December 2014

SemiHow

Know-How for Semiconductor

BVDSS = 80V
RDS(on)typ: 4.5mQ
HRS56N08K
80V N-Channel Trench MOSFET lpb = 110A
FEATURES TO-220F

O Originative New Design
U Superior Avalanche Rugged Technology 12;7{//”
O Excellent Switching Characteristics 3
O Unrivalled Gate Charge : 110nC (Typ.)
Q
Q
a

1.Gate 2. Drain 3. Source

Extended Safe Operating Area 4
Lower Rpgony @ 4.5 mQ (Typ.) @Vgs=10V
100% Avalanche Tested G
Absolute Maximum Rati ngs Tc=25T unless otherwise specified
Symbol Parameter Value Units
Viss Drain-Source Voltage 80 \
| Drain Current — Continuous (T =257) 110 * A
° Drain Current — Continuous (T.=1007C) 77* A
Iom Drain Current — Pulsed (Note 1) 370 * A
Vis Gate-Source Voltage +25 \%
Eas Single Pulsed Avalanche Energy (Note 2) 745 mJ
Ear Repetitive Avalanche Energy (Note 1) 5 mJ
p Power Dissipation (T. = 257C) 50 w
b - Derate above 25°C 0.33 W/ C
T3 Tsre Operating and Storage Temperature Range -55to +175 c
T Maximum lead temperature for soldering purposes, 300 o
- 1/8” from case for 5 seconds
* Drain current limited by maximum junction temperature
Thermal Resistance Characteristics
Symbol Parameter Typ. Max. Units
Rgic Junction-to-Case - 3.0 .
Rgsa Junction-to-Ambient - 62.5 o
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Electrical Characteristics T,=25°C unless otherwise specified

Symbol Parameter Test Conditions Min Typ Max | Units
On Characteristics
Vgs | Gate Threshold Voltage Vs = Vgs: Ip =250 #A 2.2 - 3.8 \
Static Drain-Source
R . Ves =10V, I =40 A -- 4.5 5.6 mQ
PSON) | On-Resistance s b
Ors Forward Transconductance Vps=20,1pb=40A - 80 -- S
Off Characteristics
BVpss |Drain-Source Breakdown Voltage |Vgg=0V, I =250 xA 80 - - \
_ Vps =64V, Vgg =0V - - 1 M
Ipss Zero Gate Voltage Drain Current
Vps =64V, T;=125C - - 100 uh
lgss | Gate-Body Leakage Current Vgg =225V, V=0V - - +100 nA
Dynamic Characteristics
Ciss Input Capacitance - 4700 - pF
Vps=25V,Vgs=0V
C Output Capacitance bs ' e ' - 620 - F
oss put -ap f=1.0 MHz 0
C. |Reverse Transfer Capacitance - 400 - pF
Ry Gate Resistance Vgs=0V, V=0V, f=1MHz - 1.7 - Q
Switching Characteristics
tyony [ Turn-On Time - 65 - ns
t, Turn-On Rise Time Vps =40V, |5 =30 A, -- 70 -- ns
tyory | Turn-Off Delay Time Rs=60Q - 190 - ns
t Turn-Off Fall Time - 50 - ns
Qq Total Gate Charge - 110 -- nC
Vps =64V, I5=30A
Gate-Source Charge ps ' D ’ - 24 - nc
Qs g Vgs =10V
Qqd Gate-Drain Charge -- 44 - nC
Source-Drain Diode Maximum Ratings and Characteristics
Is Continuous Source-Drain Diode Forward Current -- -- 110 A
lsm Pulsed Source-Drain Diode Forward Current - -- 370
Vgp | Source-Drain Diode Forward Voltage [Is=30 A, Vgg=0V -- - 1.3 \Y,
trr Reverse Recovery Time Is=30 A, Vgs=0V -- 60 -- ns
Qrr | Reverse Recovery Charge dig/dt = 100 A/ps - 100 . nC
Notes :

1. Repetitive Rating : Pulse width limited by maximum junction temperature
2. L=1mH, 1,5=29A, V=35V, Rg=25Q, Starting T,=25°C
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Typical Characteristics
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Typical Characteristics
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Figure 11. Transient Thermal Response Curve
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Fig 12. Gate Charge Test Circuit & Waveform
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Fig 13. Resistive Switching Test Circuit & Waveforms

R
Vps y o) Vos ™ g0 -

o —MVVY
Voo
Rg | (0.5 rated Vpg)
o M
I v 10%
10V J_L DUT in
O : ’o) ton -~ —

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms
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Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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Package Dimension

TO-220F
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