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AOD6B65MQ1E

650V, 6A AlphalGBT™
With Soft and Fast Recovery Anti-Parallel Diode

General Description Product Summary

« Latest AlphalGBT (alGBT) technology Vee 650V
* 650V breakdown voltage Ic (T¢=100°C) 6A

. L?OZL copacked with very fast and soft antiparallel Veeeay (T/=25°C) 1.9V

* Very good EMI performance with lower turn-on
switching losses

* High short-circuit ruggedness

* High HBM class

Applications Typical ESD protection HBM Class 2

* Motor drives
* Home appliance applications
« Other hard switching applications
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Orderable Part Number Package Type Form Minimum Order Quantity
AOD6B65MQ1E TO252 Tape & Reel 2500
Absolute Maximum Ratings T,=25°C unless otherwise noted
Parameter Symbol AOD6B65MQ1E Units
Collector-Emitter Voltage Vce 650 Vv
Gate-Emitter Voltage Ve +20 Vv
Continuous Collector |Tc=25°C | 12 A
Current Tc=100°C ¢ 6
Pulsed Collector Current, Limited by T max lem 18 A
Turn-Off SOA, V<650V, Limited by Ty lim 18 A
Continuous Diode Tc=25°C | 12 A
Forward Current Tc=100°C : 6
Diode Pulsed Current, Limited by T jmax lem 18 A
Short Circuit Withstanding Time (4 i 5
Vae=15V, Ve <400V, T,<150°C sc K
Tc=25°C 96

P Dissipati P wW

ower Dissipation To=100°C D —
Junction and Storage Temperature Range Ty, Tste -55to0 150 o0
Maximum Lead Temperature for Soldering T 300 oc
Purpose, 1/8" from case for 5 seconds .
Thermal Characteristics
Parameter Symbol Typical Units
Maximum Junction-to-Ambient Rosa 55 °C/W
Maximum IGBT Junction-to-Case Rosc 13 °C/W
Maximum Diode Junction-to-Case Rojc 4.5 °C/W

(1) Allowed number of short circuits: <1000; time between short circuits: >1s.
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Electrical Characteristics (T,=25°C unless otherwise noted)

Symbol |Parameter Conditions I Min I Typ | Max | Units
STATIC PARAMETERS
BVces Collector-Emitter Breakdown Voltage  |lc=1mA, Vge=0V, T =25°C 650 - - \
T,=25°C - 1.9 2.4
VeEsat Collector-Emitter Saturation Voltage Vge=15V, Ic=6A T,=125°C - 2.25 - \Y
T,=150°C - 2.36 -
T,=25°C - 181 [ 23
Ve Diode Forward Voltage Vee=0V, I=6A T,=125°C - 1.9 - \Y%
T,=150°C - 1.86 -
Veedn) Gate-Emitter Threshold Voltage Vee=5Y, Ic=1mA - 53 - vV
T,=25°C - - 10
lces Zero Gate Voltage Collector Current Vee=650V, Vge=0V [T,=125°C - - 200 pA
T,=150°C - - 1000
loes Gate-Emitter Leakage Current V=0V, Vge=120V P _ 10 WA
IFs Forward Transconductance Vee=20V, Ic=6A = 4.2 - S
DYNAMIC PARAMETERS
Cies Input Capacitance - 400 - pF
Coes Output Capacitance Vee=0V, V=25V, f=1MHz - 35 2 pF
Cros Reverse Transfer Capacitance - 9 - pF
Qq Total Gate Charge = 13.5 = nC
Qqe Gate to Emitter Charge Vee=15V, V=520V, Ic=6A - 3.5 - nC
Qqc Gate to Collector Charge - 5.8 & nC
lese) Short Circuit Collector Current ::Sg;uiv.r\j;c;ggo (;/ ’ L 30 -
Ry Gate Resistance Vge=0V, V=0V, f=1MHz - 12 - Q
SWITCHING PARAMETERS, (Load Inductive, T,;=25°C)
tbion) Turn-On Delay Time - 9 & ns
t, Turn-On Rise Time - 16 - ns
toofn Turn-Off Delay Time T,=25°C - 91 - ns
t Turn-Off Fall Time Ve=15V, V=400V, [c=6A, s 16 - ns
Eon Turn-On Energy Re=50Q = 0.11 = mJ
Ef Turn-Off Energy - 0.08 - mJ
Eiotal Total Switching Energy - 0.19 - mJ
tr Diode Reverse Recovery Time T,225°C - 81 - ns
Qr Diode Reverse Recovery Charge Ir=6A, di/dt=200A/ps, Vc=400V - 0.13 — uc
lrm Diode Peak Reverse Recovery Current - 2.61 - A
SWITCHING PARAMETERS, (Load Inductive, T,=150°C)
tb(on) Turn-On Delay Time - 8 - ns
t; Turn-On Rise Time - 15.5 - ns
tbofr) Turn-Off Delay Time T,=150°C - 111 - ns
t Turn-Off Fall Time V=15V, V=400V, Ic=6A, - 22 = ns
Eon Turn-On Energy Rg=50Q - 0.13 - mJ
E ot Turn-Off Energy - 0.12 - mJ
Eiotal Total Switching Energy - 0.24 - mJ
tr Diode Reverse Recovery Time T =150°C - 134 - ns
J
Qr Diode Reverse Recovery Charge Ir=6A, di/dt=200A/ps, V=400V - 0.24 - uC
lm Diode Peak Reverse Recovery Current - 32 - A
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS

25

20

Ic(A)

Veegsay (V)

—
20V 17V
"
— 15V
|
13V
e
11V
pm——
vV
Vee= 7V
|
0 1 2 3 4 5 6 7
Vee (V)
Figure 1: Output Characteristic
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Figure 5: Collector-Emitter Saturation Voltage vs.

Junction Temperature
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 11: Current De-rating Figure 12: Diode Reverse Leakage Current vs.
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 13: Switching Time vs. I
(T=150°C, V=15V, V=400V, R,=500)
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Figure 15: Switching Time vs.T;
(Vee=15V, V=400V, Ic=6A, R;=500)
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Figure 17: Switching Loss vs. I
(T=150°C, V=15V, V=400V, R,=500)
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Figure 14: Switching Time vs. R,
(T;=150°C, V=15V, V=400V, Ic=6A)
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Figure 18: Switching Loss vs. R
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 19: Switching Loss vs. T,
(Vge=15V, V=400V, I.=6A, R;=500Q)
400
150° C
300
Q,
200 25° C
100 150 C |
25° C lrm
0
2 4 6 8 10 12
I:(A)
Figure 21: Diode Reverse Recovery Charge and
Peak Current vs. Conduction Current
(Vge=15V, V=400V, di/dt=200A/ps)
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Figure 23: Diode Reverse Recovery Charge and
Peak Current vs. di/dt
(Vee=15V, V=400V, |.=6A)
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Figure 24: Diode Reverse Recovery Time and
Softness Factor vs. di/dt
(Vge=15V, V=400V, I;=6A)
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Figure 20: Switching Loss vs. V¢
(T=150°C, V=15V, I:=6A, R;=50Q)
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Figure 22: Diode Reverse Recovery Time and
Softness Factor vs. Conduction Current
(Vge=15V, V=400V, di/dt=200A/ps)
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure A: Gate Charge Test Circuit & Waveforms
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Figure B: Inductive Switching Test Circuit & Waveforms
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Figure C: Diode Recovery Test Circuit & Waveforms




