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AOD5B65MQ1E

650V, 5A AlphalGBT™
With Soft and Fast Recovery Anti-Parallel Diode

General Description

Product Summary

« Latest AlphalGBT (alGBT) technology Vee 650V
* 650V breakdown voltage lc (Tc=100°C) 5A
. L?O%L copacked with very fast and soft antiparallel Voreay (Ti=25°C) 215V
« 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
AOD5B65MQ1E TO252 Tape & Reel 2500
Absolute Maximum Ratings T,=25°C unless otherwise noted
Parameter Symbol AOD5B65MQ1E Units
Collector-Emitter Voltage Vce 650 Vv
Gate-Emitter Voltage Vee +20 \V]
Continuous Collector [Tc=25°C | 10 A
Current Te=100°C ¢ 5
Pulsed Collector Current, Limited by T jmax lem 15 A
Turn-Off SOA, V<650V, Limited by T jmax Iim 15 A
Continuous Diode  [Tc=25°C | 10
Forward Current Tc=100°C F 4
Diode Pulsed Current, Limited by T jyax Iem 15 A
Short Circuit Withstanding Time (4 ; 5
Vee=15V, Ve <400V, T,<150°C se us
Power Dissipati Tareo™ P L w
ower Dissipation T=100°C b ”
Junction and Storage Temperature Range Ty, Tsta -55to 150 C
Maximum Lead Temperature for Soldering T 300 c
Purpose, 1/8" from case for 5 seconds k
Thermal Characteristics
Parameter Symbol AOD5B65MQ1E Units
Maximum Junction-to-Ambient Rosa 55 °C/W
Maximum IGBT Junction-to-Case Rosc 24 °C/IW
Maximum Diode Junction-to-Case Rosc 6.8 °CIW

(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 | Min | Typ | Max | Units

STATIC PARAMETERS

BVces Collector-Emitter Breakdown Voltage  |lc=1mA, Vge=0V, T,=25°C 650 - - \Y,
T,=25°C - 215 2.7

Veesa Collector-Emitter Saturation Voltage Vge=15V, Ic=5A T,=125°C - 2.74 - \%
T,=150°C - 2.89 -
T,=25°C = 2.06 2.6

Ve Diode Forward Voltage Vee=0V, I;=5A T,=125°C - 217 - \Y,
T,=150°C - 213 -

Veeh) Gate-Emitter Threshold Voltage Vee=5V, Ic=1mA 4.2 5.1 5.6 \%
T,=25°C - - 10

lces Zero Gate Voltage Collector Current Vee=650V, Vge=0V |T,=125°C - - 100 A
T,=150°C - - 500

lses Gate-Emitter Leakage Current Vee=0V, Vge=+20V s - 10 [ pA

OFs Forward Transconductance Vee=20V, Ic=5A . 2 - S

DYNAMIC PARAMETERS

Clas Input Capacitance - 235 - pF

Cies Output Capacitance Vee=0V, V=25V, f=1MHz . 22 . pF

Cies Reverse Transfer Capacitance - 5 - pF

Qq Total Gate Charge - 8.8 - nC

Qqe Gate to Emitter Charge Vee=15V, V=520V, Ic=5A - 2.6 - nC

Qqc Gate to Collector Charge - 3.4 - nC

Ic Short Circuit Collector Current e g =D - 20 -

(s0) tsc=<5us, T;<150°C

Ry Gate Resistance V=0V, V=0V, f=1MHz " 20 =

SWITCHING PARAMETERS, (Load Inductive, T ,=25°C)

tbon) Turn-On Delay Time - 7 - ns

t, Turn-On Rise Time ~ 13 S ns

toofm Turn-Off Delay Time T,=25°C - 78 - ns

t Turn-Off Fall Time Vee=15V, V=400V, Ic=5A, - 20 - ns

Eon Turn-On Energy Rs=60Q - 0.09 - mJ

Eoi Turn-Off Energy - 0.06 - mJ

Etotal Total Switching Energy - 0.15 = mJ

te Diode Reverse Recovery Time T,=25°C - 74 - ns

Qr Diode Reverse Recovery Charge Ie=5A, dildt=200A/us, V=400V - 0.11 - uC

lim Diode Peak Reverse Recovery Current - 2.46 - A

SWITCHING PARAMETERS, (Load Inductive, T ,=150°C)

1Don) Turn-On Delay Time - 6.5 - ns

t; Turn-On Rise Time - 14 - ns

o) Turn-Off Delay Time T,=150°C = 96 - ns

t Turn-Off Fall Time Vee=15V, V=400V, Ic=5A, - 34 - ns

Eon Turn-On Energy R=60Q = 0.10 - mJ

= Turn-Off Energy - 0.10 - mJ

Erici Total Switching Energy . 0.20 = mJ

tr Diode Reverse Recovery Time T=150°C - 161 - ns

J
Qr Diode Reverse Recovery Charge Ir=5A, dildt=200A/us, V=400V - 0.21 - uC
lm Diode Peak Reverse Recovery Current - 2.83 - A
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 1: Output Characteristic
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS

15 1000 T
Ve=520V /
1.=5A C,
12 ¢ / \ b
. / g 100
s 3 c
w 1= — oes
> g
6 8
S 10
o
3 ———
Cres
0 1
0 2 4 6 8 10 0 8 16 24 32 40
Q, (nC) Ve (V)
Figure 7: Gate-Charge Characteristics Figure 8: Capacitance Characteristic
100 60
50 N
. e e N lus
10 \ | §~
\ S 40 N
10us S
= ~_ | g
= 1 1 o 30
= - \\\ 1(|)ous B
[ N
1ms % 20
0.1 10ms a
10
0.01 0
i 10 100 1000 25 50 75 100 125 150
Figure 9: Forward gf;s(\é)i\fe OperatingArea Tease (°C)
(Tc=25°C, Vee=15V) Figure 10: Power Disspation as a Function of Case
. 1E-03
8 \\ 1E-04
<
R _ 1E05 Voe=650V
= <
E g 1E08 ~
E 4 = /
@
£ 1E-07 // Vee=520V
o /
2 1E-08
0 1E-09
25 50 75 100 125 150 0 25 50 75 100 125 150
Tease (°C) Temperature (°C)
Figure 11: Current De-rating Figure 12: Diode Reverse Leakage Current vs.

Junction Temperature




www.omseni.com

OM SENI

TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 13: Switching Time vs. I
(Tj=150°C, V=15V, V=400V, R;=60Q)
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Figure 15: Switching Time vs.T,
(Vae=15V, V=400V, I:=5A, R;=60Q)
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Figure 14: Switgching Time vs. Ry
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 19: Switching Loss vs. T;
(Vge=15V, V=400V, I=5A, R;=60Q)
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS

400 20 200 20

150° C —

300 i50e @ _— 15 150 15

o 3 E t /
£ 200 10 < F100 [ 25° C — 10
< Q/ 2%5°C = /

100 5 50 | 15076 s {s
150° C i / '\
25° ¢ —T ¢

0 0 0 0
2 4 6 8 10 2 4 6 8 10
Ie(A)

I (A)
Figure 22: Diode Reverse Recovery Time and
Softness Factor vs. Conduction Current

Figure 21: Diode Reverse Recovery Charge and
Peak Current vs. Conduction Current
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 25: Normalized Maximum T ient Thermal Imped: for IGBT
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Figure A: Gate Charge Test Circuit & Waveforms

3 90% vge
Vge
4 10% Vge
N— )
e ;\ 2 / 90% lc
" g 1o%|1c
90% Vce
Vce
- 3 20% vge
Vge
10% Vge
lc
1% lc
Vce
3% Vee
ty ty
Eoff=(Veelc)dt Eon= [(Vee*lc)dt
5 te
b c ta

a

Figure B: Inductive Switching Test Circuit & Waveforms
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Figure C: Diode Recovery Test Circuit & Waveforms




