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HX40N120-TO264 1200V NPT IGBT

General Description

The HX40N120-TO264 AND series of IGBTSs, leveraging Non-Punch-Through (NPT) technology, boasts
low conduction and switching losses, making it an ideal solution for various applications including induction
heating (IH), motor control systems, general-purpose inverters, as well as uninterruptible power supplies
(UPS).

Features

° High speed switching

[ Low saturation voltage : VCE(sat) = 2.6 V@ IC = 40A
° High input impedance
°

CO-PAK, IGBT with FRD : trr = 75ns (typ.)

Absolute Maximum Ratings

Symbol Parameter HX40N120-TO264 Units
VCES Collector-Emitter Voltage 1200 \Y
VGES Gate-Emitter Voltage +25 Vv
c Collector Current @Tc =25, C 64 A

Collector Current @Tc = 100, C 40 A
lem(z) Pulsed Collector Current 160 A
IF Diode Continuous Forward Current @Tc = 100, C 40 A
IFM Diode Maximum Forward Current 240 A
. Maximum Power Dissipation @Tc =25, C 500 w
Maximum Power Dissipation @Tc = 100, C 200 w
SCWT Short Circuit Withstand Time, D us
VCE =600V, VGE = 15V, Tc = 125, C
T Operating Junction Temperature -55 to +150 °C
TSTG Storage Temperature Range -55 to +150 °C
Maximum Lead Temp. for Soldering
T Purposes, 1/8” from Case for 5 seconds 300 c
Thermal Characteristics
Symbol Parameter Typ. Max. Units
ROIC(IGBT) Thermal Resistance, Junction-to-Case - 0.25 °Cc/W
ROJC(DIODE) Thermal Resistance, Junction-to-Case - 0.7 °Cc/W
ROJA Thermal Resistance, Junction-to-Ambient - 25 °cW
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Electrical Characteristics of the IGBT - 25 unless otherwise noted

Parameter Conditions i Max. Units

Off Characteristics

BVCES Collector-Emitter Breakdown Voltage VGE =0V, IC = 1mA 1200 - - \
BVCES/ Temperature Coefficient of Breakdown

AT Voltage VGE =0V, IC = 1ImA - 0.6 - v/, C
ICES Collector Cut-Off Current VCE = VCES, VGE = OV - - 1 mA
1GES G-E Leakage Current VGE = VGES, VCE = 0V - - 1250 nA

On Characteristics

VGE(th) G-E Threshold Voltage IC = 250[A, VCE = VGE 3.5 5.5 7.5 \
IC =40A, VGE = 15V - 2.6 3.2 \%

Collector to Emitter Ic = 40A, VGE = 15V, Tc =
Vee(sat) Saturation Voltage 125, C - 29 - v
Ic =64A, VGE = 15V -- 3.15 -- Vv

Dynamic Characteristics

Cies Input Capacitance - 3200 - pF
. VCE = 30V, VGE = OV f =

Coes Output Capacitance 1MHz -- 370 -- pF

Cres Reverse Transfer Capacitance - 125 - pF

Switching Characteristics

td(on) Turn-On Delay Time A 15 - ns
tr Rise Time -- 20 -- ns
td(off) Turn-Off Delay Time - 110 - ns
vce = 600V, Ic = 40A, RG =
t Fall Time 50, Ve = 15V, s 40 80 ns
Eon Turn-On Switching Loss Inductive Load, Tc =25, C — 23 3.45 m)J
Eoff Turn-Off Switching Loss - 1.1 1.65 m)J
Ets Total Switching Loss -- 34 5.1 mJ)
td(on) Turn-On Delay Time - 20 Y ns
t Rise Time -- 25 ® ns
td(off) Turn-Off Delay Time - 120 3 ns
Vvce =600V, Ic =40A, RG =
tf Fall Time 50, VGE = 15V, - 45 4 ns
Eon Turn-On Switching Loss Inductive Load, Tc = 125, C - 2.5 - m)J
Eoff Turn-Off Switching Loss - 1.8 - m)J
Ets Total Switching Loss - 4.3 - m)J
Qg Total Gate charge - 220 330 nC
Qge Gate-Emitter Charge \=/c1Es\=/ 600V, Ic = 40A, Vae - 25 38 nC
Qgc Gate-Collector Charge - 130 195 nC
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Electrical Characteristics of DIODE . - 25:c unless otherwise noted

Parameter Test Conditions
IF = 40A Tc=25, C - 3.2 4.0
VEM Diode Forward Voltage \Y
Tc=125 C - 2.7 -
Tc=25 C - 75 112
trr Diode Reverse Recovery Time nS
Tc=12, C - 130 -
| Diode Peak Reverse Recovery IF = 40A, Tc=25 C - 8 12 A
" Current di/dt = 200A/us
Tc=125, C - 13 -
Te=25, C - 300 450
Qr Diode Reverse Recovery Charge nC
Tc =125 C - 845 -

Typical Performance Characteristics

Figure 1. Typical Output Characteristics Figure 2. Typical Saturation Voltage
Characteristics
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Figure 5. Saturation Voltage vs. Vgg Figure 6. Saturation Voltage vs. Vgg
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Figure 7. Capacitance Characteristics Figure 8. Turn-On Characteristics vs. Gate
Resistance
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Figure 9. Turn-Off Characteristics vs. Figure 10. Switching Loss vs. Gate Resistance
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Figure 11. Turn-On Characteristics vs. Figure 12. Turn-Off Characteristics vs.
Collector Current Collector Current
Common Emitter Common Emitter
V. =:15V,R =50 V. =+15V, R = 50
100 ng= 25°C : L - {_ T.=25C —
Tgmzegre - s td(off).....
Z ) ' -
o o ) lsdess
E E 100
2 b =g i
5 . : 5 u
= e i — =
U;) // K ;___;’_.‘_-_-;//"ﬁ(un) c% ..... —~ ..
10 =1 —
20 30 40 50 60 70 80 20 30 40 50 60 70 80
Collector Current, |, [A] Collector Current, 1. [A]

Figure 13. Switching Loss vs. Collector Current Figure 14. Gate Charge Characteristics
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Figure 15. SOA Characteristics Figure 16. Turn-Off SOA
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Figure 17.

Forward Characteristics

Figure 18. Reverse Recovery Current
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Figure 19. Stored Charge Figure 20. Reverse Recovery Time
100 400
— o
£ w g _ '
i ” o 300 difdt = 200A/us —— —
0 difdt = 200A/us i T
E 80 — = ]
"E | — | | —1— g
g % -__—‘_—P__-_—dildt— 100A/s = L
= i ©
3 i z |1
13 o
o e L] difdt = 100A/us
E 60 3 100 ]
o S
4 @ -~
50
0 10 20 30 40 50 60 70 0
Forward Current , |_[A] 0 10 20 30 40 50 60 70
ViR
Forward Current , | [A]
Figure 21. Transient Thermal Impedance of IGBT
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Mechanical Dimensions
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