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FGB3040G2-F085 / FGD3040G2-F085
FGP3040G2-F085 / FGI3040G2-F085

EcoSPARK®2 300mJ, 400V, N-Channel Ignition IGBT
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Device’'Maximum Ratings Ta = 25°C unless otherwise noted
Symbol Parameter Ratings Units
BV4er |Collector to Emitter Breakdown Voltage (Ic = 1mA) 400 \
BVegs |Emitter to Collector Voltage - Reverse Battery Condition (I = 10mA) 28 \
Escisos | Self Clamping Inductive Switching Energy (Note 1) 300 mJ
Escis1so | Self Clamping Inductive Switching Energy (Note 2) 170 mJ
lcos Collector Current Continuous, at Vgg = 5.0V, T¢ = 25°C 41 A
lc110 Collector Current Continuous, at Vgg = 5.0V, T¢ = 110°C 25.6 A
VGeEm Gate to Emitter Voltage Continuous +10 \
P Power Dissipation Total, at Tc = 25°C 150 w
D Power Dissipation Derating, for T¢ > 25°C 1 w/°C
T, Operating Junction Temperature Range -55 to +175 °C
Tste Storage Junction Temperature Range -55 to +175 °c
T Max. Lead Temp. for Soldering (Leads at 1.6mm from case for 10s) 300 °C
Tpka Reflow soldering according to JESD020C 260 °C
ESD HBM-Electrostatic Discharge Voltage at100pF, 1500Q 4 kV
CDM-Electrostatic Discharge Voltage at 1Q 2 kV
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Package Marking and Ordering Information

Device Marking Device Package Reel Size Tape Width Quantity
FGB3040G2 FGB3040G2-F085 TO-263AB 330mm 24mm 800
FGD3040G2 FGD3040G2-F085 TO-252AA 330mm 16mm 2500
FGP3040G2 FGP3040G2-F085 TO-220AB Tube N/A 50
FGI3040G2 FGI13040G2-F085 TO-262AA Tube N/A 50

Electrical Characteristics 1, = 25°C unless otherwise noted
| Symbol | Parameter Test Conditions | Min | Typ | Max |Units|
Off State Characteristics
ICE = 2mA, VGE = 0,
BVcegr |Collector to Emitter Breakdown Voltage |[Rge = 1KQ, 370 | 400 | 430 | V
T, =-40 to 150°C
ICE = 10mA, VGE = OV,
BVcgs |Collector to Emitter Breakdown Voltage |[Rgg =0, 390 | 420 | 450 | V
T, =-40 to 150°C
BVecs |Emitter to Collector Breakdown Voltage 'T(7E_=2'529Cr“A’ Vee =V 28| - | - | v
)=
BVges |Gate to Emitter Breakdown Voltage lges = #2mA +12 | #14 - \Y
) Veg = 250V, Rge = 1KQ | Ty =25°C - - 25 | pA
I Collector to Emitter Leakage Current | CE » “GE
CER e heakage tu T, =150°C N S I
) Vee.=24V T,=25°C - - 1
I Emitter to Collector Leakage Current EG } mA
ECS g T,=150°C - [ 40
R4 Series Gate Resistance - 120 - Q
R, Gate to Emitter Resistance 10K - 30K | Q
On State Characteristics
VCE(SAT) Collector to Emitter Saturatioen Voltage ICE = GA, VGE = 4V, TJ = 25°C - 1.15 | 1.25 \%
VCE(SAT) Collector to Emitter Sattration Voltage ICE = 10A, VGE = 45V, TJ =150°C - 1.35 | 1.50 \
VCE(SAT) Collector to EmitterSaturation Voltage ICE = 15A, VGE = 45V, TJ =150°C - 1.68 | 1.85 \
' oo L = 3.0 mHy,RG = 1KQ
E Self Cl d (Inductive Switch ' ’ TJ=25°C - - 300 J
scIs elf Clamped {nductive Switching VGE = 5V, (Note 1) m
Thermal Characteristics
|R9JC |Therma| Resistance Junction to Case | I - I - I 1 I °c/w |
Notes:

4! Self Clamping Inductive Switching Energy (Egcs25) of 300 mJ is based on the test conditions that starting
Fjz=25°C; L=3mHy, lgcis=14.2A,Vcc=100V during inductor charging and Vc=0V during the time in clamp.

2. Self Clamping Inductive Switching Energy (Esc)s150) of 170 mJ is based on the test conditions that starting
Tj=150°C; L=3mHy, Igc;s=10.8A,Vcc=100V during inductor charging and Vcc=0V during the time in clamp.
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Electrical Characteristics 1, = 25°C unless otherwise noted

| Symbol

| Parameter

Test Conditions

| Min | Typ | Max [Units]

Dynamic Characteristics

Qg(on) |Gate Charge I\?CI;EE==15OC, Veg =12V, - 21 - nC
Vee(tH) | Gate to Emitter Threshold Voltage Icg = 1TMA, Vg = Ve T, = 25°%C 13 | 1.7 | 22 \Y
' ' T,=150°C 075 | 12 | 1.8

Veep Gate to Emitter Plateau Voltage Vee =12V, Icg = 10A - 2.8 - \
Switching Characteristics

tayon)r | Current Turn-On Delay Time-Resistive |Vce = 14V, R = 1Q - 0.9 4 us
t Current Rise Time-Resistive Vee =5V, Re = 1K - 1.9 7 s
R T, = 25°C, "
tyorF)L | Current Turn-Off Delay Time-Inductive |Vgg = 300V, L = 1mH, - 4.8 15 us

. . VGE=5V, RG=1KQ
t Current Fall Time-Inductive lcg = 6.5A, T, = 25°C, - 20 | 15 us
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Typical Performance Curves
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Figure 1. Self Clamped Inductive Switching
Current vs. Time in Clamp
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Figure 3. Collector to Emitter On-State Voltage
vs,. dunction Temperature
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Figure 5. Collector to Emitter On-State Voltage
vs. Collector Current
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Figure 2./Self Clamped Inductive Switching
Current vs. Inductance
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Figure 4. Collector to Emitter On-State Voltage
vs. Junction Temperature
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Figure 6. Collector to Emitter On-State Voltage
vs. Collector Current
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Typical Performance Curves (Continued)
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Figure 7. Collector to Emitter On-State Voltage
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Figure 9. DC Collector Current vs. Case
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Figure 11. Threshold Voltage vs. Junction
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Figure 8. Transfer Characteristics
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Figure 10. Gate Charge
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Figure 12. Leakage Current vs. Junction

Temperature
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Typical Performance Curves (Continued)
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Figure 13. Switching Time

vs. Junction
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Figure 14, Capacitance vs. Collector to Emitter
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Figure 16. IGBT Normalized Transient Thermal Impedance, Junction to Case
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Typical Performance Curves
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Test Circuit and Waveforms
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Figure 18. Inductive Switching Test Circuit
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Figure 19. toy and tope Switching Test Circuit
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