DATA SHEET

RENESAS MOS FIELD EFFECT TRANSISTOR
NP22N055HHE, NP22N055IHE, NP22N055SHE

SWITCHING
N-CHANNEL POWER MOSFET

DESCRIPTION * ORDERING INFORMATION
These products are N-channel MOS Field Effect PART NUMBER PACKAGE
Transistors designed for high current switching
applications. NP22N055HHE TO-251 (JEITA) / MP-3
NP22N055IHE ot TO-252 (JEITA) / MP-3Z
FEATURES NP22N055SHE TO-252 (JEDEC) / MP-3ZK

¢ Channel temperature 175 degree rated Note Not for new design.
¢ Super low on-state resistance

Rbs(nyt =39 mQ MAX. (Ves =10V, Ip=11A)
oL ow Ciss : Ciss = 590 pF TYP.

¢ Built-in gate protection diode

(TO-251)

ABSOLUTE MAXIMUM RATINGS (Ta =25°C)

Drain to Source Voltage Vbss 55 \%
Gate to Source Voltage Vass 120 \%
Drain Current (DC) Iopc) 122 A
Drain Current (Pulse) “°t" ID(puise) +55 A
Total Power Dissipation (Ta = 25°C) P 1.2 w
Total Power Dissipation (Tc = 25°C) P 45 w (TO-252)
Single Avalanche Current V°**2 las 13/5 A
Single Avalanche Energy "°t? Ens 16 /25 mJ N
Channel Temperature Teh 175 °C
Storage Temperature Tstg -55to +175 °C

Notes 1. PW <10 us, Duty Cycle < 1%
2. Starting Teh = 25°C, Re =25 Q, Ves = 20 — 0 V (See Figure 4.)

THERMAL RESISTANCE
Channel to Case Thermal Resistance Rih(ch-c) 3.33 °C/W
Channel to Ambient Thermal Resistance Rth(ch-a) 125 °C/W

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

Not all products and/or types are available in every country. Please check with an NEC Electronics
sales representative for availability and additional information.
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NEC

NP22N05SSHHE, NP22N055IHE, NP22N0S5SSHE

ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTICS SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Zero Gate Voltage Drain Current Ipss Vbs =55V, Ves =0V 10 LA
Gate Leakage Current Icss Ves =+20V, Vos = 0V +10 LA
Gate to Source Threshold Voltage Vesiy | Vs = Ves, Ip =250 A 2.0 3.0 4.0 v
Forward Transfer Admittance "' lys| |Vos=10V,Ib=11A 4 8 S
Drain to Source On-state Resistance Note Rosen) [Ves=10V,Ib=11A 30 39 mQ
Input Capacitance Ciss Vbs =25V 590 890 pF
Output Capacitance Coss Ves =0V 110 170 pF
Reverse Transfer Capacitance Crss f=1MHz 52 94 pF
Turn-on Delay Time td(on) Vop =28V, Ib=11A 11 24 ns
Rise Time tr Ves =10V 6.0 15 ns
Turn-off Delay Time td(off) Re=1Q 25 49 ns
Fall Time tr 6.6 17 ns
Total Gate Charge Qc Vop =44V 12 18 nC
Gate to Source Charge Qas Ves =10V 3 nC
Gate to Drain Charge (@) Ib=22A 5 nC
Body Diode Forward Voltage N°' Veso) |IF=22A, Ves=0V 1.0 v
Reverse Recovery Time trr IF=22A,Ves =0V 35 ns
Reverse Recovery Charge Qr di/dt = 100A/us 42 nC
Note Pulsed
TEST CIRCUIT 1 AVALANCHE CAPABILITY TEST CIRCUIT 2 SWITCHING TIME
D.U.T. D.U.T. v
%@a’fﬂ | L | R [yes GS l JVGS 1‘90%
1 w 1 waieFom| o 10%
PG. 50 Q l Vob PG. l Voo
Vas=20—-0V Vbs
90% | foo%
BVoss \éGS Vos st \10% 10% /

TEST CIRCUIT 3 GATE CHARGE

D.U.T.
le=2mA ' RL
PG. 50 Q lVDD

t=1us
Duty Cycle < 1%
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NEC

NP22N05SSHHE, NP22N055IHE, NP22N0S5SSHE

TYPICAL CHARACTERISTICS (Ta = 25°C)

Figure1. DERATING FACTOR OF FORWARD BIAS
SAFE OPERATING AREA
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Figure3. FORWARD BIAS SAFE OPERATING AREA
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Figure2. TOTAL POWER DISSIPATION vs.
CASE TEMPERATURE
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Figure4. SINGLE AVALANCHE ENERGY
DERATING FACTOR
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Figure5. TRANSIENT THERMAL RESISTANCE vs. PULSE WIDTH
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NEC NP22N05SSHHE, NP22N055IHE, NP22N0S5SSHE

Figure7. DRAIN CURRENT vs.

Figure6. FORWARD TRANSFER CHARACTERISTICS DRAIN TO SOURCE VOLTAGE
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Figure8. FORWARD TRANSFER ADMITTANCE vs. ¢ Figure9. DRAIN TO SOURCE ON-STATE RESISTANCE vs.
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NEC NP22N05SSHHE, NP22N055IHE, NP22N0S5SSHE

o Figure12. DRAIN TO SOURCE ON-STATE RESISTANCE vs. Figure13. SOURCE TO DRAIN DIODE
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Figure14. CAPACITANCE vs. DRAIN TO Figure15. SWITCHING CHARACTERISTICS
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Figure16. REVERSE RECOVERY TIME vs. Figure17. DYNAMIC INPUT/OUTPUT CHARACTERISTICS
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NEC NP22N05SSHHE, NP22N055IHE, NP22N0S5SSHE

* PACKAGE DRAWINGS (Unit: mm)

1) TO-251 (JEITA) / MP-3 2) TO-252 (JEITA) /| MP-3Z
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Remark The diode connected between the gate and source of the transistor serves as a protector against ESD. When
this device actually used, an additional protection circuit is externally required if a voltage exceeding the rated
voltage may be applied to this device.
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