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700V N-Channel MOSFET
General Description.

FIRAN70FGthe dlicon N-channd 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-220F,

which accords with the RoHS standard.
Features
1 Fast Switching
I Low ON ResgtanceRdson<3.0 )
I Low GateCharge (Typical Data:12.7nC)
1 Low Reversetransfer capacitancesTypical:2

PIN Connection TO-220F
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Marking Diagram

1 100% Single Pulse avalanche ener gy Test

Applications:

Power switch circuit of adaptor and charger.
Absolute (Tc=25°C unless otherwise specified):

Y = Year
O A = Assembly Location
@®YAWW ww = Work Week
FIR4NTOF FIR4N70F = Specific Device Code

W

Symbol Parameter Rating Units
Vpss Drain-to-Source Voltage 700 \Y4
Continuous Drain Current 4 A
lo Continuous Drain Current T¢c = 100 °C 2.5 A
IDMal Pulsed Drain Current 28 A
Vas Gate-to-Source Voltage +30 \Y4
Eas az Single Pulse Avalanche Energy 196 mJ
dv/dt a3 Peak Diode Recovery dv/dt 5.0 V/ns
Power Dissipation 30 w
Po Derating Factor above 25°C 0.6 W/ C
T3 Teg Operating Junction and Storage Temperature Range 150, -55to 150 C
TL M aximum Temperature for Sol dering 300 ‘C
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Electrical Characteristics (Tc=25°C unless otherwise s ecified):

OFF Characteristics

Rating

Symbol Parameter Test Conditions : Units
Min. | Typ. Max.

Vpbss Drain to Source Breakdown Voltage | Ves=0V, Ip=250pA 700 - - \%

A BVpsg/ A Ty | Bvdss Temperature Coefficient ID=250uA,Reference25C -- 0.7 -- V/

VDS :700V, VGS: OV,
| Drain to Source Leakage Current 222" B ! hA

DSS rain to Source Leakage Curren Voo 2560V, Vo= OV,

T.=125C N ” 100 A
lessr) Gate to Source Forward L eakage Vs =+30V -- -- 100 nA
I ess(r) Gate to Source Reverse Leakage Vs =-30V -- -- -100 nA
ON Characteristics

. Rating .
Symbol Parameter Test Conditions Units
Min. | Typ. | Max.
Rbs(on) Drain-to-Source On-Resistance Ves=10V,Ip=2A -- 255 | 3.0 Q
Ves(Th) Gate Threshold Voltage Vps = Vs, Ip = 250pA 2.0 -- 4.0 V
Pulse width tp<<300yus, 6 <2%
Dynamic Characteristics
. Rating .
Symbol Parameter Test Conditions Units
Min Typ. | Max.
Ofs Forward Transconductance Vps=15V, Ip =2A -- 3.7 -- S
Ciss Input Capacitance -- 606 -
Coss Output Capacitance ;/Sslz.o?\;/H\;Ds =25V - 48 - pF
Ciss Reverse Transfer Capacitance - 2.7 -
Resistive Switching Characteristics
. Rating .
Symbol Parameter Test Conditions Units
Min Typ. Max.
tacony Turn-on Delay Time -- 14 --
tr Rise Time o =4A Vo = 350V -- 15 - s
ta(orr) Turn-Off Delay Time Re =10 - 30 -
1 Fall Time -- 9 --
Qqg Total Gate Charge -- 12.7 --
Qgs Gate to Source Charge {/DG=S4:AlO Voo =560V -- 3.0 - nC
Qgd Gate to Drain (“Miller”)Charge -- 51 --
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Source-Drain Diode Char acteristics

Ratin
Symbol Parameter 'cl':?rt] ditions Min | Typ 9 Mo Units
Is Continuous Source Current (Body Diode) -- -- 4 A
lsm Maximum Pulsed Current (Body Diode) -- -- 16 A
Ve Diode Forward Voltage 1s=4A .V 6s=0V -~ -~ 15 \Y
trr Reverse Recovery Time AAT = 25C -- 1 325.3 -- ns
Qrr Reverse Recovery Charge dl/dt=100A/uS, -- 1470 -- nC
[RrRM Reverse Recovery Current Ves=0V - 9.0 -- A
Pulse width tp<<300us, § <2%
Symbol Parameter Max. Units
Roc Junction-to-Case 4.16 TIW
Roa Junction-to-Ambient 120 TIW

al, Repetitive rating; pulse width limited by maximum junction temperature
@2, L=10mH, 1,=6.3A, Start T;=25C
B, lgp =4A,di/dt <100A/us,Vpp<BVpg Start T;=25C
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Test Circuit and Waveform
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Figure 5. Gate Charge Waveforms

Figure 14. Gate Charge Test Circuit

Figure 17. Resistive Switching Waveforms

Figure 16. Resistive Switching Test Circuit
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Figure 18. Diode Reverse Recovery Test Cincuit Figure 19. Diode Reverse Recovery Waveform
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Figure 20. Unclamped Inductive Switching Test Circuit Figurs 21. Unclamped Inductive Switching Waveform

www.First-semi.com Page 8/10



o

First Semiconductor

FIRAN/0FG

Package Dimension

TO-220F

Unit: mm

A
Al
E g A2
* / | \ COMMON DIMENSIONS
a ) ¢ o) o (UNITS OF MEASURE=MILLIMETER)
/] A o i’ 10 SYMBOL |MIN__| NOM | MAX
N o ¥ ‘ A 450 | 410 | 490
@ —— Al 234 | 256 | 274
%7 A2 0.70 REF
EN A3 256 | 276 | 2.9
7 l A4 b 0.70 | 0.80 0.90
D1 i b1 | 12 125
L2 6 I 9 b2 117 12 125
‘ ( O c 045 | 050 | 0.60
—+ : /—% D 1561 | 1587 | 1607
} L1 D1 1555 | 1575 | 1595
D2 100 | 02 | 104
b2 E 996 1016 1036
-—b1 e 54BSC
Hi 648 | 668 | 6.8
D2 L 1268 | 1298 | 13.28
X - - 3.50
2 6.50REF
& A3 oP 308 | 308 | 3.28
— et WL A9 Q 320 | 330 | 3.40
T T > o
,»t 4 ‘[__\0 M 053 [os6 | ass
oom__onm omnm
\0
N =
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Declaration

® FIRST reserves the right to change the specifications, the same specifications of products due to different
packaging line mold, the size of the appearance will be slightly different, shipped in kind, without notice!

Customers should obtain the latest version information before ordering, and verify whether the relevant

information is complete and up-to-date.

® Any semiconductor product under certain conditions has the possibility of failure or failure,The buyer has the
responsibility to comply with safety
standards and take safety measures when using FIRST products for system design and manufacturing,To

avoid To avoid potential failure risks, which may cause personal injury or property damage!
® Product promotion endless, our company will wholeheartedly provide customers with better products!
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