ESM5045DV

NPN DARLINGTON POWER MODULE

« HIGH CURRENT POWER BIPOLAR MODULE

« VERY LOW Rt JUNCTION CASE

« SPECIFIED ACCIDENTAL OVERLOAD
AREAS

« ULTRAFAST FREEWHEELING DIODE

« FULLY INSULATED PACKAGE (UL
COMPLIANT)

« EASY TO MOUNT

« LOW INTERNAL PARASITIC INDUCTANCE

INDUSTRIAL APPLICATIONS:
« MOTOR CONTROL

« SMPS & UPS

« WELDING EQUIPMENT

ISOTOP

INTERNAL SCHEMATIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vcev |Collector-Emitter Voltage (Vee = -5 V) 600 \%
Vceo(sus) | Collector-Emitter Voltage (Ig = 0) 450 \V;
VEBO Emitter-Base Voltage (Ic = 0) 7 \%
Ic Collector Current 60 A
lcm Collector Peak Current (t, = 10 ms) 90 A
Is Base Current 6 A
IBMm Base Peak Current (t, = 10 ms) 12 A
Ptot Total Dissipation at T¢ = 25 °C 175 w
Visol Insulation Withstand Voltage (RMS) from All 2500 \%
Four Terminals to Exernal Heatsink
Tstg Storage Temperature -55 to 150 °c
T Max. Operating Junction Temperature 150 °
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THERMAL DATA

Rinj-case |Thermal Resistance Junction-case (transistor) Max 0.71 °c/w
Rthj-case |Thermal Resistance Junction-case (diode) Max 1.2 °c/wW
Rthe-h Thermal Resistance Case-heatsink With Conductive
Grease Applied Max 0.05 °c/wW
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. nit
Icer # |Collector Cut-off Vce = Vcev 15 mA
Current (Rge = 5 Q) Vce = Vcev  Tj=100°C 20 mA
Icev# |Collector Cut-off Vce = Vecev 1 mA
Current (Vge = -5) Vce = Vcev Tj=100°C 13 mA
leo# |Emitter Cut-off Current |Ves =5V 1 mA
(Ic=0)
Vceo(sus)* | Collector-Emitter lc=02A L=25mH 450 \Y
Sustaining Voltage Velamp = 450 V
(Is =0)
hreO DC Current Gain lc=50A Vce=5V 150
VcesayD | Collector-Emitter Ic=35A 1g=0.7A 1.2 \
Saturation Voltage lc=35A Ig=0.7A T;=100°C 1.4 2 Y
Ic=50A Ig=28A 1.4 \%
Ic=50A Ig=2.8A Tj=100°C 1.6 2 v
VBesay |Base-Emitter lc=50A Ig=28A 2.3 \Y
Saturation Voltage Ic=50A Ig=2.8A T;=100°C 2.3 3 \Y
dic/dt Rate of Rise of Vcc=300V Rc=0 tp = 3 us 300 400 Alus
On-state Collector lgg =1.05 A T; =100 °C
Vce(3 |Collector-Emitter Vcc= 300V Rc=850Q 4.5 8 \%
US)ee Dynamic Voltage lgg=1.05 A T;=100°C
Vce(5 |Collector-Emitter Vec= 300V Rc=850Q 2.5 4.5 \
pS)ee Dynamic Voltage leg=1.05A T;=100 °c
ts Storage Time lc = 35A Vcec =50V 3.2 5 us
[ Fall Time Veg = -5V Ree = 0.6 Q 0.25 0.5 ps
te Cross-over Time Velamp =450V 1g1 = 0.7 A 0.75 1.5 ps
L=0.07mH T;=100°C
Vcew Maximum Collector lcwoff = 60 A lg1 = 2.8 A 450 \Y,
Emitter Voltage Veg=-5V Vcc=50V
Without Snubber L=42pH Ree=0.6Q
Tj =125 °C
VeO Diode Forward Voltage [l =50 A Tj=100°C 1.5 1.8 \
Irm Reverse Recovery Vcc =200V Ig=50A 32 38 A

Current

dig/dt = -300 A/us L < 0.05 pH

T; =100 °C

OPulsed: Pulse duration = 300 ps, duty cycle 1.5 %
To evaluate the conduction losses of the diode use the following equations:

Ve =15+ 0.0055 I¢

# See test circuits in databook introduction

2/8

P = 1.5 Irav) + 0.0055 I’rrus)




ESM5045DV

Safe Operating Areas
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Reverse Biased SOA
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Foward Biased SOA
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Dc Current Gain
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Turn-on Switching Waveforms

Typical Ve Versus I

GC15640

Ve(V)
-
2.0 ,//,é
_ A
- TJ_25°C/,/,
e
1.5 A
/—125°C
1.0 /
0.5
0 50 100 150 Ir (A)

Turn-on Switching Test Circuit

"
lgliLgl

&
/]

SC04780

VCC

Vee 4
V)

VeEisatid
yn
4

SC-0352

dlc/d t=091cgs /1,

>
»

f

v

SC-0353 t

5/8




ESM5045DV

Turn-on Switching Test Circuit
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Turn-off Switching Test Circuit of Diode

Turn-off Switching Waveforms
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