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Characteristics Symbol  Ratings Unit 

Drain-Source Voltage  VDS 650 V 

Gate-Source Voltage VGS ±30 V 

Drain Current  
TC=25°C 

ID 
7.0 

A 
TC=100°C 4.4 

Drain Current Pulsed IDM 28 A 

Power Dissipation(TC=25°C) 

                               -Derate above 25°C 
PD 

100 W 

0.8 W/°C 

Single Pulsed Avalanche Energy(Note 1) EAS 350 mJ 

Operation Junction Temperature Range TJ -55～+150 °C 

Storage Temperature Range Tstg -55～+150 °C 

 

2

3
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General Description      
, the silicon N-channel Enhanced 

VDMOSFETs, is obtained by the self-aligned planar Technology 

which reduce the conduction loss, improve switching 

performance and enhance the avalanche energy. The transistor 

can be used in various power switching circuit for system 

miniaturization and higher efficiency. The package form is 

TO-252 , which accords with the RoHS standard. 

FIR7N65LG

Features
l Fast Switching
l Low ON Resistance(Rdson≤1.4 )

l Low Gate Charge  (Typical Data:24nC)

l Low Reverse transfer capacitances(Typical:5.5pF)

l 100% Single Pulse avalanche energy Test

PIN Connection TO-252(D-PAK)

1
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Marking Diagram

A     = Assembly Location

Y     = Year

WW     = Work Week

= Specific Device CodeFIR7N65L

YAWW

FIR7N65L
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Characteristics Symbol Test conditions Min. Typ. Max. Unit 

Drain -Source Breakdown Voltage BVDSS 
VGS=0V, ID=250µA  650 -- -- V 

VDS=650V,

 

VGS=0V

 

--

 

--

 

1 uA

 

Gate-Source Leakage Current IGSS VGS=±30V, VDS=0V -- -- ±100 nA 

Gate Threshold Voltage VGS(th) VGS= VDS, ID=250µA 2.0 -- 4.0 V 

Static Drain- Source  

On State Resistance 
RDS(on) VGS=10V, ID=2A -- 1.2  1.4 Ω 

Input Capacitance Ciss 
VDS=25V,VGS=0V, 

f=1.0MHZ 

 1130   

pF Output Capacitance Coss -- 93  -- 

Reverse Transfer Capacitance Crss -- 5.5  -- 

Turn-on Delay Time td(on) VDD=325V,ID=4.0A, 

RG=10Ω 

 

                       (Note 2,3) 

-- 19  -- 

ns 
Turn-on Rise Time tr -- 21  -- 

Turn-off Delay Time td(off) -- 42  -- 

Turn-off Fall Time tf -- 19  -- 

Total Gate Charge Qg VDS=520V,ID=4.0A, 

VGS=10V 

                       (Note 2,3)   

-- 24  -- 

nC Gate-Source Charge Qgs -- 5.1  -- 

Gate-Drain Charge Qgd -- 9.5  -- 

 

Characteristics Symbol Ratings Unit 

Thermal Resistance, Junction-to-Case RθJC 1.25 °C/W 

Thermal Resistance, Junction-to-Ambient RθJA 100 °C/W 

Thermal Characteristics

Electrical Characteristics (Ta = 25o unless otherwise noted;C                                                )  reference only

VGS=0V, ID=250µA  650 -- -- V 

Drain-Source Leakage Current IDSS VDS=520V, VGS=0V -- -- 100 uA

VDS=520 VGS=0V -- -- 100 uA

C,°25

C,°125

C,°25

C,°125

°150 C, V,

Source-Drain Diode Ratings And Characteristics

Characteristics Symbol  Test conditions Min. Typ. Max. Unit 

Continuous Source Current IS Integral Reverse P-N 

Junction Diode in the 

MOSFET 

-- -- 7.0 

A 
Pulsed Source Current ISM -- -- 286 

Diode Forward Voltage VSD IS=4.0A,VGS=0V -- -- 1.5 V 

Reverse Recovery Time Trr IS=4.0A,VGS=0V, 

dIF/dt=100A/µs 

-- 382  -- ns 

Reverse Recovery Charge Qrr -- 1980 -- nC 

Notes: 
1. L=10mH,IAS= 8.4A,VDD=100V, RG=10Ω, starting TJ=25°C; 

2. Pulse Test: Pulse width ≤300μs,Duty cycle≤2%; 

3. Essentially independent of operating temperature. 
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Characteristics Curve：
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Figure 2 Maximum Power Dissipation vs Case Temperature  

Fi e 5 Maximum Effective Thermal Im endance unction to Case

Figure 4 Typical Output Characteristics Figure 3 Maximum Continuous Drain Current vs Case Temperature 

Figure  1 Maximum Forward Bias Safe Operating Area 
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Tj, Junction temperature , C
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Figure  9  Typical Drian to Source on Resistance 
vs Junction Temperature

Figure 8  Typical Drain to Source ON Resistance 
vs Drain Current 

VGS=10V

PULSE DURATION = 10μs 
DUTY CYCLE= 0.5%MAX 
Tc =25 ℃

PULSE  DURATION = 10μs
DUTY  CYCLE= 0.5%MAX
VGS=10V  ID=3.5A 
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Vgs , Gate to Source Voltage , Volts
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Figure 6  Typical Transfer Characteristics 
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250us Pulse Test 
VDS=20V

Figure 7 Typical Body Diode Transfer Characteristics 
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Figure  12  Typical Capacitance vs Drain to Source Voltage Figure 13  Typical Gate Charge vs Gate to Source Voltage 

Ciss 

Coss 

Crss 

VGS=0V , f=1MHz
Ciss=Cgs+Cgd 
Coss=Cds+Cgd 
Crss=Cgd

VDS=520V

ID=7A 

Figure 10  Typical Theshold Voltage vs Junction Temperature Figure 11  Typical Breakdown Voltage vs Junction Temperature
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Test Circuit and Waveform
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Package Dimensions

        
 
 TO-252

D

A

K

B

RV

S

F
L

G

2 PL

M0.13 (0.005) T

E

C

U

J

H

−T− SEATING
PLANE

Z

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.235 0.245 5.97 6.22
B 0.250 0.265 6.35 6.73
C 0.086 0.094 2.19 2.38
D 0.027 0.035 0.69 0.88
E 0.018 0.023 0.46 0.58
F 0.037 0.045 0.94 1.14
G 0.180 BSC 4.58 BSC
H 0.034 0.040 0.87 1.01
J 0.018 0.023 0.46 0.58
K 0.102 0.114 2.60 2.89
L 0.090 BSC 2.29 BSC
R 0.180 0.215 4.57 5.45
S 0.025 0.040 0.63 1.01
U 0.020 −−− 0.51 −−−
V 0.035 0.050 0.89 1.27
Z 0.155 −−− 3.93 −−−

NOTES:
1. DIMENSIONING AND TOLERANCING

PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

1 2 3
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