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Product Preview

NXH600N105H7F5S2HG,
NXH600N105H7F5P2HG

The NXH600N105H7F5S2HG/P2HG is a power module in F5BP
package containing an I-type neutral point clamped three-level
inverter. The integrated field stop trench IGBTs and FRDs provide
lower conduction and switching losses, enabling designers to achieve
high efficiency, high power density and superior reliability.

PIM60 112.00x62.00x12.00
CASE 180CW

Features

¢ I-type Neutral Point Clamped Three-level Inverter Module
® 1050 V Field Stop 7 IGBTs

® Low Inductive Layout PIM60 112.00x62.00x12.00
® Solder Pins and Press Fit Pins CASE 180HY

¢ Integrated NTC Thermistor

® These Devices are Pb-Free, Halide Free and are RoHS Compliant
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NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

MODULE CHARACTERISTICS

Operating Temperature under Switching Condition Tvyopr -40to 150 °C
Storage Temperature Range Tstg -40to 125 °C
Isolation Test Voltage, t = 2 s, 50 Hz (Note 1) Vig 4800 VRMsS
Stray Inductance Ls ce 15 nH
Terminal Connection Torque (M5, Screw) M 3to5 Nm
Weight G 245 g
Creepage Distance (Terminal to Heatsink) 17.46 mm
Creepage Distance (Terminal to Terminal) 6.48 mm
Clearance Distance (Terminal to Heatsink) 15.62 mm
Clearance Distance (Terminal to Terminal) 5.05 mm
Comparative Tracking Index CTI >600
1. 4800 VACRys for 2 second duration is equivalent to 4000 VACRus for 1 minute duration.
MAXIMUM RATINGS (T, = 25 °C unless otherwise noted)
Symbol Parameter Value Unit
OUTER IGBT (T1, T4)
VGES Collector-Emitter Voltage 1050 \%
VgE Gate-Emitter Voltage =20 \
Positive Transient Gate-Emitter Voltage (Tpyise = 5 ms, D < 0.10) 30
Ic Continuous Collector Current @ T, =80 °C (Ty = 175 °C) 429 A
Icpulse Pulsed Peak Collector Current @ Tc = 80 °C (T = 175 °C), Tpyise = 1 ms 1287 A
Piot Power Dissipation (Ty= 175 °C, Tc = 80 °C) 1080 W
TyMmIN Minimum Operating Junction Temperature -40 °C
Tymax Maximum Operating Junction Temperature 175 °C
INNER IGBT (T2, T3)
VGES Collector-Emitter Voltage 1050 \%
Vge Gate-Emitter Voltage +20 \%
Positive Transient Gate-Emitter Voltage (Tpuise = 5 ms, D < 0.10) 30
Ic Continuous Collector Current @ T, = 80 °C (Ty = 175 °C) 433 A
Icpuise Pulsed Peak Collector Current @ Tc = 80 °C (T = 175 °C), Tpyise = 1 ms 1299 A
Piot Power Dissipation (T; = 175 °C, Tc = 80 °C) 1080
TimIN Minimum Operating Junction Temperature -40 °C
Tymax Maximum Operating Junction Temperature 175 °C
SiC NEUTRAL POINT DIODE (D5, D6)
VRRM Peak Repetitive Reverse Voltage 1050 \'%
IF Continuous Forward Current @ Tc = 80 °C (Ty = 175 °C) 192 A
IFRM Repetitive Peak Forward Current (Ty = 175 °C), Tpyise = 1 ms 576 A
Piot Maximum Power Dissipation @ Tc = 80 °C (T = 175 °C) 419 w
TumIN Minimum Operating Junction Temperature -40 °C
Tymax Maximum Operating Junction Temperature 175 °C
INVERSE DIODES (D1, D2, D3, D4)
VRRM Peak Repetitive Reverse Voltage 1050 \%
Ir Continuous Forward Current @ Tc = 80 °C (Ty = 175 °C) 196 A
IFRM Repetitive Peak Forward Current (T = 175 °C), Tpyise = 1 ms 588 A
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NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

MAXIMUM RATINGS (T, = 25 °C unless otherwise noted) (continued)

Symbol Parameter | Value | Unit |
INVERSE DIODES (D1, D2, D3, D4)
Piot Maximum Power Dissipation @ Tc = 80 °C (T, = 175 °C) 434 w
TymIN Minimum Operating Junction Temperature -40 °C
Tymax Maximum Operating Junction Temperature 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.
2. Refer to ELECTRICAL CHARACTERISTICS, RECOMMENDED OPERATING RANGES and/or APPLICATION INFORMATION for Safe

Operating parameters

ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise noted)

Symbol | Parameter Test Conditions | Min | Typ | Max | Unit |
OUTER IGBT (T1, T4)
Ices Collector-Emitter Cutoff Current Vge=0V, Vgg=1050 V - - 500 uA
VcEsaty | Collector-Emitter Saturation Voltage Vge=15V,Ic=600A, Ty=25°C - 1.6 23 \Y
Vge=15V, Ic= 600 A, T, = 150 °C - 2.0 -
VeeaH) | Gate-Emitter Threshold Voltage VgE = VcE, Ic = 600 mA 4.0 5.5 6.9 \Y
IGES Gate Leakage Current Vge=20V,Vge=0V - - 1 uA
Rg Internal Gate Resistor - 0.58 - Q
Turn-off safe operating area Vee < 800V, Rg (offy 230 , Ty < 150 °C - 800 - A
td(on) Turn-on Delay Time Ty=25°C - 260 - ns
t | Rise Time Ve L V1015V, Fe o = 9.0, — | e0 -
tyom | Tumn-off Delay Time Ra (o) = 18 Q - 1264 -
t Fall Time - 15 -

Eon Turn-on Switching Loss per Pulse - 6570 - wd

Eof Turn-off Switching Loss per Pulse - 9400 -
td(on) Turn-on Delay Time Ty=125°C - 230 - ns

t | Rise Time Ve L oV 1015V, Fe o = 9.0, — | e -
tyofy | Tumn-off Delay Time RaG (off = 18 @ - 1369 -
t Fall Time - 9.8 -

Eon Turn-on Switching Loss per Pulse - 7130 - uJ

Eof Turn-off Switching Loss per Pulse - 11860 -

Cies Input Capacitance Vce=20V,Vge=0V, f=100 kHz - 48843 - pF
Coes Output Capacitance - 1767 -

Cres Reverse Transfer Capacitance - 281 -

Qq Total Gate Charge Vce=600V, Ic =57 A, Vge = -15/+20 V - 2988 - nC
RihgH Thermal Resistance - Chip-to-heatsink Thermal grease, Thickness = 2 Mil 2%, - 0.139 - °C/W
Rihgc Thermal Resistance - Chip-to-case h = 2.87 WjmK - 0.088 - °C/W

SiC NEUTRAL POINT DIODE (D5, D6)
VE Diode Forward Voltage IF=200A, Ty=25°C - 1.6 1.75 \
Ie=200 A, Ty=150°C - 2.1 -
ter Reverse Recovery Time Ty=25°C - 20 - ns
Vce =600V, Ig = 200 A

Qrr Reverse Recovery Charge VGe=-9 V10 +15 V, Rg (on) = 9 @ - 400 - nC
IRRM Peak Reverse Recovery Current - 24 - A
di/dt Peak Rate of Fall of Recovery Current - 25 - A/ns

E; Reverse Recovery Energy - 117 - ud
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NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise noted) (continued)

Symbol Parameter | Test Conditions | Min | Typ | Max | Unit |
SiC NEUTRAL POINT DIODE (D5, D6)
ter Reverse Recovery Time Ty=125°C - 23 - ns
Vce =600V, Ic =200 A
Qr Reverse Recovery Charge VGe = -9 V10 +15V, Rg (offy = 9 @ - 500 - nC
IRRM Peak Reverse Recovery Current - 29 - A
di/dt Peak Rate of Fall of Recovery Current - 2.4 - A/ns
Eir Reverse Recovery Energy - 150 - ud
RihgH Thermal Resistance — Chip-to-heatsink Thermal grease, Thickness = 2 Mil 2%, - 0.297 - K/W
- - A =2.87 WmK
Rihsc Thermal Resistance - Chip-to-case - 0.227 - °C/W
INNER IGBT (T2, T3)
Ices Collector-Emitter Cutoff Current Vge=0V, Vcg=1050 V - -2 500 uA
VeE(sayy | Collector-Emitter Saturation Voltage Vge=15V,Ic=600 A, Ty=25°C - 1.6 2.3 \
Vge=15V,Ic=600A, T, =150 °C - 2.0 -
VeemH) | Gate-Emitter Threshold Voltage VgE = VcE, Igc = 600 mA 4.0 5.5 6.9 \
IGES Gate Leakage Current Vge=20V,Vge=0V - -0.02 1 A
Rg Internal Gate Resistor - 0.58 - Q
Turn-off Safe Operating Area Vee < 800V, Rg (off) = 35 ©, Tyj < 150 - 800 - A
°C
td(on) Turn-on Delay Time Ty=25°C - 233 - ns
- - Vce=600V, Ic=200A
tr Rise Time Vge=-9Vto+15V, Rg on) =7 Q, - 57 -
ta(of) Turn-off Delay Time Ra (off) =31 Q - 2200 -
t Fall Time - 18 -
Eon Turn-on Switching Loss per Pulse - 8640 - ud
Eof Turn-off Switching Loss per Pulse - 11800 -
td(on) Turn-on Delay Time Ty=125°C - 210 - ns
- - Vce=600V, Ic=200A
t, Rise Time Vge=-9V10+15V,Rg (on) =7 L, _ 62 _
taofy | Tum-off Delay Time R (o =319 - [ ess0 | -
t Fall Time - 18 -
Eon Turn-on Switching Loss per Pulse - 12510 - wd
Eoff Turn-off Switching Loss per Pulse - 14500 -
Cies Input Capacitance Vee=20V,Vge=0V, f=100 kHz - 47927 - pF
Coes Output Capacitance - 1871 -
Cres Reverse Transfer Capacitance - 304 -
Qq Total Gate Charge V=600V, Ic=57 A, Vge = -15/+20 V - 2940 - nC
RihgH Thermal Resistance — Chip-to-heatsink Thermal grease, Thickness = 2 Mil +2%, - 0.139 - °C/W
- - L =2.87 WmK
RihJc Thermal Resistance — Chip-to-case - 0.088 - °C/W
INVERSE DIODES (D1, D2, D3, D4)
VE Diode Forward Voltage IF=800A, Ty=25°C - 25 3.4 \Y
IF=300A, Ty=150°C - 2.3 -
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NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise noted) (continued)
Symbol | Parameter | Test Conditions | Min | Typ | Max | Unit
INVERSE DIODES (D1, D2, D3, D4)

ter Reverse Recovery Time Ty=25°C - 100 - ns
V=600V, Ic=200A
Qr Reverse Recovery Charge VGe = -9 V10 +15V, Rg (on) = 7 @ - 5580 - nC
IRRM Peak Reverse Recovery Current - 135 - A
di/dt Peak Rate of Fall of Recovery Current - 2.8 - A/ns
Eir Reverse Recovery Energy - 1664 - ud
ter Reverse Recovery Time Ty=125°C - 187 - ns
Ve =600V, Ic=200 A
Qrr Reverse Recovery Charge VGe = -9V 10 +15V, Rg (on) = 7 @ - 16903 - nC
IRRM Peak Reverse Recovery Current - 201 - A
di/dt Peak Rate of Fall of Recovery Current - 2.6 - A/ns
Eir Reverse Recovery Energy - 6485 - ud
RthJH Thermal Resistance - Chip-to-heatsink Thermal grease, Thickness = 2 Mil +2%, - 0.277 - °C/W
- - A =2.87 WmK
Rihsc Thermal Resistance - Chip-to-case - 0.220 - °C/W
THERMISTOR CHARACTERISTICS
Rosg Nominal Resistance T=25°C - 5 - kQ
R100 Nominal Resistance T=100"°C - 492.2 - Q
R/R Deviation of R25 -1 - 1 %
Pp Power Dissipation - 5 - mwW
Power Dissipation Constant - 1.3 - mW/K
B-value B(25/85), tolerance +1% - 3430 - 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
NXH600N105H7F5S2HG NXHB00N105H7F5S2HG F5 — PIM60 112x62 (SOLDER PIN) 8 Units / Blister Tray
(Pb-Free / Halide Free)
NXHB00N105H7F5P2HG NXHB00N105H7F5P2HG F5 — PIM60 112x62 (PRESS FIT 8 Units / Blister Tray
(Pb-Free /Pll-lNainde Free)
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NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

TYPICAL CHARACTERISTICS - IGBT T1/T4 AND D5/D6 DIODE
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Figure 2. Typical Output Characteristics - IGBT Figure 3. Typical Output Characteristics - IGBT
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NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

TYPICAL CHARACTERISTICS - IGBT T1/T4 AND D5/D6 DIODE (CONTINUED)
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TYPICAL CHARACTERISTICS - IGBT T2/T3 AND D3/D4, D1/D2 DIODE
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Figure 11. Typical Output Characteristics
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Figure 12. Typical Output Characteristics
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NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

TYPICAL CHARACTERISTICS - IGBT T2/T3 AND D3/D4, D1/D2 DIODE (CONTINUED)
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Figure 13. Transfer Characteristics - IGBT Figure 14. Saturation Voltage Characteristic - IGBT
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NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

TYPICAL CHARACTERISTICS - IGBT T2/T3 AND D3/D4, D1/D2 DIODE (CONTINUED)
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Figure 19. Transient Thermal Impedance (IGBT)
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Figure 20. Inverse Diode Forward Characteristics
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Figure 21. Transient Thermal Impedance (Inverse Diode)

www.onsemi.com
9



http://www.onsemi.com/

Eon: TURN ON LOSS (mJ)

NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

TYPICAL CHARACTERISTIC - D5/D6 (NEUTRAL POINT DIODE)
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Figure 22. Neutral Diode Forward Characteristics

~ 01
=
% —==single pulse
ﬁ e @1% duty cycle
E= — @2% duty cycle
N 0,01 e @5% duty cycle
e @10% duty cycle
e @20% duty cycle
e @50% duty cycle
0,001
0,00001 0,0001 0,001 0,01 0,1 1
PULSE ON TIME (s)
Figure 23. Transient Thermal Impedance (Neutral Point Diode)
TYPICAL CHARACTERISTIC - T1||D5 OR T4||D6é
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Figure 24. Typical Turn On Loss vs. I¢ Figure 25. Typical Turn Off Loss vs. Ic
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NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

TYPICAL CHARACTERISTIC - T1||D5 OR T4||D6 (CONTINUED)
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NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

TYPICAL CHARACTERISTIC - D5/D6 (NEUTRAL POINT DIODE)
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Figure 32. Typical Reverse Recovery Energy Loss Figure 33. Typical Reverse Recovery Energy Loss
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Figure 38. Typical Reverse Recovery Time vs. Rg
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Figure 41. Typical Diode Current Slope vs. Rg

TYPICAL CHARACTERISTIC - T2||D3 + D4 OR T3||D1 + D2

35 42
Vee=+15V,-9V |[__ o5¢ VeE=+15V,-9V || _ 25°C s
VCE = 600 V " . Vee=600V || 125°C ,/
30 [Rem=70 - 125°C - 36 | Reo0fi=310 ;
3 30
25 E,
[)]
20 8 24
-
w
[T
15 O 18
P
[4
]
10 =12
&
w
5 6
0 0
0 100 200 300 400 500 600 0 100 200 300 400 500
Ic, COLLECTOR CURRENT (A) Ic, COLLECTOR CURRENT (A)
Figure 42. Typical Turn On Loss vs. Ig Figure 43. Typical Turn Off Loss vs. I

www.onsemi.com
13

Figure 39. Typical Reverse Recovery Charge vs. Rg


http://www.onsemi.com/

NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

TYPICAL CHARACTERISTIC - T2||D3 + D4 OR T3||D1 + D2 (CONTINUED)

20

35 ‘ -
- Vee=+15V,-9V |[ — 250¢
VGE = +15V,-9V — 25°C VCE = 600 V —— 125C
VCE=600V || seems 125°C ; Ic= 200 A .
Ic =200 A P 17,5 -
30 . = .
— r’ 2 ”
) Vid £ ,/
£ i 0 15 -
»n 25 pid ] ’
g .
- ’/ LLll:
% 20 /a’ o 125
=z . p4
4 e 4
P 15 b / F 10
g 5
10 75
5 5
5 10 15 20 25 30 35 15 20 25 30 35 40 45
Re, GATE RESISTOR (Q) Re, GATE RESISTOR (Q)
Figure 44. Typical Turn On Loss vs. Rg Figure 45. Typical Turn Off Loss vs. Rg
3000 300
2500 250

___________________ Td(om doeemm—"
2000 \ 200 === Teicry
VGE=+15V,-9V
7, ey | A
51500 Re.of=31Q 5150 RG.on=7 0
= — ome =
| T o [—asc ‘.
1000 100 ==

500 50
t
0 0
0 100 200 300 400 500 0 100 200 300 400 500 600
Ic, COLLECTOR CURRENT (A) Ic, COLLECTOR CURRENT (A)
Figure 46. Typical Turn-Off Switching Time vs. I¢ Figure 47. Typical Turn-On Switching Time vs. Ic
800
4000 Vee=+15V,-9V |[ __ 25°C
Vesceoov' V|| &S 700 |fCEZCOOV ) 125°C
cE=600V || ... ° lc=200 A
3500 | ic=200A 125°C ©
3000 600
A2500 I 500
%] (=
B £
2000 L 400
= F
'_
1500 300 |
1000 200
500 100 |
t
0 0
15 20 25 30 35 40 45 5 10 15 20 25 30 35
Rs, GATE RESISTOR (Q) Rs, GATE RESISTOR (Q)
Figure 48. Typical Turn-Off Switching Time vs. Rg Figure 49. Typical Turn-On Switching Time vs. Rg

www.onsemi.com
14



http://www.onsemi.com/

E,. REVERSE RECOVERY ENERGY
J)
[«2]

NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

TYPICAL CHARACTERISTIC - T2||D3 + D4 OR T3||D1 + D2 (CONTINUED)

VGE=+15V,-9V || — 25°C
Vce=600V || .uee 125°C
RG,on=7Q T

0 100 200 300 400 500
Ic, COLLECTOR CURRENT (A)

600

Figure 50. Typical Reverse Recovery Energy Loss

VS. |c
280
Vee=+15V,-9V || — 25°C
VcE =600 V e 125°C .
5240 RG,on=7Q —',r”
£ -
w g
= -
= -
£ 200 /,/
x -
w -7
> -
Q 160 b
O e
w
4
% 120
[hq
w
Q
x 80
&
40
0 100 200 300 400 500 600
lc, COLLECTOR CURRENT (A)
Figure 52. Typical Reverse Recovery Time vs. I

250

- N
© N
o (=}

I,m» REVERSE RECOVERY CURRENT (A)
>
o

70

VGe=+15V,-9V

VCE = 600 V 25°C -
cE = wer 1059 .-
RG,on=70Q 125°C el

-

100

200 300 400
lc COLLECTOR CURRENT (A)

500 600

Figure 54. Typical Reverse Recovery Current vs. Igc

E,. REVERSE RECOVERY ENERGY

Figure 51. Typical Reverse Recovery Energy Loss

N w
o o

N
o

o

Q,,, REVERSE RECOVERY CHARGE (uC)
(4] (4]

Figure 53. Typical Reverse Recovery Charge vs. I¢c

N VGe=+15V,-9V || — 25°C
N Vce=600V || ... 125°C
N lc=200 A
N\,
N\
N\
N
N
N\
\\
\\\
5 10 15 20 25 30 35

Re, GATE RESISTOR (Q)

VS. RG

VGE=+15V,-9V — 25°C
Vce=600V || ... o
ARG,un=7Q 125°C

—

100 200 300 400

lc, COLLECTOR CURRENT (A)

500

600

|| Rg.on=7Q

Vge=+15V, -9V — 25°C
Vce =600V — 125°C

A\

yZd

di/dt, DIODE CURRENT SLOPE (A/ns)

100 200 300 400
Ic, COLLECTOR CURRENT (A)

Figure 55. Typical di/dt vs. Ig

500

600

www.onsemi.com

15


http://www.onsemi.com/

NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

300 25
VGE=+15V, -9V || — 25°C VGE=+15V, 9V || __ o500
VCE =600 V v 125°C ~ Vee=600Vv || 125°C
= Ic=200 A - g Ic=200 A
2250 P w 20
& 200 —___-—' = 15 Seo -
g E |
O P R it R
w Q -
o« i
% 150 x 10
4 w
w [}
S o
w w
4 >
- 100 s
)
50 0
5 10 15 20 25 30 35 5 10 15 20 25 30 35
Re, GATE RESISTOR (Q) Re, GATE RESISTOR (Q)
Figure 56. Typical Reverse Recovery Time vs. Rg Figure 57. Typical Reverse Recovery Charge vs. Rg
250 3
VGE=+15V,-9V | — 25°C VGE=+15V,-9V || — 25°C
_ Vee =600 V e 125°C - VCE =600 V e 125°C
< 1c=200 A s \, Ic=200 A
£ 200 <25
2 &
& S
2 —
o @ 2
E 150 E
g 2
o ['4
2 o)
@ 100 O 15
u a
£ o
g o
w - 1
X 50 3
é o
0 | 0,5
5 10 15 20 25 30 35 5 10 15 20 25 30 35
Rg, GATE RESISTOR (Q) Re, GATE RESISTOR (Q)
Figure 58. Typical Reverse Recovery Peak Current Figure 59. Typical di/dt vs. Rg

VS. RG

www.onsemi.com
16



http://www.onsemi.com/

NXH600N105H7F5S2HG, NXH600N105H7F5P2HG

REVISION HISTORY
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P4 Updated TYP value of RthJH parameter in the Electrical Characteristics Table (SiC NEUTRAL 7/1/2025

POINT DIODE section) on page 4.
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