HKZ

SEMICONDUCTOR HM5NCG5AP'HM5NCG5AF

650V N-Channel COOLMOSFET

HM5NC65AP HM5NC65AF
HM5NC65AP-HM5NC65AF / Vo
Features:
4% TO-220 153 TO-220F
1 Low Intrinsic Capacitances.
(01 Excellent Switching Characteristics. o(2)
[1 Extended Safe Operating Area.
O Unrivalled Gate Charge :Qg= 10nC (Typ.). 1.Gate (G)
[0 BVDSS=650V,ID=5A ) 2.Drain (D)
0 RDS(on): 0.9Q (Max) @VG=10V
1 100% Avalanche Tested , 3.Source (S)
S(3)

Absolute Maximum Ratings (T¢c=257C)

Parameter Symbol HM5NC65AP | HM5NC65AF Unit
Drain-Source Voltage (Ves=0V) Vbs 650 \Y
Gate-Source Voltage (Vbs=0V) Ves +30 Y,
Continuous Drain Current at Tc=25°C I oc) 5 5* A
Continuous Drain Current at Tc=100°C I oc) 3 3* A
Pulsed drain current ("0t V) Iom (pluse) 15 15* A

Drain Source voltage slope, VDS =480 V, ID =5 A, Tj =

dv/dt 48 Vins
125 °C
Maximum Power Dissipation(Tc=25C) Pp 49 29 W
Derate above 25°C 0.39 0.23 wi/°C
Single pulse avalanche energy (Note2) Eas 135 mJ
Avalanche current(NOte D Iar 25 A
Repetitive Avalanche energy , tag limited by Tjmax
(Note 1) EAR 04 mJ
Operating Junction and Storage Temperature Range T3, Tste -55...+150 °C
* limited by maximum junction temperature
Thermal Characteristic
Parameter Symbol HM5NC65AP | HM5NCG65AF Unit
Thermal Resistance, Junction-to-Case (Maximum) Rinac 2.55 4.3 °C /W
Thermal Resistance, Junction-to-Ambient (Maximum) Rinia 62 80 °C /W
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HKZ

SEMICONDUCTOR HM5NC65AP-HM5NCG65AF

Electrical Characteristics (TA=25Cunless otherwise noted)

Parameter Symbol Condition ‘ Min ‘ Typ ‘ Max ‘ Unit
On/off states
Drain-Source Breakdown Voltage BVpss Ves=0V [p=250uA 650 \%
Zero Gate Voltage Drain Current(Tc=25C) Ipss Vps=650V,Vs=0V 1 MA
Zero Gate Voltage Drain Current(Tc=1257C) Ipss Vps=650V,Vs=0V 50 MA
Gate-Body Leakage Current less Ves=+30V,Vps=0V +100 nA
Gate Threshold Voltage Ves(th) Vps=Ves,lp=250pA 25 3 35 \Y
Drain-Source On-State Resistance Ros(on) Ves=10V, 1p=3A 780 900 mQ
Dynamic Characteristics
Forward Transconductance OrFs Vps =20V, Ip = 3A 4.8 S
Input Capacitance Ciss 460 PF
. Vps=50V,Vgs=0V,
Output Capacitance Coss 45 PE
F=1.0MHz
Reverse Transfer Capacitance Crss 3.5 PF
Total Gate Charge Qg 10 20 nC
Vps=480V,[p=5A,
Gate-Source Charge Qus 1.6 nC
VGS:].OV
Gate-Drain Charge Qg 4 nC
Intrinsic gate resistance Re f =1 MHz open drain 25 Q

Switching times

Turn-on Delay Time taon) 6 nsS
Turn-on Rise Time t Vpp=380V,Ip=5A, 3 nS
Turn-Off Delay Time ta(ofry Rc=18Q0,Ves=10V 50 60 nS
Turn-Off Fall Time ts 9 15 nsS
Source- Drain Diode Characteristics

Source-drain current(Body Diode) Isp 5 A
Pulsed Source-drain current(Body Diode) Ispm Te=25"C 15 A
Forward On Voltage Vsp Tj=25°C,Isp=5A,Vss=0V 1 1.3 \%
Reverse Recovery Time tor 250 nS
Reverse Recovery Charge Qrr Tj=25°C,Ie=5A,di/dt=100A/us 2.2 uC
Peak reverse recovery current lrrm 15 A

Notes: 1.Repetitive Rating: Pulse width limited by maximum junction temperature

2. Tj=25C,VvDD=50V,VG=10V, Rc=25Q

WWW.HKZSEMI.COM Page 2



HKZ

SEMICONDUCTOR HMS5NC65AP-HMSNCG65AF

Typical Characteristics

Figurel. Safe operating area for TO-220 Figure2. Safe operating area for TO-220F
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HKZ

SEMICONDUCTOR HM5NC65AP-HMSNCG65AF

Typical Characteristics

Figure7. Rpson) VS Junction Temperature Figure8. BVpss Vs Junction Temperature
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HKZ

SEMICONDUCTOR HM5NC65AP-HM5NC65AF

Typical Characteristics

Figurel3. Transient Thermal Impedance for TO-220F
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HKZ HM5NC65AP-HM5NC65AF

SEMICONDUCTOR

Test circuits

Switching times test circuit and waveform for inductive load

Switching times test circuit for inductive load Switching time waveform

Unclamped inductive load test circuit and waveform

Unclamped inductive load test circuit Unclamped inductive waveform

v

C BRIDS

¢

{

1 N 1l VD—b

b ] Vs= = —

)_
4:'—‘}—‘_

’_
< V[]S VDS
w\ﬂ_j i[]—»

WWW.HKZSEMI.COM Page 6



HKZ

SEMICONDUCTOR HMS5NC65AP-HM5NCG65AF

Test circuits

Test circuit and waveform for diode characteristics

Test circuit for diode characteristics Diode recovery waveform
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HKZ

SEMICONDUCTOR HM5NCG5AP-HM5NCG5AF

Package Dimension

TO-220
Unit: mm
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Size Size Size Size
Symbol Symbol Symbol Symbol
Min Max Min Max Min Max Min Max
W 966 | 10.28 | W5 9.80 10.20 | L4** 6.20 6.60 T3 0.45 | 0.60
W1 2.54 (TYP) L 9.00 9.40 L5 2.79 3.30 | G(®) | 3.50 | 3.70
W2 0.70 0.95 L1 6.40 6.80 T 4.30 4.70
W3 1.17 1.37 L2 2.70 2.90 T1 1.15 1.40
w4 1.32 1.72 L3 12.70 14.27 T2 2.20 2.60
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HKZ HM5NC65AP-HM5NC65AF

SEMICONDUCTOR

Package Dimension

TO-220F
Unit: mm
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Size Size Size Size
Symbol ymbol Symbol Symbol

Min Max Min Max Min Max Min Max
W 9.96 10.36 | W4 0.25 0.45 L3 12.78 | 13.18 T3 0.45 | 0.60
3.28

W1 2.54 (TYP) L 15.67 | 16.07 T 4.50 490 | G(¥) | 3.08
W2 0.70 0.90 L1 6.48 6.88 T1 2.34 2.74
W3 1.24 1.47 L2 3.20 3.40 T2 2.56 2.96
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