
D 1.160 1.370
E 0.700 0.950
F 0.300 0.600
G 1.070 1.470
H 1.300 1.800
K 0.950 1.370
L1 14.500 16.500
L2 1.600 2.300
I 0.000 0.200
Q 0° 8°
R 0.400 0.400
N 2.390 2.690
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IMPORTANT NOTICE

AIT Semiconductor Inc. (AiT) reserves the right to make changes to any its product, specifications, to
discontinue any integrated circuit product or service without notice, and advises its customers to obtain the
latest version of relevant information to verify, before placing orders, that the information being relied on is

current.

AIT Semiconductor Inc.'s integrated circuit products are not designed, intended, authorized, or warranted to
be suitable for use in life support applications, devices or systems or other critical applications. Use of AiT
products in such applications is understood to be fully at the risk of the customer. As used herein may involve
potential risks of death, personal injury, or servere property, or environmental damage. In order to minimize
risks associated with the customer's applications, the customer should provide adequate design and operating

safeguards.

AIT Semiconductor Inc. assumes to no liability to customer product design or application support. AiT warrants

the performance of its products of the specifications applicable at the time of sale.
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