@ FIRANGSBPG

Advanced N-Ch Power MOSFET

PIN Connection TO-251(I-PAK)
General Description
FIRAN65BPds an N-channel enhancement mode power ’
MOS field effect transistor which is produced using Silan {
proprietary F-Cell™ structure VDMOS technology. The
improved planar stripe cell and the improved guard ring
terminal have been especially tailored to minimize on-state
resistance, provide superior switching performance, and 123
withstand high energy pulse in the avalanche and commutation
mode.

These devices are widely used in AC-DC power suppliers, DC 2
DC converters and H-bridge PWM motor drivers.
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Features
®  4A,650V,Rps(on) yp =2-3Q@Vs=10V 3
e |ow gate charge
e Low Crss Marking Diagram
® Fast switching [ ]
e Improved dv/dt capability Y = Year

CEED YANW A = Assembly Location

FIR4N65BP

wWw = Work Week

u l[ u FIR4N65BP = Specific Device Code

Absolute Maximum Ratings (Ta = 25°C unless otherwise noted; reference only )

Characteristics Symbol Ratings Unit
Drain-Source Voltage Vps 650 \
Gate-Source Voltage Vs +30 \
Drain Current Te=25"C Ip 20 A

Tc=100°C 2.8
Drain Current Pulsed Ipm 16 A
Power Dissipation(T¢=25°C) P 77 W
-Derate above 25°C 0.62 wW/°C
Single Pulsed Avalanche Energy(Note 1) Eas 202 mJ
Operation Junction Temperature Range T -55~+150 °C
Storage Temperature Range Tstg -55~+150 °C
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Thermal Characteristics
Characteristics Symbol Ratings Unit
Thermal Resistance, Junction-to-Case ReJc 1.62 °C/W
Thermal Resistance, Junction-to-Ambient RaJa 110 °C/W
Electrical Characteristics (Ta = 25°C unless otherwise noted; reference only )
Characteristics Symbol Test conditions Min. Typ. Max. Unit
Drain -Source Breakdown Voltage Bvbss 25°C. Vos=0V, 1o=2500A 650 = — v
125°C, Ves=0V, Ip=250uA 650 - - V
25°C, Vps=650V, Vs=0V -- -- 10 uA
Drain-Source Leakage Current Ipss 125°C, Vps=650V, Vss=0V - - 50 uA
150°C, Vps=650V, Vos=0V |  -- -- 100 uA
Gate-Source Leakage Current lgss Vgs=+30V, Vps=0V -- -- +100 nA
Gate Threshold Voltage VGsih) Ves= Vps, 10=250pA 2.0 -- 4.0 \
Static Drain- Source
On State Resistance Rosen | Ves=10V, o=2A ) 23 i ©
Input Capacitance Ciss 395.9 | 514.67 | 669.07
Output Capacitance Coss Vos=25V Ves=0V, - 55.83 - pF
Reverse Transfer Capacitance Crss =1.0MHz -- 2.46 --
Turn-on Delay Time td(on) Vbop=325V,1p=4.0A, -- 13.80 --
Turn-on Rise Time tr Rc=250Q -- 26.60 --
Turn-off Delay Time ta(of) - 34.00 -- ns
Turn-off Fall Time s (Note 2,3) -- 27.87 --
Total Gate Charge Qq Vps=520V,1p=4.0A, -- 11.94 --
Gate-Source Charge Qqs Ves=10V -- 3.23 -- nC
Gate-Drain Charge Quqd (Note 2,3) - 4.99 --
Source-Drain Diode Ratings And Characteristics
Characteristics Symbol Test conditions Min Typ. Max. | Unit
Continuous Source Current Is Integral Reverse P-N -- -- 4.0
Pulsed Source Current Ism Junction Diode in the -- -- 16 A
MOSFET
Diode Forward Voltage Vsp I1s=4.0A,Vgs=0V -- -- 1.4 \
Reverse Recovery Time T 1s=4.0A,Ves=0V, - 431.00 -- ns
Reverse Recovery Charge Qn dIr/dt=100A/us -- 2.09 -- puC
Notes:
1. L=30mH,las=3.36A,Vpp=100V, Rc=25Q, starting T;=25°C;
2. Pulse Test: Pulse width <300us,Duty cycle<2%;
3. Essentially independent of operating temperature.
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Typical Characteristics

Figure 1. On-Region Characteristics

Drain-Source Voltage - Vps(V)

Figure 2. Transfer Characteristics
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Figure 3. On-Resitance Variation vs. Figure 4. Body Diode Forward Voltage
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Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
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Typical Characteristics(Continued)

Figure 7. Breakdown Voltage Variation Figure 8. On-resistance Variation
vs. Temperature vs. Temperature
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Figure 9. Max. Safe Operating Figure 10. Maximum Drain Current vs.
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Typical Test Circuit
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FIRANG5BPG
Package Information
TO-251(I PAK)
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Vaues(mm
ltems es(mm)
MIN MAX
A 6.30 6.80
B 5.20 6.20
C 210 250
Cl 0.85 1.25
D 0.40 0.60
E 0.50 0.70
F 0.40 0.60
G 0.70 0.90
H 1.60 2.40
L 350 450
M 5.10 5.50
N 2.09 2.49
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