=) YAREN 9 NO3

‘ TECHNOLOGY Power MOSFET

9Amps, 30 Volts
N-CHANNEL POWER MOSFET %
1 TO-251

H DESCRIPTION

The YR 09NO3 is a low voltage MOSFET and is designed to
have better characteristics, such as fast switching time, low gate
charge, low on-state resistance and excellent avalanche 1
characteristics. This power MOSFET is usually used at automotive TO-252

applications in power supplies, high efficient DC to DC converters
and battery operated products.

B FEATURES

* Ros(on) = 28mO@Ves = 10 V *Pb-free plating product number: YRO9NO3
* Ultra low gate charge ( typical 7 nC)

* Low reverse transfer Capacitance ( Crss = typical 70 pF )
* Fast switching capability

* 100% avalanche energy specified

* Improved dv/dt capability

H SYMBOL
2.Drain
|<_
1.Gate —
(@]
3.Source

B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Maximum Units
Drain-Source Voltage Vps 30 \%
Gate-Source Voltage Vs +12 \%
Continuous Drain Ta=25C I 9.0
Current TA=70C 7.6 A
Pulsed Drain Current © lom 35
TA=25T b 1.6

Power Dissipation ®  [T,=70T b 11
Junction and Storage Temperature Range T3 Tste -55 to 150 T
Thermal Characteristics

Parameter Symbol Typ Max Units
Maximum Junction-to-Ambient®* [t <10s R 70 90 TIW
Maximum Junction-to-Ambient #°  |steady-State 8IA 100 125 TW
Maximum Junction-to-Lead Steady-State ReL 63 80 TIW
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| ELECTRICAL CHARACTERISTICS (Tc =25 , unless otherwise specified)

Symbol Parameter k‘,onditions | Min | Typ | Max | Units
STATIC PARAMETERS
BVpss Drain-Source Breakdown Voltage Ip=250pA, Vgs=0V 30 \%
) Vps=30V, V=0V 1
Ibss Zero Gate Voltage Drain Current HA
T,=55T 5
less Gate-Body leakage current Vps=0V, Vgs= #12V 100 nA
Vasiih) Gate Threshold Voltage Vps=Vgs Ip=250pA 0.65 1.05 1.45 Vv
Ipon) On state drain current Vgs=4.5V, Vps=H5V 30 A
V=10V, [p=5.8A 18 28
o . T,=125C 28 |30 | ™
Rosony Static Drain-Source On-Resistance
Vgs=4.5V, Ip=5A 19 33 mQ
Vgs=2.5V, Ip=4A 24 52 mQ
Ors Forward Transconductance Vps=5V, 1p=5.8A 33 S
Vsp Diode Forward Voltage Is=1A,Vgs=0V 0.7 1 \%
Is Maximum Body-Diode Continuous Current 2 A
DYNAMIC PARAMETERS
Ciss Input Capacitance 500 630 760 pF
Coss Output Capacitance Vgs=0V, Vps=15V, f=1MHz 50 75 100 pF
Crss Reverse Transfer Capacitance 30 50 70 pF
Ry Gate resistance Vgs=0V, Vps=0V, f=1MHz 1.5 3 45 Q
SWITCHING PARAMETERS
Qq Total Gate Charge 4.8 6 7 nC
Qgs Gate Source Charge Vgs=4.5V, Vps=15V, [p=5.8A 1 1.3 1.6 nC
Qg Gate Drain Charge 1 1.8 2.5 nC
to(on) Turn-On DelayTime 3 ns
t Turn-On Rise Time Ves=10V, Vps=15V, R, =2.6Q, 25 ns
toof Turn-Off DelayTime Reen=3Q 25 ns
t Turn-Off Fall Time 4 ns
t Body Diode Reverse Recovery Time  |lr=5.8A, dI/dt=100A/us 7 8.5 10 ns
Qn Body Diode Reverse Recovery Charge |lr=5.8A, dI/dt=100A/us 2 2.6 3.1 nC

A. The value of Rg;, is measured with the device mounted on 1in? FR-4 board with 20z. Copper, in a still air environment with T, =25° C. The
value in any given application depends on the user's specific board design.

B. The power dissipation Py, is based on T;yax=150° C, using < 10s junction-to-ambient thermal resistance.

C. Repetitive rating, pulse width limited by junction temperature T,yax=150° C. Ratings are based on low frequency and duty cycles to keep
initialT,=25° C.

D. The Rg;4 is the sum of the thermal impedence from junction to lead Rg; and lead to ambient.

E. The static characteristics in Figures 1 to 6 are obtained using <300us pulses, duty cycle 0.5% max.

F. These curves are based on the junction-to-ambient thermal impedence which is measured with the device mounted on 1in? FR-4 board with
20z. Copper, assuming a maximum junction temperature of T;ax=150" C. The SOA curve provides a single pulse rating.
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS

5 T 1000
Vps=15V
1,=5.8A
4 800
ciss
’L'L‘ ———
7 3 < 600
o o
=3 S
3 S
> 2 g 400
8 COSS
1 200 \
Crss s —
0 0
0 4 6 8 0 5 10, 5 20 25 30
Q, (nd) Vos (Viis)
Figure 7: Gate-Charge Characteristics Figure 8: Capacitance Characteristics
100.0 1000 FTTTTACTTITTT T LR |
\ Tp=25° C
10.0
100 [ H i H i i H
@ g \
g g
g z N
- i 10ms & 10 H -+ -H -+ -+ -H
N\
o LI VOO (] L0 VIOl )
0.00001 0.001 0.1 10 1000

Vps (Volts)

Figure 9: Maximum Forward Biased Safe

Operating Area (Note F)

10

Fo-r,m
™ T3 TatPom-Zasa-Rosa

1 ERga=125° C/W

100

In descending order
D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse

Pulse Width (s)
Figure 10: Single Pulse Power Rating Junction-to-
Ambient (Note F)

0.1

Zg;a Normalized Transient
Thermal Resistance

0.001

Ton

Pra—

INERLIN

|

L1111 L1 1]

0.00001 0.0001

Figure 11: Normalized Maximum Transient Thermal Imp

0.001

0.01 0.1 1
Pulse Width (s)

10

edance (Note F)

100 1000

Wuxi Yaren Technogy Co.,Ltd.

www.chinayaren.com



(9 YAREN 0 NO3

Gate Charge Test Circuit & Waveform
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