First Semiconductor

FIR140NO98PG/RG

Features

e Uses split-gate technology VDS 98V
e Extremely low on-resistance RDS(on) Ros(on)@vas=10v 5.2mQ
e Excellent QgxXRDS(on) product Io 140A
e Qualified according to JEDEC criteria

Application 7P

e Motor Drivers

e UPS (Uninterruptible Power Supplies) OJ:

e DC/DC converter L

e General purpose applications ° L

TO-220AB TO-263
Order Information
Part HNo. Package Harking shipping Qty

FIR140NQ9EPGE |TO-H204E FIR140NQ9EFP Eeel goo  PCS

FIR140N09RRG |TO-2R3 FIR140N095R Tuhe 1000 PCS
Maximum Ratings
Parameter Symbol Value Unit
Drain-source voltage Vbs 98 \
Continuous drain current
Te = 25°C Io 140 A
Tc = 100°C 100
Pulsed drain current

.. ID pulse 480
Tc = 25°C, t, limited by Tjmax
Avalanche energy, single pulse Ens 689 mJ
Gate-Source voltage Vs +£20 \Y
Power dissipation
Piot 200 W
Tc = 25°C
Operating junction and storage temperature Ti ) Tsg -55...+150 C
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First Semiconductor

FIR140NO98PG/RG

Thermal Resistance

Parameter Symbol Value Unit
Thermal resistance, junction — case. Max Rinic 0.62

CT/W
Thermal resistance, junction — ambient. Max Rinia 62.0

Electrical Characteristic, at Tj = 25 °C, unless otherwise specified

. Value .
Parameter Symbol Test Condition - Unit
min. | typ. | max.
Static Characteristic
Drain-source breakdown
Verposs | Ves=0V, Ip=250uA o8
voltage
VDS=VG5,ID=250UA \Y
Gate threshold voltage Ves(th) T;=25°C 2.5 4.0
VIS=80V,VGS=OV
Zero gate voltage drain current Ipss T;=25°C - 0.05 1 HA
Ta=125°C - - 5
Gate-source leakage current Igss Ves=20V,Vps=0V - 1 100 nA
. VGS=10V, ID=50A,
Drain-source on-state
. RDS(on) TJ-=25°C - 5.2 - mQ
resistance
T;=125°C - - -
Transconductance Jts Vps=5V,Ip=50A - 84.2 - S
Dynamic Characteristic
Input Capacitance Ciss - 3900 -
. VGS=0V, VD5=40V,
Output Capacitance & ol f=1MHz - 1100 - pF
Reverse Transfer Capacitance Crss - 35 -
Gate Total Charge Qg - 75.0 -
VGS=1OV, VDS=4OV,
Gate-Source charge Qgs - 15.0 - nC
- Ip=50A, f=1MHz
Gate-Drain charge Qgd - 13.0 -
Turn-on delay time tacon) - 20.1 -
Rise time t T;=25°C, Vgs=10V, - 38.9 -
ns
Turn-off delay time td(off) VDS=40V, R|_=SQ - 45.1 -
Fall time te - 22.8 -
Vgs=0V, Vps=0V,
Gate resistance Rg e bs - 3.3 - Q
f=1MHz
Body Diode Characteristic
Body Diode Forward Voltage Vsp Ves=0V,Isp=50A - 0.95 1.4 \Y
Body Diode Reverse Recovery Ir=20A,
] ter 60 ns
Time dl/dt=500A/us
Body Diode Reverse Recovery Ir=20A,
QI’I’ 52 nC
Charge dl/dt=50A/us
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Typical Performance Characteristics

Figure 1. Typ. Output Characteristics (Tj=25C) Figure 2. Transfer Characteristics
(Junction Temperature)
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Figure 7. Gate-Charge Characteristics
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Figure 8. Capacitance Characteristics
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Figure 9: Normalized Maximum Transient Thermal Impedance (Rijc)

Thermal Response [Z8IC]
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Figure 10: Normalized Maximum Transient Thermal Impedance (Rha)

Thermal Response [Z8JA]
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Test Circuit & Waveform
Gate Charge Test Circuit & Waveform
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Resistive Switching Test Circuit & Waveforms
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Diode Recovery Test Circuit & Waveforms
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TO-263 Package Outline
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DIM MILLIMETERS
A 9.8+0.2
a T.440.2
B 1.5+40.2
bl 1.3+0.05
b2 2,440, 2
H 15.54+0.3
h 1.544+0.2
hl 10. 54+0.2
h2 9.2+0.1
h3 1.24+0.2
h4 2.74+0.2
L 2.1+0.2
1 1.3+0.1
11 0.8120.1
12 1.3+0.1
13 0.5+0.1
N 2,45
STMBOL - MM
MM NON | MAZ
A 4.40 457 4.70
Al 127 1.30 1.23
A2 2.35 240 250
b Q77 - Q.90
b2 1.23 - 136
C 048 050 0.52
D 1540 1560 | 1580
D1 Q.00 Q10 Q.20
DEP Q.05 0.1 0.20
E 970 2089 10.10
E - ETD -
E Q.80 10,00 | 1020
fpi 1.40 1.50 1.60
e 2 34B5C
el S.0BBSC
Hl 640 G.50 660
L 12.75 - 1217
Ll - - 3585
L2 2 50FEF.
ip 157 3.60 163
Q 2.73 2.80 287
11 5° (A g
2 1° 1 57
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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!

Revision History

Date REV Description Page
2018.01.01 1.0 Initial release
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