=) YAREN

‘\ TECHNOLOGY

YR1404
Power MOSFET

190 Amps 4 0 Volts
N-CHANNEL POWER MOSFET

B DESCRIPTION

The YR 1404 is three-terminal silicon device with current
conduction capability of about190A, fast switching speed. Low
on-state resistance, breakdown voltage rating of 40V, and max
threshold voltages of 4 volt.

It is mainly suitable electronic ballast, and low power switching
mode power appliances.

B FEATURES

* Ros(ony = 3.7mMQ@Ves = 10 V
* Ultra low gate charge ( typical 163 nC )
* Low reverse transfer Capacitance ( Crss = typical 780 pF )
* Fast switching capability
* 100% avalanche energy specified
* Improved dv/dt capability

B SYMBOL
2.Drain

1.Gate

3.Source

*Pb-free plating product number: YR1404
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YR1404

Absolute Maximum Ratings

Parameter Max. Units
Ib @ Tc =25°C |Continuous Drain Current, Vgs @ 10V (Silicon Limited) 190
Ip @ T¢ = 100°C [Continuous Drain Current, VGS @ 10V (Silicon Limited) 134 A
Ib @ Tc=25°C |Continuous Drain Current, Vgs @ 10V (Package Limited) 170
lom Pulsed Drain Current © 750
Pp @T; =25°C |Power Dissipation 220 W
Linear Derating Factor 1.47 W/°C
Vas Gate-to-Source Voltage +20 v
Eas Single Pulse Avalanche Energy (Thermally Limited) 1200 mJ
Ens (tested ) Single Pulse Avalanche Energy Tested Value 1400
AR Avalanche Current See Fig.12a, 12b, 15, 16 A
Ear Repetitive Avalanche Energy mJd
T, Operating Junction and -55 to+ 175
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds (1.6mm from case ) 300
Mounting Torgue, 6-32 or M3 screw 10 Ibfein (1.1N*m)
Thermal Resistance
Parameter Typ. Max. Units
Rasc Junction-to-Case -— 0.68 °C/W
Recs Case-to-Sink, Flat Greased Surface 0.50 —
Rosa Junction-to-Ambient — 62
Resa Junction-to-Ambient (PCB Mount) — 40
Static Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
V(BRr)Dss Drain-to-Source Breakdown Voltage 40 — | — V  |Vgs =0V, Ip =250uA
AV grypss/AT,  [Breakdown Voltage Temp. Coefficient | — [ 0.033| — | V/°C |Reference to 25°C, I = 1mA
Rbs(on) Static Drain-to-Source On-Resistance | — | 2.7 | 3.7 [ MQ [vgs =10V, Ip = 40A
Vasith) Gate Threshold Voltage 2.0 — | 40 V  |Vps = Vgs, Ip = 250uA
afs Forward Transconductance 170 | — [ — V  |Vps =50V, |p=75A
Ipss Drain-to-Source Leakage Current | — 1 MA |Vps =40V, Vgs = 0V
— | — | 100 Vps =40V, Vgs =0V, T; = 125°C
lass Gate-to-Source Forward Leakage — | — | 100 nA [Vgs =20V
Gate-to-Source Reverse Leakage — | — [ -100 Vgs =-20V
Dynamic Electrical @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
Qq Total Gate Charge — | 163 Ipb = 30A
Qgs Gate-to-Source Charge — | 3 | — | nC |Vps=30V
Qg Gate-to-Drain ("Miller") Charge — 64 — Vgs =10V
taon) Turn-On Delay —_— 26 _ Vpp = 30V
tr Rise Time — | 24 — Ib=2A
ta(otr) Turn-Off Delay - 91 — | ns |Rg=25Q
t; Fall Time — | 58 | — Vgs = 10V
Lo Internal Drain Inductance —_— 4.5  — Between lead,
nH |6mm (0.25in.)
Ls Internal Source Inductance — | 75 | — from package
and center of die contact
Ciss Input Capacitance — [e500 | — Vgs =0V
Coss Output Capacitance — | 916 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 780 | — | pF |f =1.0MHz
Coss Output Capacitance — | 5500 | — Vgs =0V, Vps=1.0V, f=1.0MHz
Coss Output Capacitance — | 830 | — Vgs =0V, Vps =32V, f=1.0MHz
Coss eff Effective Output Capacitance — | 650 | — Vas =0V, Vps =0V to 32V @
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YR1404

Diode Characteristics

Iy, Drain-to-Source Current (A)

Vgs, Gate-to-Source Voltage (V)

Fig 3. Typical Transfer Characteristics

Ip, Drain-to-Source Current (A)

Parameter Min. | Typ. [ Max. | Units Conditions
Is Continuous Source Current — | — | 190 MOSFET symbol D
(Body Diode) A |showing the +
Ism Pulsed Source Current — | — | 850 integral reverse &
(Body Diode) p-n junction diode. a
Vsp Diode Forward Voltage — | — ] 12 V  |Ty=25°C, Ig=40A, Vgs =0V
tr Reverse Recovery Time — | 42 60 ns |Ty=25°C, I[g=40A, Vpp = 20V
Qr Reverse Recovery Charge — 66 80 | nc |[di/dt=100A/us
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by LS+LD)
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Fig 4. Typical Forward Transconductance

Vs. Drain Current
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Igp, Reverse Drain Current (A)

C, Capacitance (pF)
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Fig 7. Typical Source-Drain Diode
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Notes:
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 12c. Maximum Avalanche Energy

Fig 12b. Unclamped Inductive Waveforms Vs. Drain Current
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Fig 13a. Basic Gate Charge Waveform
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Fig 13b. Gate Charge Test Circui Fig 14. Threshold Voltage Vs. Temperature
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EAR » Avalanche Energy (mJ)

YR1404
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Fig 15. Typical Avalanche Current Vs.Pulsewidth
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Fig 16. Maximum Avalanche Energy
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Notes on Repetitive Avalanche Curves , Figures 15, 16:

(For further info, see AN-1005 at www.irf.com)

1. Avalanche failures assumption:
Purely a thermal phenomenon and failure occurs at a
temperature far in excess of Tmax. This is validated for
every part type.

2. Safe operation in Avalanche is allowed as long asTjmayx iS
not exceeded.

3. Equation below based on circuit and waveforms shown in
Figures 12a, 12b.

4. Pp (ave) = Average power dissipation per single
avalanche pulse.

5. BV = Rated breakdown voltage (1.3 factor accounts for
voltage increase during avalanche).

6. |5y = Allowable avalanche current.

7. AT = Allowable rise in junction temperature, not to exceed
Timax (@ssumed as 25°C in Figure 15, 16).
t,v = Average time in avalanche.
D = Duty cycle in avalanche = t,, f
Zyc(D, t4y) = Transient thermal resistance, see figure 11)

Pp (ave) = 1/2 (1.3:BVlyy) = AT/ Zingc
loy = 2AT/ [1.3-BV-Zy]
Eas (aR) = Pp (ave)tav
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Fig 17. Peak Diode Recovery dv/dt Test Circuit for N-Channel
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