SNXH100M95H3Q2F2PG
Q2PACK Module

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

Features ON Semiconductor®

Extremely Efficient Trench with Field Stop Technology .
Www.onsemi.com
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® [ ow Switching Loss Reduces System Power Dissipation
® Module Design Offers High Power Density

® [ow Inductive Layout

® (Q2PACK Package with Press—Fit Pins

® This is a Pb-Free Device

Typical Applications

® Solar Inverters

® Uninterruptable Power Supplies Systems
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See detailed ordering and shipping information on page 5 of
this data sheet.
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SNXH100M95H3Q2F2PG

Table 1. MAXIMUM RATINGS

| Rating | Symbol | Value Unit
IGBT (T1-1, T1-2, T4-1, T4-2)
Collector-emitter voltage VGEs 950 \%
Collector current @ Th = 80°C Ic 85 A
Pulsed Peak Collector Current @ Tpulse = 1 ms Icm 255 A
Power Dissipation (Tj = Tjmax, Th = 80°C) Piot 193 w
Gate-emitter voltage Vge +20 \Y
Positive transient gate—emitter voltage (Tpulse = 5 us, D < 0.10) 30
Maximum Junction Temperature (Note 1) Tymax 175 °C
IGBT (T2, T3)
Collector-emitter voltage VcEs 950 \Y
Collector current @ Th = 80°C Ic 92 A
Pulsed Peak Collector Current @ Tpulse =1 ms lom 276 A
Power Dissipation (Tj = Tjmax, Th = 80°C) Piot 220 W
Gate-emitter voltage VgE +20 \%
Positive transient gate—emitter voltage (Tpulse = 5 us, D < 0.10) 30
Maximum Junction Temperature (Note 1) Tymax 175 °C
IGBT (T5, T6)
Collector-emitter voltage VcES 950 \Y
Collector current @ Th = 80°C Ic 263 A
Pulsed Peak Collector Current @ Tpulse = 1 ms lom 789 A
Power Dissipation (Tj = Tjmax Th = 80°C) Piot 457 w
Gate-emitter voltage VGE +20 \%
Positive transient gate—emitter voltage (Tpulse = 5 us, D < 0.10) 30
Maximum Junction Temperature (Note 1) Tymax 175 °C
INVERSE DIODE (D1, D4, D5, D6)
Peak Repetitive Reverse Voltage VRRM 950 \%
Forward Current, DC @ Th = 80°C Ir 111 A
Repetitive Peak Forward Current, Tpulse = 1 ms IFRM 333 A
Power Dissipation (Ty = Tyyax Th = 80°C) Piot 240 w
Maximum Junction Temperature (Note 1) Ty 175 °C
INVERSES DIODE (D2, D3)
Peak Repetitive Reverse Voltage VRRM 1200 \Y
Forward Current, DC @ Th = 80°C Ie 60 A
Repetitive Peak Forward Current, Tpulse = 1 ms IFRM 180 A
Power Dissipation (Ty = Tyyax Th = 80°C) Piot 173 w
Maximum Junction Temperature (Note 1) Ty 175 °C
THERMAL PROPERTIES
Operating Temperature under switching condition TvJop -40 10 (Tjmax—25) °C
Storage Temperature range Tstg -40to 125 °C
INSULATION PROPERTIES
Isolation voltage, t = 1 min, 50/60 Hz Vis 3400 VRMs
Creepage distance 12.7 mm
Comparative tracking index CTI >600

1. Rated per discrete TO247 qualification

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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SNXH100M95H3Q2F2PG

Table 2. ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

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

IGBT (T1-1, T1-2, T4-1, T4-2)
Collector-emitter Breakdown Voltage Vge=0V,Ic=1.7mA BVGEs 950 - - V
Collector-emitter saturation voltage Vge=15V,Igc =150 A, Ty = 25°C VCE(sat) - 1.80 2.25 \Y
(pin—-to—pin) Vge=15V,Ic=150A, T; = 150°C 2.1 -
Gate-emitter threshold voltage Vge = VcE, Ic = 150 mA VGETH) 4.1 4.7 5.7 \Y
Collector-emitter cutoff current Ve =0V, Vce =950 V (Note 2) IcEs - - 400 uA
Gate leakage current Vge=20V,Vge=0V IGES - - 800 nA
Turn-on delay time Tj=25°C td(on) - 106 - ns
Rise time Vce=600V,Ic=75A t, - 43 -
Turn-off delay time Vee=-8V to(;ll)tSe\/z,)RG(on) =1se td(off - 591 -
Fall time t - 50 -
Turn on switching loss Eon - 2.77 - mJ
Turn off switching loss Eof - 2.51 -
Turn-on delay time Tj=125°C td(on) - 96 - ns
Rise time Vce=600V,Ic=75A t, _ 47 _
Turn-off delay time Vee=-8V to(;ll)tSe\/z,)RG(on) =159 td(off - 648 -
Fall time t - 83 -
Turn on switching loss Eon - 3.54 - mdJ
Turn off switching loss Eof - 3.59 -
Input capacitance Vce=20V,Vge=0V,f=10kHz Cies - 9546 - pF
Output capacitance Coes - 241 -
Reverse transfer capacitance Cres - 54 -
Gate charge total Ve =600V, Ic=150A,Vge =15V Qq - 285 - nC
Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil £ RihgH - 0.49 - °C/W
heatsink 2%, A = 2.9 W/mK

IGBT (T2, T3)
Collector-emitter Breakdown Voltage Vge=0V,Ilg=1.35mA BVGcEs 950 - - \%
Collector-emitter saturation voltage Vge=15V,Ic =150 A, T; = 25°C VCE(sat) - 1.78 2.25 \
(pin-to-pin) Vge=15V,Ic=150A, T; = 150°C - 2.06 -
Gate-emitter threshold voltage VgE = VcE, Ic = 150 mA VGE(TH) 4.1 4.65 5.7 \%
Collector-emitter cutoff current Vge=0V, Vcg =950V IcEs - - 200 uA
Gate leakage current Vge=20V,Vcg=0V Iges - - 800 nA
Turn-on delay time Tj=25°C td(on) - 72 - ns
Rise time Vce=600V,lc=75A t - 33 -
Turn—off delay time Vee=-8 VRtg (::f)szvég‘ Stom) = 158, ta(of) - 384 —
Fall time t - 15 -
Turn on switching loss Eon - 3.68 - mdJ
Turn off switching loss Eoff - 2.04 -
Turn-on delay time Tj=125°C tdon) - 65 - ns
Rise time Vce=600V,lc=75A t - 36 -
Turn—off delay time Vee=-8 VRtg (::f)szvég‘ Stom) = 158, ta(of) - 439 —
Fall time t - 28 -
Turn on switching loss Eon - 6.39 - mdJ
Turn off switching loss Eoff - 3.14 -

2. Rated per T1/T4 IGBTs
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SNXH100M95H3Q2F2PG

Table 2. ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

| Parameter Test Conditions | Symbol | Min Typ Max | Unit |
IGBT (T2, T3)
Input capacitance Vce=20V,Vge =0V, f=10kHz Cies - 9546 - pF
Output capacitance Coes - 241 -
Reverse transfer capacitance Cres - 54 -
Gate charge total Vcg =600V, Ic=150A,Vge =15V Qg - 285 - nC
Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil = RthJH - 0.43 - °C/W
heatsink 2%, h = 2.9 W/mK
IGBT (T5, T6)
Collector-emitter Breakdown Voltage Vge=0V, Ig=155mA BVGEs 950 - - \%
Collector-emitter saturation voltage Vge=15V,Igc =300 A, Ty = 25°C VCE(sat) - 1.45 1.75 \Y
(pin-to-pin) Vge=15V,Igc =300 A, Ty =150°C - 1.51 -
Gate-emitter threshold voltage VgE = VcE, Ic =300 mA VGETH) 4.1 4.72 5.7 \
Collector—emitter cutoff current Vge=0V, Ve =950 V Ices - 400 uA
Gate leakage current Vge=20V,Vce=0V IgES - - 1.6 uA
Turn-on delay time Tj=25°C td(on) - 275 - ns
Rise time Vce =600V, Ic=75A tr - 71 -
- Vge=-8Vto+15V,Rg=25Q
Turn-off delay time td(of) - 1182 -
Fall time t - 124 -
Turn on switching loss Eon - 5 - mJ
Turn off switching loss Eoff - 5.07 -
Turn-on delay time Tj=125°C td(on) - 229 - ns
Rise time Vce =600V, Ic=75A tr - 77 -
- Vge=-8Vto+15V,Rg=25Q
Turn-off delay time td(of) - 1401 -
Fall time t - 264 -
Turn on switching loss Eon - 7.31 - mJ
Turn off switching loss Eoff - 8.67 -
Input capacitance Vce=20V,Vge=0V,f=10kHz Cies - 25509 - pF
Output capacitance Coes - 629 -
Reverse transfer capacitance Cres - 141 -
Gate charge total Vce=600V, Ic=300A,Vge =15V Qq - 720 - nC
Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil £ RihgH - 0.21 - °C/W
heatsink 2%, h=2.9 W/mK
IGBT INVERSE DIODE (D1, D4, D5, D6)
Forward voltage (pin-to—pin) IF=150 A, Tj=25°C Vg - 2.03 2.44 \%
IF=150 A, Tj = 150°C - 1.76 -
Reverse recovery time Tj=25°C T - 54 - ns
Reverse recovery charge Vce =600V, Ic=75A, Qn - 2.29 - uC
Vge=-8V1io+15V,Rg=15%,
Peak reverse recovery current Ra(offy = 20 @ liem - 69 - A
Reverse Peak rate of fall of re- di/dt - 2134 - Alus
covery current
Reverse recovery energy Err - 0.47 - mdJ

2. Rated per T1/T4 IGBTs
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SNXH100M95H3Q2F2PG

Table 2. ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test Conditions | Symbol | Min Typ Max | Unit |
IGBT INVERSE DIODE (D1, D4, D5, D6)
Reverse recovery time Tj=125°C T - 104 - ns
Ve =600V, Ic=75A, _ —
Reverse recovery charge Vo = -8V 10 415V, Rg = 159, Qr 4.39 uC
Peak reverse recovery current Rgoff) =20 Q lerm - 81 - A
Reverse Peak rate of fall of re- di/dt - 1134 - Alus
covery current
Reverse recovery energy Err - 1.06 - mdJ
Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil = RthJH - 0.40 - °C/W
heatsink 2%, h = 2.9 W/mK
IGBT INVERSE DIODE (D2, D3)
Forward voltage (pin—to—pin) IF=60 A, Tj=25°C Vg - 1.52 1.85 \Y
IF=60 A, Tj=150°C - 2.02 -
Reverse recovery time Tj=25°C T - 43 - ns
Vce=600V, Ic=75A
R h CE » IC , — 27 _
everse recovery charge Voe = -8V 10 +15 V, Rg = 15 Q Qp 0 uC
Peak reverse recovery current lrem - 10.31 - A
Reverse Peak rate of fall of re- di/dt - 864 - Alus
covery current
Reverse recovery energy Err - 0.05 - mJ
Reverse recovery time Tj=125°C T - 82 - ns
Vce=600V,Ic=75A
R h CE » C ’ - 1. -
everse recovery charge VaE = -8 V1o +15 Y, Rg = 15 Q Qr 36 uC
Peak reverse recovery current lerm - 30.57 - A
Reverse Peak rate of fall of re- di/dt - 460 - Alus
covery current
Reverse recovery energy Err - 0.35 - mJ
Thermal Resistance - chip-to- Thermal grease, Thickness = 2.1 Mil = RthJH - 0.55 - °C/W
heatsink 2%, h = 2.9 W/mK
THERMISTOR CHARACTERISTICS
Nominal resistance T=25°C Rosg - 22 - kQ
Nominal resistance T =100°C R100 - 1468 - Q
Deviation of R25 DR/R -5 - 5 %
Power dissipation Pp - 200 - mwW
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

2. Rated per T1/T4 IGBTs

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.

ORDERING INFORMATION

Orderable Part Number Marking Package Shipping
SNXH100M95H3Q2F2PG SNXH100M95H3Q2F2PG Q2PACK 12 Units / Blister Tray
(Genlll - Q2PACK, Press-fit Pin) (Pb-Free)
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SNXH100M95H3Q2F2PG

TYPICAL CHARACTERISTICS - IGBT T1-1, T1-2, T4-1, T4-2 AND DIODE D1, D4
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Figure 1. Typical Output Characteristics Figure 2. Typical Output Characteristics
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SNXH100M95H3Q2F2PG

TYPICAL CHARACTERISTICS - IGBT T1-1, T1-2, T4-1, T4-2 AND DIODE D1, D4
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SNXH100M95H3Q2F2PG

TYPICAL CHARACTERISTICS - IGBT T2, T3 AND DIODE D2, D3

300 300
= o
_ Ty=25°C T, = 150°C
< 250 = 250
S 200 S 200
3 5
© Qo
§ 150 z 150
9 =]
%‘ 100 2 100
S VGE =20V S VGE = 20V _
J 5o g 50 VGE =11V
VGE =11V
0 0
0.0 0.5 1.0 15 2.0 25 00 05 10 15 20 25 30 35
VCE, Collector-Emitter Voltage (V) VCE, Collector-Emitter Voltage (V)
Figure 10. Typical Output Characteristics Figure 11. Typical Output Characteristics
300 150
135
—. 250
< = 120
g 200 *g 105
5 5 0 T,=25°C
= 150 C 75 -
=] R = T,=150°C
Q2 T,=150°C 2 60
s ' S 45
< T,=25°C =
= 50 = 30
15
0 0
0 2 - 6 8 10 0 1 2 3 il 5
VGE, Gate-Emitter Voltage (V) VF, Forward Voltage (V)
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SNXH100M95H3Q2F2PG

TYPICAL CHARACTERISTICS - IGBT T2, T3 AND DIODE D2, D3
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TYPICAL

SNXH100M95H3Q2F2PG

CHARACTERISTICS - IGBT T5, T6 AND DIODE D5, D6
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Figure 19. Typical Output Characteristics Figure 20. Typical Output Characteristics
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www.onsemi.com
10



http://www.onsemi.com/

SNXH100M95H3Q2F2PG

TYPICAL CHARACTERISTICS - IGBT T5, T6 AND DIODE D5, D6

Qg, GATE CHARGE (nC)

Figure 27. Gate Voltage vs. Gate Charge
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SNXH100M95H3Q2F2PG

TYPICAL CHARACTERISTICS - T1/T4 IGBT COMUTATES D2/D3 DIODE
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Figure 28. Typical Switching Loss Eon vs. IC
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Figure 30. Typical Switching Loss Eoff vs. IC
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Figure 31. Typical Switching Loss Eoff vs. Rg
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SNXH100M95H3Q2F2PG

TYPICAL CHARACTERISTICS - T1/T4 IGBT COMUTATES D2/D3 DIODE
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1100 1100
Ve = 600V Ic=75A
1000 VGE = +15V/'8V 1000 VCE =600V
R = 15Q Vg = +15/-8V
900 900
—. 800
B T 800
£ 700 =
c \_— £ 700
=1
— =1
600 K__ = 600
500 500
- 25°C
= 150°C
300 300
20 40 60 80 100 120 140 160 5 10 15 20 25
lc (A) R (Q)
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TYPICAL CHARACTERISTICS - T1/T4 IGBT COMUTATES D2/D3 DIODE

SNXH100M95H3Q2F2PG
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Figure 48. Typical di/dt vs. IC
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Figure 54. Typical Switching Time Tdon vs. IC
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Figure 55. Typical Switching Time Tdon vs. Rg
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55
50 - 25°C
— 125°C
45
40
35
30
25H VCE =600V
Vge = +15V/-8V
20 Rg(on) = 15Q
15 RG(Off) =20Q
10
20 40 60 80 100 120 140 160

Ic (A)
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Figure 60. Typical Switching Time Tf vs. IC
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Figure 67. Typical Reverse Recovery Charge
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Figure 76. Typical Switching Time Tdon vs. IC

Figure 77. Typical Switching Time Tdon vs. Rg
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Figure 78. Typical Switching Time Tdoff vs. IC

Figure 80. Typical Switching Time Tr vs. IC
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