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600V, 40A, Trench FS Il IGBT

General Description:

Using H&M SEMI's proprietary trench design and advanced FS
(fieldstop)second generation technology, the 600V Trench FSII
IGBT offers superior conduction and switching performances, and
easy parallel operation;

Features
Trench FSII Technology offering

® Very low Vce (sat)
® High speed switching

® Positive temperature coefficient in Vce sat)

® Very tight parameter distribution

® High ruggedness, temperature stable behavior

Application

® Uninterruptible Power Supplies ( UPS )
® Welding Converters

® |nverters
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Schematic diagram

TO-247-3L top view

Package Marking and Ordering Information

Device Vce Ic Device Marking Device Package
HMG40N60T 600V 40A HMG40N60T TO-247-3L
Absolute Maximum Ratings (TC=25"Cunless otherwise noted)

Symbol Parameter Rating Units
Vces Collector-Emitter Voltage 600 \Y
Vees Gate- Emitter Voltage +30 \Y

Collector Current 80 A
e Collector Current @Tc = 100 °C 40 A
lcplus Pulsed Collector Current, t, limited by Tjmax 160 A
- turn off safe operating area, VCE=600V, Tj=150C 160 A
lc Pulsed Collector Current 160 A
I Diode Continuous Forward Current @Tc = 100 °C 40 A
Iem Diode Maximum Forward Current 150 A
By Power Dissipation @ Tc = 25°C 306 w
Power Dissipation @Tc = 100 °C 122 w
Ty, Tstg Operating Junction and Storage Temperature Range -55 to +150 T
To Maximum Temperature for Soldering 260 T
feo Short cirguit Yvithstand Fime Vee=15.0V, Vcc'<4.00V, Allowed numE:)er 10 us
of short circuits<1000Time between short circuits:=1.0s,T,;<<150°C
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Thermal Characteristic

Symbol Parameter Typ. Max. Units
Resc Thermal Resistance, Junction to case for IGBT -- 0.41 TW
ReJc Thermal Resistance, Junction to case for Diode - 1.45 ‘CIW
ReJa Thermal Resistance, Junction to Ambient - 40 CTIW
Electrical Characteristics (Tc=25"Cunless otherwise noted)
. Rating .
Symbol Parameter Test Conditions - Units
Min. | Typ. | Max.
OFF Characteristics
V(BR)cES Collector-EmitterBreakdown Voltage Vee=0V,lce=1mA 600 - - \%
Ices Collector-Emitter Leakage Current Vee =0V,Vce=600V - - 4 uA
lcES(F) Gate to Emitter Forward Leakage Vee=+30V,Vce=0V - - 100 nA
lcesRr) Gate to Source Reverse Leakage Vee=-30V,Vce =0V - - 100 nA
ON Characteristics
VcE(sat) Collector-Emitter Saturation Voltage Ic=40A,Vee=15V - 1.7 1.9 \%
VGe(th) Gate Threshold Voltage lc=1mA,Vce=Vee 4.0 5.0 6.0 \%
Dynamic Characteristics
Cies Input Capacitance -- 1900 -
Vce=25V,Vee=0V,
Coes Output Capacitance -- 151 - pF
f=1MHz
Cres Reverse Transfer Capacitance -- 90 -
Vce=480V, 1c=40A
Qaate Gate charge V=15V - 195 - nC
| e et e Vetoveszaoov. || [,
“ee) 2108 tsc<10us,Tj<150°C
Switching Characteristics
ta(on) Turn-on Delay Time - 21 --
tr Rise Time -- 34 --
ns
taorr) Turn-Off Delay Time Vce=400V,|c=40A - 203 -
tr Fall Time Vee=0/15V, Rg=8Q - 23 -
Eon Turn-On Switching Loss Inductive Load -- 1.12 --
= Turn-Off Switching Loss -- 0.61 -- mJ
Ets Total Switching Loss -- 1.73 --
Electrical Characteristics of the Diode (Tc=25°C unless otherwise specified) :
. Rating .
Symbol Parameter Test Conditions - Units
Min. | Typ. | Max.
Vem Diode Forward Voltage IF=20A - 1.6 2.0 \%
T Reverse Recovery Time -- 151 -- ns
Vee=400V, Ir=20A,
IrRRM Diode Peak Reverse Recovery Current ) -- 15.5 - A
di/dt=1000A/uS
Qr Reverse Recovery Charge - 1.23 - uC

Pulse width t(p<380us,0<2%
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Test Circuit
1) Gate Charge Test Circuit 2) Switch Time Test Circuit
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Switching characteristics

1) definition of switching times 2) definition of switching losses
VG'EH) VGE(U
—_ 0% V., —_— 90% Ve
10% V.
\ ) t X —f = t
i(t) ie(t)
10% |, 10%; |, =
(i 1‘% -, c t 2% Ie t
Vee(t) Veelt)
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\ rz r‘
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3) Definition of diode switching characteristics
iv

di_/at t =t +t,
/ Qr r= QS +QF

trr
IF f— ta — tb ——
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di_/dt v
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Typical Electrical and Thermal Characteristics

Figure 1 Output Characteristics Figure 2. Transfer Characteristics
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Figure 3 Vcesat vs. Case Temperature Figure 4 Saturation Voltage vs. VGE
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Figure 5 Capacitance Characteristics Figure 6 Gate charge waveform
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Typical Electrical and Thermal Characteristics (continued)

Figure 7. Forward Characteristics Figure 8 Ve vs. temperature
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Figure 9. Transient Thermal Impedance of IGBT

g 10

[

J

=

-ﬁ 1

E

g a1

FH 4

L] Fdm

g SN
.E 0 : & :

(] P i

= Doty factor O =11 /12

e /smgle pulse Peak Tj = Pdm = Zthjc = Te
u IE-3

= 1E-% 1E-4 1E-3 a1 a1 1 10
N

tp ,pulse width[s]

Page5



EZEFEEM »
HaMsemi

= YWW. hmsemi.com

HMG40NG6OT

TO-247-3L Package Information
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Dimensions In Millimeters Dimensions In Inches
Symbol
Min. Max. Min. Max.
A 4.800 5.200 0.189 0.205
A1 2.210 2.610 0.087 0.103
b 1.700 1.900 0.067 0.075
b1 2.800 3.200 0.110 0.126
b2 1.800 2.200 0.071 0.087
c 0.500 0.700 0.020 0.028
D 15.600 16.000 0.614 0.630
L 20.800 21.200 0.819 0.835
L1 19.620 20.220 0.772 0.796
() 3.450 3.750 0.136 0.148
e 5440 TYP 0.214 TYP
6.150 REF 0.242 REF
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