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650V 50A CoolFAST™ 7 Technology IGBT

Part No.: HMG50N65FT
Package: TO-247-3L

Features:
Low Switching Power Loss
Low Switching Surge and Noise

Advanced Field Stop Technology

Low EMI

Maximum Junction Temperature 175°C

Qualified According to JEDEC For Target Applications

Pb-free Lead Plating, Halogen-free Mold Compound, RoHS Compliant

Collect
Applications: Y

® Industrial UPS \
[ ]

Welding Machine | |
® Solar Converters Gate | /
® Energy Storage —
® EV Charger Emitter
Key Performance and Package Parameters
Type Vce Ic VCEsat,Tvj=25C Tvjmax Marking Package
HMGSO0N65FT 650V 50A 1.55V 175°C HMGSO0N65FT TO-247-3L
Maximum Ratings and Characteristics
Absolute Maximum Ratings at Tvj= 25°C (unless otherwise specified)
Items Symbols Value Units
Collector-smitter voltage Vees 650 Vi
Gate-emitter voltage v 20 Vv
Transient gate-emitter voltage (s 10ps, D< 0.010) kil +30
DC collector current, limited by Tyjma
Te=25°C I a0 A
Te=100°C 50
Pulsed collector current, tp limited by T ymax lce 200 A
Diode forward current, limited by Tojmax
Te=25°C e 110 A
Te=100°C 50
Diode Pulsed collector current, t: limited by Tina lep 200 A
Short circuit withstand time, Vee= 15V, Vee= 400V Tsc & us
IGBT max. power dissipation Po sear 365 W
FWD max power dissipation Po_pao 300 W
Operating junction temperature T4 A0 ~ +175 C
Storage temperature Tasg =55 ~ +175 g
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Electrical Characteristics at Tvj= 25°C (unless otherwise specified)

. Characteristics
Description Symbols Conditions Min Typ Max Unit
Collector-emitter breakdown voltage Viemces Vee= 0V, Ic= 0.25mA 650 - - W
Zero gate voltage collector current lces WVee= 650V, Vee= OV - - 200 i)
Gate-emitter leakage current lees V= OV, Vee= 20V - - #200 | nA
Gate-emitter threshold voltage Vegm) V= Ve, le= 250uA 5.0 58 6.6 v
Vee= 15V, Ic= 50A
Collector-emitter saturation voltage Vegmay Ty=25°C - 1.55 225 W
Ty=175"C - 2.0
Input capacitance Cis - 5805 - pF
Output capacitance Coss ETMIE-!? Vieeso¥ - 164 - pF
Reverse transfer capacitance Coms - 57 - pF
Gate charge Oa Vo= 520V, Ic= 50A, Vec= 15V . 223 . nC
le= 50A
Forward voltage drop Ve T4=25°C - 1.55 ag v
T4=175°C - 1.3
Switching Characteristics at Tvj=25°C
Characteristics .
Description Symbols Conditions Min | Typ | Max Unit
IGBT Characteristics
Turn-on delay time tgarm - 42 - s
Rise time I Veo= 400V - 77 . s
Turn-off delay time Lijasy l== S04, - 153 - s
Fall time ty Vee= 15V - i - rns
Turn-on energy = Re= 100 - 19 - m.J
Turn-off energy Ean Inductive load . 05 . i
Total switching energy Es - 2.4 - m.l
Diode Characteristics
Diode reverse recovery time e WVeo= 400V - 106 - ns
Diode reverse recovery charge O le= 50A - 0.8 - [T
Diode peak reverse recovery current lrrm dig/d= 5004/ ps - 112 - A
Switching Characteristics at Tvj= 175°C
Characteristics :
Description Symbols Conditions Min | Typ | Max Unit
IGBT Characteristics
Turn-on delay time fdiam . 36 - rns
Rise time t Vec= 400V - 73 - ns
Turn=0ff delay time Lty lc= S0A - 176 - s
Fall time t Vee= 15V - 41 - ns
Turn-on energy = Re= 100 - 19 - m.J
Turn-off energy Ean Inductive load . 08 . i
Tetal switching energy Es - 27 - m.
Diode Characteristics
Diode reverse recovery time b Veo= 400V - 199 - ns
Diode reverse recovery charge O lr= 504, - 3.7 - uc
Diode peak reverse recovery current lrzmm dir/de= 500A/ps - 30 - A
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Thermal Resistance

Characteristics
Items Symbols 7 Unit
Min Typ Max
Thermal resistance, junctior-ambient R 7 - 50
Thermal resistance, IGBT junclion to case R - 0.41 05 *C W
Thermal resistance, diodes junction to case R - 0.5 0.65
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Ve, Collactor To Emitter Voltage (V)

Figure 1. Forward bias safe operating area
(D=0, Te=25°C, Tys 175°C: Vee= 15V)
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Vee, Collector To Emitter Voltage (V)

Figure 3. Typical output characteristic
(Ty=257C)
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Figure 5. Typical transfer characteristic
(Vee=20N)
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Te, Case Temperature ("G

Figure 2. Power dissipation vs. case temperature
(Tys 175°C)
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Veg, Collector To Emitter Voltage (V)

Figure 4. Typical output characteristic

{Ty= 175"C)
FLE
= ]
E B l-mm
§ 9
=
&
2]
& 04
I | ok S E N E R RS RN SRR A
§ =
8 e Y
3 Lol e E5)
T
L)
] 104
Q
-
E
3 ) rsaidisen :

i 15 L] ™ 1M 15 L] 175
Tv, Junction Temperature ("C)

Figure 6. Typical collector-emitter saturation
voltage vs. T.(Ves=20V)
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lg, Collectar Current (A)

Figure 7. Typical switching times vs. collector
current {Ind. load, Ty= 175*C, Vee= 400V, V== 1510V, Re=100)
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Figure 9. Typical switching times vs. Ty
{Ind. Load, Vice= 400V, Vige= 150V, k= 504, Rg= 100
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Vg, Collector To Emitter Voltage (V)

Figure 11. Typical capacitance vs. collector-emitter
voltage (Ves= OV, = IMHz)

Ra, Gate Resistance [0

Figure 8. Typical switching times vs. gate resistor
{Ind. Load, Ty=175*C, Vee= 400V, Vo= 1500V, lo= 50A)
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Figure 10. Typical gate charge
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Figure 12. IGBT transient thermal impedance
(D=1IT)
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Figure 13. Typical diode forward current vs.
forward voltage
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Figure 15. Typical reverse recovery charge vs.

diode current slope (V= 400v)
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Figure 14. Typical reverse recovery time vs. diode
current slope (Va= 400V}
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Figure 16. Typical reverse recovery current vs. diode
current slope (Ve 400v)
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TO-247-3L. Package Outline
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DM, MIN. N, MAX,
A 50 5.00 510
Al 225 2.38 2.51
Az 1.90 2.00 210
b 116 1.20 1.26
b1 1.96 2.00 2.08
bz 2.596 3.00 .08
%] - - .25
b4 - - 325
€ 0.59 0.60 QuES
] 20.90 2,00 .10
o 16.25 16.55 16.85
D2 1.05 117 1.38
E 15.70 15.80 15.90
E1 1310 1126 13.50
E2 4.40 4.50 4,60
E3 240 250 260
& 5436550
L 19.80 19.90 2010
%] = In 4.30
M 0.35 0.69 0.85
B 140 350 260
P1 7.00 7.20 7.40
] 240 2.50 2160
a 5,60 5,80 .00
5 6.058 £.15 6,19
T 580 1300 10.20
'] £.00 5,20 £.40
Al gimensions In millimeters
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