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E-CMOS Trench Gate IGTO IGBT Drop-in Upgrade
““—""d{ ECP30F60T

Features

@ ECMOS's Proprietary Trench IGTO Technology

@Extremely Low Vcesa

@ Very Low Ets

@ Integrated SuperBallast™ Technology for Safe, Simple Paralleling
@ Square Turn-Off SOA >4x Rated Current

& Low turnoff voltage spike

Applications

@ UPS and Solar Inverters
@ Welding Equipment

@ Power Factor Correction

Product Summary

Current (A) Voltage (V) VCE,sat (V) Package Marking

30 600 14 TO220

Absolute Maximum Ratings

Stresses above those specified under Absolute Maximum Ratings may cause permanent damage to the device
and/or affect device reliability. These are stress ratings only; functional operation of the device at these or any other
conditions outside those indicated in the Specification Table is not implied.

Absolute maximum ratings apply individually only, not in combination. Unless otherwise specified, all voltages are
referenced to GND.

Symbol Parameter Min Typ Max Unit

Vce Collector-to-Emitter Voltage 600 \%

DC Collector Current

Ice TC =25°C 60 A
TC =100°C 30 A

Vee Gate-to-Emitter Voltage -20 20 \%
T; Operating Junction Temperature -40 150 C
Tste Storage Temperature -55 150 T
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Electrical Specifications
Typical values are at TJ=25°C, unless otherwise specified. All limits at temperature extremes are guaranteed via
correlation using standard statistical quality control (SQC).

Symbol Parameter Min Typ Max Unit
Collector-to-Emitter Breakdown Voltage
VBR,CES
Vee=0V, 1c=250pA 600.0 Y
Collector-to-Emitter Saturation Voltage
Ic=10A, Vee=15V 1.67 Y
VCE,saT
Ic=10A, Vee=15V, T;=150°C 1.4 Y
[c=20A, Vee=15V 2.1 Vv
v Gate Threshold Voltage
GE
Vce=VaE, lc=250pA 3.8 5.4 Vv
Collector Leakage Current
lces Vee=0V, Vce=600V 0.2 20.0 HA
Vee=0V, Vce=600V, Ts=150°C 2000.0 HA
| Gate Leakage Current
CES
Vee=20V, Vce=0V 200.0 nA
c Gate Emitter Capacitance
IES
Vee=0V, Vce=25V, f=1MHz 3500.0 pF
Output Capacitance
Coes
Vee=0V, Vce=25V, f=1MHz 24.0 pF
c Reverse Transfer Capacitance
RES
Vee=0V, Vce=25V, f=1MHz 18.0 pF

Inductive Load Test Circuit

SiC diode
I LEL]
220pH
U . 100nF | 47uF
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[
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E-CMOS Trench Gate IGTO IGBT Drop-in Upgrade
- ECP30F60T
Switching Characteristics
Ic=20A, Vcc=400V, Vee=15V, Vcc=400V, Re=6Q, Energy includes tail.
Symbol Parameter Min Typ Max Unit
td,on Turn-on Delay Time 44.0 ns
tr Turn-on Rise Time 51.0 ns
td,0FF Turn-off Delay Time 135.0 ns
tt Turn-off Fall Time 75.0 ns
Eon Turn-on Switching Loss 0.34 mJ
Eorr Turn-off Switching Loss 0.32 mJ
Ers Total Switching Loss 0.66 mJ
T3=100°C, 1c=20A, Vcc=400V, Vee=15V, Vcc=400V, Re=6Q), Energy includes tail.
Symbol Parameter Min Typ Max Unit
td,on Turn-on Delay Time 48.0 ns
tr Turn-on Rise Time 50.0 ns
td,0FF Turn-off Delay Time 167.0 ns
tt Turn-off Fall Time 61.0 ns
Eon Turn-on Switching Loss 0.33 mJ
Eorr Turn-off Switching Loss 0.38 mJ
Ets Total Switching Loss 0.71 mJ
T3=150°C, 1c=20A, Vcc=400V, Vee=15V, Vcc=400V, Re=6Q), Energy includes tail.
Symbol Parameter Min Typ Max Unit
td,on Turn-on Delay Time 50.0 ns
tr Turn-on Rise Time 51.0. ns
td,0FF Turn-off Delay Time 210.0 ns
tt Turn-off Fall Time 84.0 ns
Eon Turn-on Switching Loss 0.34 mJ
Eorr Turn-off Switching Loss 0.55 mJ
Ets Total Switching Loss 0.89 mJ
T,=100°C, 1c=20A, Vcc=400V, Vee=15V/-8V, Vcc=400V, Re=6Q), Energy includes tail.
Symbol Parameter Min Typ Max Unit
td,oN Turn-on Delay Time 43.0 ns
tr Turn-on Rise Time 50.0 ns
td,0FF Turn-off Delay Time 114.0 ns
tr Turn-off Fall Time 24.0 ns
Eon Turn-on Switching Loss 0.32 mJ
Eorr Turn-off Switching Loss 0.28 mJ
Ers Total Switching Loss 0.6 mJ
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E-CMOS Trench Gate IGTO IGBT Drop-in Upgrade
= ECP30F60T
Typical Operating Characteristics
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Figure 1: Vg, on vs. I¢ for different temperatures

Figure 2: Vicg on vs. Ic for different Ve
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E-CMOS Trench Gate IGTO IGBT Drop-in Upgrade
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Typical Operating Characteristics
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Figure 3: Eqpr vs. Temperature (Icg=20A, V=400V, V=15V, Rg=601)
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Figure 4: Egy vs. Temperature (=204, V=400V, V=15V, Rg=6Q)
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Typical Operating Characteristics
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Figure 5: Eys vs. Temperature (I.g=20A, V=400V, V=15V, =R;=6Q)
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Figure 6: Energy Loss vs. Current
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Typical Operating Characteristics
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Figure 7: Energy Loss vs Rg
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Figure 8: Turn-Off SOA {400V Applied)
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E-CMOS Trench Gate IGTO IGBT Drop-in Upgrade
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Typical Operating Characteristics
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Figure 9: Turn OFF Waveform (Vg = 15V/0V, Rg=601, T=25°C)
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Figure 10: Turn ON Waveform (Vge = 15V/0V, Rg=6Q, T=25°C)
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E-CMOS Trench Gate IGTO IGBT Drop-in Upgrade
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Typical Operating Characteristics

RO 30
500 ! 25
s ———'—~"-’“~a~.ll L;'Jmﬂ.ﬂ_ﬂﬂwuwxmma—_w—-——— 20
W
— 300 15
= Q
z L=}
> a0 ||| T
[
100 [ 5
| |
[ ¥
i _H_H___H___h_,.-l |‘ LT L — -0
! 0.2 0.4 0.6 [uf;! 1
-100 -5
Time [us]
Figure 11: Turn OFF Waveform (Vg = 15V/-8V, R;=60, T=25°C)
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Figure 12: Turn ON Waveform (Vge = 15V/-8V, Rg=60, T=25°C)
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E-CMOS Trench Gate IGTO IGBT Drop-in Upgrade
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Pin Configuration

Pin Number Description
1 Gate
2 Collector
3 Emitter

Package Drawing

E HEATSINK /PAD  VERSION SYMEOL | MINIMUM [ NOMINAL [MAXIMUM
E2 A A 4.32 4,45 457
|-—£3—- Al 1.14 1.27 1.40
op —I A2 2.59 = 2.74
\ b 0.57 - 1.00
_J b1 0.86 0.91 0.96
< < b2 123 - 1.36
N | R - — b3 122 | 127 | 132
= ‘ L c 0.37 — 0.44
®1.25 | c1 0.36 0.38 0.40
\ | D 14.71 - 15.31
=~ | 01 8.51 864 | B.76
_! 2 : D2 | 12.3% - 12.45
/‘ (SR J_ ‘ H ‘ _|_ J_ J_ E 10.13 | 10.19 | 10.24
o £ £1 =l 7.57 = 768
E2 = = 0.76
£3 6.45 - 6.56
. 243 | 254 | 259
- ol 503 | 508 | 513
H1 620 | 630 | 655
L 1372 | 1405 | 1422
L1 310 = .65
o 3.7 384 | 3.96
Q 2.54 = 2.79
ng CASE METAL BASE METAL
- PLATING PLATING NOTES:
4oas NN \ 1. DIMENSIGNS D & E DO NOT INCLUDE MOLD
8% N \: FLASH. MOLD FLASH SHALL NOT EXCEED 0.127 MM
} E\\/(((/\(/({\éi o PER SIDE. THESE DIMENSIONS ARE MEASURED AT
< - J THE OUTERMOST EXTREME OF THE PLASTIC BODY.
1 °© b1 o
b2 2. DIMENSIONS EZ & H1 DEFINE A ZONE WHERE
b—= STAMPING AND SINGULATION IRREGULARITIES ARE
SECTION D-D SECTION C—C ALLOWED.
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