NXH80B120H2Q0

QO - Dual Boost Power
Module

The NXH80B120H2QO is a high—density, integrated power module
combines high—performance IGBTs with rugged anti—parallel diodes

including on—board thermistor.

Features

® Dual Boost 40 A /1200 V IGBT + SiC Rectifier Hybrid Module
® 1200 V FSILIGBT Vcgisar) =22V

® 1200 V SiC Diode Vp=1.4V

® [ ow Inductive Layout

® Solderable Pins

® Thermistor

® Bare Copper and Nickel-Plated DBC Options

Typical Applications

® Solar Inverter

® Uninterruptible Power Supplies
® FEnergy Storage Systems
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Figure 1. NXH80B120H2Q0SG Schematic Diagram
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ORDERING INFORMATION
See detailed ordering, marking and shipping information on
page 4 of this data sheet.
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NXH80B120H2Q0

Table 1. ABSOLUTE MAXIMUM RATINGS (Note 1) T, = 25°C unless otherwise noted

Rating | symbol | Value | unit |
BOOST IGBT
Collector-Emitter Voltage VGcEs 1200 \%
Gate-Emitter Voltage VGE +20 \Y
Continuous Collector Current @ Ty, = 80°C (T = 175°C) Ic 41 A
Pulsed Collector Current (T = 175°C) Icpuise 123 A
Maximum Power Dissipation @ T}, = 80°C (T = 175°C) Piot 103 w
Short Circuit Withstand Time @ Vge =15V, Vcg=600V, T; < 150°C Tsc 5 us
Minimum Operating Junction Temperature Tomin -40 °C
Maximum Operating Junction Temperature Tamax 150 °C
BOOST DIODE
Peak Repetitive Reverse Voltage VRRM 1200 \%
Continuous Forward Current @ Ty, = 80°C (T = 175°C) IF 28 A
Repetitive Peak Forward Current (limited by T, duty cycle = 10%) IFRM 75 A
Maximum Power Dissipation @ T}, = 80°C (T, = 175°C) Piot 79 w
Surge Forward Current (60 Hz single half-sine wave) (T, = 25°C) IFsm 69 A
12t - value (60 Hz single half-sine wave) (T; = 150°C) 12t 19 AZ%s
Minimum Operating Junction Temperature TymiN -40 °C
Maximum Operating Junction Temperature Tymax 150 °C
BYPASS DIODE / IGBT PROTECTION DIODE
Peak Repetitive Reverse Voltage VRRM 1600 \%
Continuous Forward Current @ Ty, = 80°C (Ty = 175°C) Ir 46 A
Repetitive Peak Forward Current (T, = 175°C, t,, limited by T max) IFRM 130 A
Power Dissipation Per Diode @ Ty, = 80°C (T = 175°C) Piot 66 W
Minimum Operating Junction Temperature TumiN -40 °C
Maximum Operating Junction Temperature Tymax 150 °C
THERMAL PROPERTIES
Storage Temperature range Tstg -40t0 125 | °C |
INSULATION PROPERTIES
Isolation test voltage, t = 1 sec, 60 Hz Vis 3000 VRMS
Creepage distance 12.7 mm

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.

1. Refer to ELECTRICAL CHARACTERISTICS, RECOMMENDED OPERATING RANGES and/or APPLICATION INFORMATION for Safe
Operating parameters.

Table 2. RECOMMENDED OPERATING RANGES
Rating Symbol Min Max Unit

Module Operating Junction Temperature Ty -40 (Timax —25) °C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
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NXH80B120H2Q0

Table 3. ELECTRICAL CHARACTERISTICS T, = 25°C unless otherwise noted

Parameter | Test Conditions [symbol | Min | Typ | Max | unit |

BOOST IGBT CHARACTERISTICS

Collector-Emitter Cutoff Current Vge =0V, Vge =1200 V IcES - - 200 uA

Collector-Emitter Saturation Voltage Vge=15V,Igc=40A, Ty =25°C VGE(sat) - 2.20 25 \%
Vge=15V,Ic=40A, T = 150°C - 2.16 -

Gate-Emitter Threshold Voltage Vge =VcE Ic=1.5mA VGETH) - 5.45 6.4 \Y

Gate Leakage Current Vge=20V,Vge=0V lges - - 200 nA

Turn-on Delay Time Ty=25°C td(on) - 27 - ns

Rise Time \\;gg : 1?? \\2 ::?szgé t, - 19 -

Turn-off Delay Time td(off) - 94 -

Fall Time t — 78 -

Turn-on Switching Loss per Pulse Eon - 540 - wd

Turn-off Switching Loss per Pulse Eoff - 1640 —

Turn-on Delay Time Ty=125°C td(on) - 27 - ns

Rise Time Q//gg - l?g x’ ::(‘:G::‘(‘)S t - 20 -

Turn-off Delay Time td(off) - 110 —

Fall Time t - 189 -

Turn-on Switching Loss per Pulse Eon - 620 - wd

Turn-off Switching Loss per Pulse Eoff - 3590 -

Input Capacitance Vce=25V,Vge=0V, f=10kHz Cies - 9700 - pF

Output Capacitance Coes - 200 —

Reverse Transfer Capacitance Cres - 170 -

Total Gate Charge Vce=600V,Ic=40A,Vge=15V Qq - 400 - nC

Thermal Resistance - chip-to-heatsink Thermal grease, Thickness < 100 um, RihgH - 0.92 - °C/W

A= 0.84 WmK

BOOST DIODE CHARACTERISTICS

Diode Reverse Leakage Current Vg =1200V IR - - 300 uA

Diode Forward Voltage Ie=15A,Ty;=25°C VE - 1.42 1.7 \'%

lr=15A, Ty =150°C - 1.95 -

Reverse Recovery Time Ty=25°C ter - 27 - ns

Reverse Recovery Charge \\;gg : i?g x, :§G==42 é Qr - 280 - nC

Peak Reverse Recovery Current IRRM — 16 - A

Peak Rate of Fall of Recovery Current di/dt - 1080 - Alus

Reverse Recovery Energy Eir - 130 - ud

Reverse Recovery Time Ty=125°C ter - 28 - ns

Reverse Recovery Charge \\;(C;E - i?g \\;’ ::?G==42 é Qr - 250 - nC

Peak Reverse Recovery Current IRRM — 15 - A

Peak Rate of Fall of Recovery Current di/dt - 940 - Alus

Reverse Recovery Energy Eyr - 110 — ud

Thermal Resistance - chip-to—heatsink Thermal grease, Thickness < 100 um, RihgH - 1.21 - °C/W

A= 0.84 WmK
BYPASS DIODE/IGBT PROTECTION DIODE CHARACTERISTICS
Diode Reverse Leakage Current Vg =1600V, T = 25°C | Ig | - | - | 100 | uA |

www.onsemi.com
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NXH80B120H2Q0

Table 3. ELECTRICAL CHARACTERISTICS T, = 25°C unless otherwise noted

Parameter | Test Conditions |Symbol| Min | Typ | Max | Unit |
BYPASS DIODE/IGBT PROTECTION DIODE CHARACTERISTICS

Diode Forward Voltage IF=25A,Ty=25°C VE - 1.0 1.4 \%
lF=25A,Ty=150°C - 0.90 -

Thermal Resistance - chip-to-heatsink Thermal grease, Thickness < 100 um, RingH - 1.44 — °C/W

A= 0.84 WmK

THERMISTOR CHARACTERISTICS

Nominal resistance Rosg - 22 - kQ

Nominal resistance T =100°C R100 - 1486 - Q

Deviation of R25 AR/R -5 - 5 %

Power dissipation Pp - 200 - mwW

Power dissipation constant - 2 - mW/K

B-value B(25/50), tolerance +3% - 3950 - K

B-value B(25/100), tolerance 3% - 3998 - K

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

NXH80B120H2Q0SG NXH80B120H2Q0SG QOBOOST - Case 180AJ 24 Units / Blister Tray
Bare Copper DBC, Solder Pins
(Pb-Free and Halide-Free)

NXH80B120H2Q0SNG NXH80B120H2Q0SNG QOBOOST - Case 180AJ 24 Units / Blister Tray
Nickel-Plated DBC, Solder Pins
(Pb-Free and Halide-Free)
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NXH80B120H2Q0

TYPICAL CHARACTERISTICS - Boost IGBT & Boost Diode
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Figure 1. IGBT Typical Output Characteristics Figure 2. IGBT Typical Output Characteristics
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Figure 3. IGBT Typical Transfer Figure 4. Diode Forward Characteristic
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Figure 5. Typical Turn On Loss vs. IC Figure 6. Typical Turn Off Loss vs. IC
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NXH80B120H2Q0

TYPICAL CHARACTERISTICS - Boost IGBT & Boost Diode
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NXH80B120H2Q0

TYPICAL CHARACTERISTICS - Boost IGBT & Boost Diode
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Figure 13. Typical Reverse Recovery Energy Figure 14. Gate Voltage vs. Gate Charge
vs. IC
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Figure 15. IGBT Transient Thermal Impedance
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Figure 16. Diode Transient Thermal Impedance Boost Diode
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NXH80B120H2Q0

TYPICAL CHARACTERISTICS - Boost IGBT & Boost Diode
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NXH80B120H2Q0

TYPICAL CHARACTERISTICS - IGBT Protection Diode and Bypass Diode
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Figure 19. Diode Forward Characteristic
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Figure 20. Diode Transient Thermal Impedance Bypass Diode / IGBT Protection Diode

TYPICAL CHARACTERISTICS - Thermistor
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Figure 21. Thermistor Characteristic
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NXH80B120H2Q0

PACKAGE DIMENSIONS

PIM22, 55x32.5 / QOBOOST

CASE 180AJ
ISSUE A
NOTES:
ax 1 DIMENSIONING AND TOLERANCING PER.
D oP -1 ASME Y14.5M, 2009,
PIN 1~ 8
S 2. CONTROLLING DIMENSION: MILLIMETERS
[ hoo oo |00 oo = 3. DIMENSION b APPLIES TO THE PLATED TERMINALS
o — AND IS MEASURED BETWEEN 100 AND 3.00 FROM
i E ° o _°] - CI]T E THE TERMINAL TIP,
° o = 4. POSITION OF THE CENTER OF THE TERMINALS
° = IS DETERMINED FROM DATUM B THE CENTER OF
e—qglcc °c oo oo [F = N DIMENSION D, X DIRECTION, AND FROM DATUM A,
b = = { 2 =B Y DIRECTION. POSITIONAL TOLERANCE, AS NOTED
U IN DRAVING, APPLIES TO EACH TERMINAL IN BOTH
PACKAGE DETAIL & pIRECTIONS.
ORIENTATION | D1 1 PACKAGE
FEATURE T0P VIEW DRENTATION = A4 — S. PACKAGE MARKING IS LOCATED AS SHOWN ON
END VIEW THE SIDE OPPOSITE THE PACKAGE ORIENTATION
FEATURES.
MILLIMETERS
DIM_| MIN. | NOM.
DA\ ARKING \ A 1350 | 13.90
NOTE 5 3 AL 010 | 030
T — ' ' /’ } A2 | 150 | 1190
il NN/ Kl = {ee
W k=1 e oo [ 1m
—a1
D | 5480 | 5520
22X b DETAIL A DI | 6560 | 66:20
SIDE VIEW [#[0.40®]c[A[B] E | 3220 | 3280
P 420 | 440
NOTE 4 PL_| 890 | 940
PIN_POSITION PIN POSITION
PIN | X Y PIN | X Y
1 |-1675 | uas [[ 12 | 1675 | -655
2 [-1385 | uas [[ 13 | 1525 |[-125
3 |-845 | uas [[ 14 |1235 |-12s
4 |-595 | uas || 15 | 535 |-n25
5 285 | 125 [ 16 | 285 |-125
6 535 | uas [ 17 |-595 |-125
7 |1235 | ues [[ 18 |-845 |-125
8 [1525 | uas [[ 19 |-1385 |-125
9 |1675| 655 [[ 20 |-1675 |-125
10 [1675 | 405 [[ a1 |-1675 | -325
u_ |1675 | -405 [ 22 |-1675 | 325
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.

lattis % A g nncen TP intessil, Panasons (T U170 ATEL AMDIN EEEs

0KI ﬂ_[ [ SANYD Quaoww RENESAS  SIEMENS SHARP _ ’[:E”"—:,l
g Sy, [IE moxm s U AT €N [qaL

BOURNME

NS 7, Citwbond DALLAS Meare  Gllegns (inteD e | ™ RONM
International . . — .
..-nﬂm.n._,,.,_ w@ TosHiga ZETEX 'niemalofa Amphenol élantec uichicon FU]ITSU

Viccn 5, e Y Sice . @ su@ N [BTOKO

Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru


mailto:org@lifeelectronics.ru
http://lifeelectronics.ru/

