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Product Preview
Q2BOOST

This high-density, integrated power module combines
high—performance IGBTs with rugged anti—parallel diodes.

Features

e Extremely Efficient Trench with Field Stop Technology
® [ ow Switching Loss Reduces System Power Dissipation

® Module Design Offers High Power Density
® [ow Inductive Layout
® (Q2BOOST Package with Press—Fit Pins

Typical Applications
® Solar Inverters
® Uninterruptable Power Supplies Systems

Table 1. ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value | Unit
IGBT (T1, T2, T4,T5)
Collector-emitter Voltage VcEs 950 \Y
Collector current @ Ty, = Ic 75 A
80°C (per IGBT)
Pulsed Collector Current, ICM 225 A
Tpuise Limited by Tmax
Power Dissipation per IGBT Ptot 190 W
Ty =Tymax Th = 80°C
Gate—emitter voltage Ve +20 \Y
Positive transient 30
gate—emitter voltage
(Tpulse =5 us, D < 0.10)
Maximum Junction Ty 175 °C
Temperature
IGBT (T3, T6)
Collector-emitter voltage VCES 950 \%
Collector current @ Ty, = Ic 75 A
80°C (per IGBT)
Pulsed Collector Current, ICM 225 A
Tpuise Limited by Tymax
Power Dissipation per IGBT Ptot 225 W
Ty =Tymax Th = 80°C
Gate-emitter voltage Vge +20 \%
Positive transient 30
gate-emmitter voltage
(Tpulse =5 us, D < 0.10)
Maximum Junction Ty 175 °C
Temperature

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be

assumed, damage may occur and reliability may be affected.
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A= Assembly Site
T = Test Site

YYWW = Year and Work Week Code
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Table 2. ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value | unit |
TIGBT INVERSE DIODE (D1, D2, D3, D4, D5, D6)
Peak Repetitive Reverse Voltage VRRM 1600 \Y%
Forward Current, DC @ Ty, = 80°C (per Diode) IF 35 A
_FF\(J)\;VG;{J?;SXS_:_F:?B%% fcer Diode Prot 42 W
Maximum Junction Temperature Ty 150 °C
DIODE (D7+D8, D9+D10)
Peak Repetitive Reverse Voltage VRRM 2000 \Y
Forward Current , DC @ T}, = 80°C (per Diode) IF 45 A
Power Dissipation Per Diode Piot 47
Ty=Tymax Th = 80°C
Maximum Junction Temperature Ty 150 °C
SILICON CARBIDE SCHOTTKY DIODE (D11, D12, D13, D14)
Peak Repetitive Reverse Voltage VRRM 1200 \
Forward Current, DC @ Ty, = 80°C (per Diode) IE 30 A
Power Dissipation Per Diode Ptot 94 w
Ty=Tymax Th = 80°C
Maximum Junction Temperature Ty 175 °C
DIODE (D15, D16)
Peak Repetitive Reverse Voltage VRRM 1200 \Y
Forward Current, DC @ Ty, = 80°C (per Diode) IE 75 A
Peak Repetitive Forward Current IFRM 150 A
(Rated VR, Square Wave, 20 kHz, Ty, = 80°C) Per diode
Nonrepetitive Peak Surge Current IEsm 500 A
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Power Dissipation Per Diode Ptot 190 w
Ty=Tymax Th = 80°C
Maximum Junction Temperature Ty 175 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality

should not be assumed, damage may occur and reliability may be affected.

Table 3. THERMAL PROPERTIES

Parameter Symbol Value Unit
Operating Temperature under Switching Condition Tvyop -40 t0 (Tymax - 25) °C
Storage Temperature Range Tstg -40to +125 °C

Table 4. INSULATION PROPERTIES

Parameter Symbol Value Unit
Isolation Test Voltage, t = 1 min, 60 Hz Vis 3400 VRms
Creepage Distance 12.7 mm
Comparative tracking index CTI >600 mm
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Table 5. ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter | Test Conditions | symbol | min | Typ | Mmax | unit
IGBT (T1, T2, T4, T5)
Collector-emitter breakdown voltage Vge=0V,Ic=1mA V(BR)CES 950 - - \%
Collector-emitter saturation voltage Vege=15V,Ic=75A, Ty =25°C VCE(sat) - 1.80 2.21 \Y,
Vge=15YV, |C:75A,TJ=150°C 210 _
Gate-emitter threshold voltage Vge =VcE, Ic =75 mA 4.1 4.65 5.7
VGE(TH) \%
Collector-emitter cutoff current Vge=0V, Vcg =950 V IcES 300 uA
Gate leakage current Vge=20V,Vge=0V lges - - 400 nA
Turn-on delay time Ty=25°C td(on) - 34.2 -
Rise time Vce =600V, Ic =30 A tr - 15 - ns
Vge=+15,-8V,Rg=14Q
Turn-off delay time td(off) - 180 -
Fall time tf - 20 -
Turn on switching loss Eon - 0.38 - mdJ
Turn off switching loss Eoff - 0.70 -
Turn-on delay time Ty=125°C td(on) - 32 - ns
. Ve =600V, Ic=30A
Rise time Vge = +15, -8V, Rg = 14 Q tr - 14 -
Turn-off delay time td(off) - 216 -
Fall time tf - 64 -
Turn on switching loss Eon - 0.48 - md
Turn off switching loss Eoff - 1.30 -
Input capacitance Vce=20V.Vge=0V.f=10 kHz Cies - 4773 - pF
Output capacitance Coes - 121 —
Reverse transfer capacitance Cres - 27 —
Gate charge total Vce =600V, Ic=20A, Qg - 143 - nC
Vge=15V
Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil RthJH - 0.782 — °C/W
heatsink +2%, A = 2.9 W/mK
IGBT (T3, T6)
Collector-emitter breakdown voltage Vge=0V,Ic=1mA V(BR)CES 950 - - \%
Collector-emitter saturation voltage Vge=15V,Ic=75A,T;=25°C VeE(sat) - 1.45 2.01 \Y
Vge=15V,Ic=75A, Ty = 150°C 1.51 -
Gate-emitter threshold voltage Vge = VcE, Ic =75 mA VGETH) 4.03 4.72 5.53 \Y
Collector—emitter cutoff current Vge=0V, Vce =950V IcES 300 uA
Gate leakage current Vge=20V,Vce=0V IgES - - 400 nA
Turn-on delay time Ty=25°C td(on) - 40 - ns
Rise time Vee =600V, lc =30A tr - 16 -
Vge=+15,-8V,Rg=14Q
Turn-off delay time td(off) - 290 -
Fall time tf - 110 -
Turn on switching loss Eon - 0.40 - mJ
Turn off switching loss Eoff - 0.80 -
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Table 5. ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified) (continued)

SNXH150B95H3Q2F2PG-N

Parameter | Test Conditions | Symbol | Min | Typ | Max | Unit

IGBT (T3, T6)

Turn-on delay time Ty=125°C td(on) - 42 - ns

Rise time V(;/ECE i165cf0—\8/‘\I/,CR=G32 4AQ tr - 16 -

Turn-off delay time td(off) - 349 -

Fall time tf - 211 -

Turn on switching loss Eon - 0.58 - mJ

Turn off switching loss Eoff - 3.16 -

Input capacitance Vce=20V.Vge=0V.f=10 kHz Cies - 6377 - pF

Output capacitance Coes - 157 -

Reverse transfer capacitance Cres - 35 -

Gate charge total Vcg=600V,Ic=20A,Vge=15V Qg - 180 - nC

Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil RthJH - 0.668 — °C/W

heatsink +2%, A = 2.9 W/mK

IGBT INVERSE DIODE (D1, D2, D3, D4, D5, D6)

Forward voltage IF=35A,T;=25°C VF - 2.20 \%
IF=35A,T;=150°C - -

Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil RthJH 1.086 °C/W

heatsink +2%, A = 2.9 W/mK

DIODE (D7+D8, D9+D10)

Forward voltage IF=45A,T;=25°C Vg - 2.27 2.75 \
Ir =45A, Ty = 150°C _ 217 _

Reverse leakage current VR =2000 V Iy - - 100 uA

Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil RthJH - 0.563 - °C/W

heatsink 2%, . = 2.9 W/mK

SIC DIODE (D11, D12, D13, D14)

Forward voltage IF=30A, Ty=25°C VE - 1.4 1.7 \%
IF=30A, Ty=175°C - 2.0 -

Reverse leakage current Vg =1200V Iy - - 600 uA

Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil RthJH - 5 - °C/W

heatsink +2%, A = 2.9 W/mK 0.669

DIODE (D15, D16)

Forward voltage IF=75A,T;=25°C VE - 2.87 3.2 \%
Ir=75A, Ty = 150°C _ 267 _

Reverse leakage current Vce = 1200 V [ - - 600 uA

Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil RthJH - 0.741 — °C/W

heatsink +2%, A = 2.9 W/mK

THERMISTOR CHARACTERISTICS

Nominal resistance T=25°C Ros - 22 - kQ

Nominal resistance T =100°C R100 - 1468 - kQ

Deviation of R100 DR/R -5 - 5 %

Power dissipation PD - 200 - mw

Power dissipation constant - 2 - mW/°C

B-value B(25/50), tol £3% - - 3950 °C

B-value B(25/100), tol +£3% - - 3998 °C

NTC reference - - B
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ORDERING INFORMATION

SNXH150B95H3Q2F2PG-N

Device Marking Package Shipping
SNXH150B95H3Q2F2PG-N SNXH150B95H3Q2F2PG-N C()lftl?_?:(r)ese‘)r 12 Units / Blister Tray
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I, COLLECTOR CURRENT (A)

DUTY CYCLE PEAK RESPONSE

SNXH150B95H3Q2F2PG-N

TYPICAL CHARACTERISTICS T1, T2, T4, T5
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Figure 3. Typical Output Characteristics Figure 4. Typical Output Characteristics
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TYPICAL CHARACTERISTICS T1, T2, T4, T5
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Figure 11. Typical Output Characteristics
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TYPICAL CHARACTERISTICS T3, T6
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DUTY CYCLE PEAK RESPONSE

DUTY CYCLE PEAK RESPONSE

SNXH150B95H3Q2F2PG-N

TYPICAL CHARACTERISTICS D1 - D6
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DUTY CYCLE PEAK RESPONSE

I, FORWARD CURENT (A)
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TYPICAL CHARACTERISTICS D11 - D14
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Figure 21. Diode Forward Characteristics
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DUTY CYCLE PEAK RESPONSE

SNXH150B95H3Q2F2PG-N

TYPICAL CHARACTERISTICS D15 - D16
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Figure 22. Transient Thermal Impedance (D15 - D16)
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TYPICAL SWITCHING CHARACTERISTICS T1/T2 &T4/T5 IGBT COMUTATES D11/D13 DIODE
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Figure 23. Typical Switching Loss Eg, vs. Ic Figure 24. Typical Switching Loss Eg, vs. Rg
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Figure 25. Typical Switching Loss Eq vs. Ic

Figure 26. Typical Switching Loss Ey¢ vs. Rg

TYPICAL SWITCHING CHARACTERISTICS T1/T2 &T4/T5 IGBT COMUTATES D11/D13 DIODE
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Figure 32. Typical Switching Time T,o, VS. Rg

TYPICAL SWITCHING CHARACTERISTICS T1/T2 &T4/T5 IGBT COMUTATES D11/D13 DIODE
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TYPICAL SWITCHING CHARACTERISTICS T1/T2 &T4/T5 IGBT COMUTATES D11/D13 DIODE
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