130A, 40V
N-CHANNEL MOSFET

2904A

SEMICONDUCTORS

1. Features

Ros(on=2.0mQ(typ.)@Ves=10V (DFN5*6)
Roson=2.5mQ(typ.)@Ves=10V (TO-252,TO-263,T0-220)
Very Low On-resistance Rps(on)

Low Crss

Fast switching

100% avalanche tested

Improved dv/dt capability

2. Applications

PWM Application
Load Switch

Power Management

2
1
TO-252 TO-263 TO-220
Drain
7 Pin
* TO-252,TO-263, Function
Ej DFNS"6 T0-220
Gate 2 -
O 9,6,7,8 Drain
Source 1,2,3 Source

Rev 1.3 Nov. 2024



130A, 40V

N-CHANNEL MOSFET

2904A

SEMICONDUCTORS

4. Ordering Information

Part Number Package Brand
KNY2904A DFN5*6 KIA
KND2904A TO-252 KIA
KNB2904A TO-263 KIA
KNP2904A TO-220 KIA
5. Absolute maximum ratings
Tc=25°C unless otherwise noted
Rating
Parameter Symbol . TO-263 | Units
DFN5*6 | TO-252 T0-220
Drain-source voltage " Vbss 40 Vv
Gate-to-Source Voltage Vess +20 \
_ _ Tc=25°C Ip 130 A
Continuous drain current 2-3)
Tc=100°C Ip 84 A
Pulsed Drain Current at Vgs=10V " lom 400 A
Single pulse avalanche energy 2 Eas 250 mJ
Power dissipation (Tc=25°C) Ppb 54 130 328 w
Maximum lead temperature for soldering o
" To 300 C
purposes,1/8" from case for 5 seconds
Operating junction and storage temperature range Ty, Tste -55 t0150 °C

Caution: Stresses greater than those listed in the “Absolute Maximum Ratings” may cause permanent

damage to the device.

6. Thermal characteristics

Rating )
Parameter Symbol Unit
DFN5*6 TO-252 | TO-263/TO-220
Thermal resistance junction-case Reasc 2.3 0.96 0.38 °C/W
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7. Electrical characteristics

(Tc=25°C unless otherwise noted)

Parameter Symbol Test Conditions Min | Typ | Max | Units
Drain-source breakdown voltage BVbss Ves=0V,Ip=250uA 40 - - V
Drain-source leakage current Ipss Vps=40V, Vgs=0V - - 1 uA
Gate-source forward leakage lcss Ves=+20V, Vps=0V - - +100 nA
Gate threshold voltage Vas(TH) Vps=Vas,Ip=250uA 1.0 1.5 23 \Y

Vas=10V, DFN5*6 - 2.0 2.7 mQ
_ _ Ib=20A | Others - | 25 | 32| mQ
Drain-source on-resistance Rbs(on)
Ves=4.5V, | DFN5*6 - 26 3.5 mQ
Ib=15A | Others - | 31 | 42 | mQ
Gate Series Resistance Rg f=1MHz - 1.3 - Q
Input capacitance Ciss - 6260 - pF
Reverse transfer capacitance Coss VDS:fLi\KhVH(;S:OV - 580 - pF
Output capacitance Crss - 570 - pF
Turn-on delay time td(on) - 18 - ns
Rise time t; Ves=10V, Vps=20V, - 20 - ns
. R.=3Q, Ib=10A
Turn-off delay time tacorn T,=25°C 3 - 50 - ns
Fall time tr - 16 - ns
Total gate charge Qq - 135 - nC
Vps=15V, Ib=20A
Gate-source charge Qgs Vas=10V 3 - 30 - nC
Gate-drain charge Qgd - 19 - nC
Maximum Continuous Drain-Source | o ) ) 130 A
Diode Forward Current S
Maximum Pulsed Drain-Source | o ) ) 400 A
Diode Forward Current M
Drain to Source Diode Forward Vv Isp=20A,Vss=0V, ) ) 12 Vv
Voltage Sb T,=25°C '
Note:

1). Repetitive Rating: Pulse Width Limited by Maximum Junction Temperature

2). EAS condition: T;=25°C, Vpp=20V, Ve=10V, Rc=25Q, L=0.5mH.
3). Pulse Test: Pulse Width<300us, Duty Cycle<0.5%
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8. Typical operating characteristics

Ip - Drain Current (A)

Rdson On-Resistance(mQ)

Capacitance [pF]

10000

1000 [
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VGS=10V
6.0V
492 4.5V

25V

T.=25%¢
impulse=250us
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Vds Drain-Source Voltage (V)

Figure 1. On-Region Characteristics

Note: T,=25°

V=45V
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Figure 3. On-Resistance Variation vs
Drain Current and Gate Voltage
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Figure 5. Capacitance Characteristics

Ip - Drain Current (A)

I Forward Current (A)

Vgs Gate-Source Voltage (V)
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Vgs Gate-Source Voltage (V)
Figure 2. Transfer Characteristics
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Figure 4. Body Diode Forward Voltage
Variation with Source Current
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Figure 6. Gate Charge Characteristics
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Figure 11. Transient Thermal Response Curve
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Figure 13. Transient Thermal Response Curve
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9. Test Circuits and Waveforms

Gate Charge Test Circuit & Waveform

Current Regulator — -
— Gs
|\ Same Type
—
12V= =20 — P
T | ] 3ooE 10V
== Vs
Vas — Qe >
/T
1%
— — DUT
4
3mA >
T Ry R,
O AAvAY, AAYAY
) . Charge
Current Sampling (I) Current Sampling (Ip)
Resistor Resistor

Resistive Switching Test Circuit & Waveforms

Ry
Vou AA—O Veu
Vi — Vop
/ (0.5 rated Vpg)
Re | :j e
- DUT
1\"'iu
10V J%D
Unclamped Inductive Switching Test Circuit & Waveforms
L )
Vs 415 Ess= Y Ly Ing?
Vary t, to obtain Q:m I
required peak I, | © BVpss |-

F Lag | =
Rg '1 A —c =v»
Ip (t) s I'._
~| DuT
v ([ Voo )
HJ/\* L
t'D

Vs (1)

|-<7 t, —b—l Time
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Peak Diode Recovery dv/dt Test Circuit & Waveforms

DUT 1 <+

iy e
S &33
L
215
Driver

T Re |‘ A | Same Type i
O % \| as DUT = Vo

Vs » dv/dt confrolled by Rc
* Isp controlled by pulse period
O
Ve _ _GatePulse width_ f
( Driver) Gate Pulse Period 10V
'

I;, . Body Diode Forward Current

( DIIjT ) / \ di/dt
N

Body Diode Reverse Current

Body Diode Recovery dv/dt

Ve Vop

. '
T

Body Diode
Forward Voltage Drop
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