HBT20T60-SATCM

650V N-Channel Insulated Gate Bipolar Transistor

® Features:
B 20.0A, 600V, Vcesatyp) =1.7V@Vee=15 V,Ic=20A

B Trench FS Technology
B With Fast Recovery anti-parallel Diode
B Low Gate Charge
B Low Saturation Voltage
B Low Switching Loss TO-220C
B Positive Temperature Coefficient C
® Application:
B General Purpose Inverters
B Welding Machine G
B UPS S
Absolute Maximum Ratings(Tc=25°C unless otherwise noted
Symbol Parameter Value Unit
Vce Collector-Emitter Voltage 600 Vv
lo Collector Current-Continuous - (Tc=25°C) 40 A
- (Tc=100°C) 20 A
lcm Collector Current — Pulse (Note1) 60 A
I Diode Forward Current - (Te=25°C) 40 A
- (Tc=100°C) 20 A
lesu %{J:rgg rr?gg iﬁﬁggit(ijt;\ie Forward Current 60 A
Vee Gate-Emitter Voltage +20 Vv
Tsc Short Circuit withstand Time(Vee =15V,Vcc =300V) 10 MS
Po Power Dissipation(Tc =25°C) 165 W
Tj Operating Junction Temperature 150 °C
Tstg Storage Temperature Range -55 to+150 °C
*Collector Current Limited by Maximum Junction Temperature.
Thermal Characteristics
Symbol Parameter Max Unit
Resc Thermal Resistance,Junction to Case for IGBT 0.76 °C /W
ReJsc Thermal Resistance,Junction to Case for Diode 1.67 °C /W
ReJsa Thermal Resistance,Junction to Ambient 62.5 °C /W
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HBT20T60-SATCM

650V N-Channel Insulated Gate Bipolar Transistor

Electrical Characteristics(Tc=25°C unless otherwise noted)

Symbol Parameter Test Conditions Min | Typ | Max | Unit
Off Characteristics
Collector-Emitter Breakdown _ _
BVces Voltage Vee=0V ,lc=1mA 600 - - V
Zero Gate Voltage Collector
lces | Gorrert 9 Vce=600V,Vee=0V — | -~ |200] pA
lcESF Gate-Body Leakage Current,Forward | Vee=+20V, Vce=0V - - 400 | nA
lcesr | Gate-Body Leakage Current,Reverse | Vee=-20V, Vce=0V - - | 400 | nA
On Characteristics
Ve | Gate Threshold Voltage Vce= Vag, lc=1mA 40 | 56 | 7.0 \Y
Collector-Emitter Saturation
VCE(sat) Voltage VGE=1 5 V, |c=20A - 1.7 2.4 V
Dynamic Characteristics
Cies Input Capacitance - 1100 | -- pF
. Vce=30V,Vee=0V,
Coes Output Capacitance £=1 OMHx - 55 - pF
Cres Reverse Transfer Capacitance -- 22 -- pF
Switching Characteristics
tion) | Turn-On Delay Time -- 19 -- ns
tr Turn-On Rise Time - 55 - ns
td(off) Turn-Off Delay Time Vce = 400 V, lc=20 A, - 48 - ns
te Turn-Off Fall Time R =10 Q,Vee =15V, - 115 - ns
Eon | Turn-On Energy Inductive Load - 1 - | mJ
Eof Turn-off Energy -- 0.3 -- mJ
Ets Total Switching Energy -- 1.3 -- mJ
Qg Total Gate Charge -- 52 -- nC
. Vce=400V, Ic =20 A,
Qge | Gate-Emitter Charge Vee = 15 V -- 15 -- nC
Qqc Gate-Collector Charge - 22 - nC
Anti-Parallel Diode Characteristics and Maximum Ratings
Ve Collector-Emitter Diode Forward | IF=20A,Tc=25°C - 16 | - \
Voltage IF=20A,Tc=125°C ~ 15| - |V
ter Diode Reverse Recovery Time lec =20A -- 35 - ns
Qr Diode Reverse Recovery Charge dlec /dt=200A/us - 75 - nC
Notes:

1. Repetitive Rating:Pulse Width Limited by Maximum Junction Temperature.
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650V N-Channel Insulated Gate Bipolar Transistor

Typical Performance Characteristics

Ic,Collector Current(A)

Ic,Collector Current(A)

Fig 1. Output Characteristic
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Fig 3. Saturation Voltage Characteristic
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Fig 5. Vce(sat) vs. VGe(V)
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Fig 2. Output Characteristic
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Fig 4. Transfer Characteristic
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Fig 6. Vce(sat) vs. VGe(V)
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650V N-Channel Insulated Gate Bipolar Transistor

Fig 7. Vcesat) vs. Tc

Fig 8. Capacitance Characteristic
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Fig 9. Gate Charge Characteristics Fig 10. Switching Time vs. Rg
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Fig 11. Switching Time vs. Rg Fig 12. Switching Loss vs. Rg
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650V N-Channel Insulated Gate Bipolar Transistor

Fig 13. Switching Time vs. Ic

1000

Vee=400V, Vee=15V,

Rg=10Q, Tc=25°C

Fig 14. Switching Time vs.Ic
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Fig 15. Switching Loss vs. Ic Fig 16. Diode Forward Characteristic
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Fig 17. Safe Operating Area Fig 18. Icvs Tc
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TO-220C Package Dimensions

UNIT: mm

SYMBOL min nom max SYMBOL min nom max

A 4.00 4.40 4.80 E 9.40 9.90 10.40

B 1.17 1.32 1.47 e 2.54

B1 0.91 1.06 1.21 F 1.15 1.30 1.45

b1 0.65 0.80 0.95 L 12.00 13.00 14.00

c 0.40 0.50 0.60 L1 2.50 3.00 3.50

D 14.90 15.90 16.90 Q 2.30 2.80 3.30

D1 6.10 6.60 7.10 Q1 1.90 2.40 2.90

W 9.50 10.00 10.50 6P 3.40 3.65 3.90

S 8.30 Z 0 0.20

dH 1.50 N 3°

G 0.10 \Y 3°
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650V N-Channel Insulated Gate Bipolar Transistor
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