30A, 40V
N-CHANNEL MOSFET

8104A

SEMICONDUCTORS

—

. Features

Roson=12mQ(typ.)@Vaes=10V
Very Low On-resistance Rps(on)
Low Crss

Fast switching

100% avalanche tested

Improved dv/dt capability

2. Applications

B PWM Application
B Power Management
B Load switch
3. Symbol
SOT-89
Crain
o]
Pin Function
Ej 1 Gate
Gate Drain
Source
Q
Source
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4. Ordering Information

Part Number Package Brand
KNS8104A SOT-89 KIA
5. Absolute maximum ratings
Tc=25°C unless otherwise noted
Parameter Symbol Rating Units
Drain-source voltage Vbss 40 \%
_ . Tc=25°C Ip 30 A
Continuous drain current
Tc=100°C Ip 19 A
Pulsed drain current -Pulsed lom 120 A
Gate-source voltage Vas +20 \%
Single pulse avalanche energy 2 Eas 25 mJ
Power dissipation (Tc=25°C) Ppb 48 w
Operating junction and storage temperature range Ty,Tsta -55 t0150 °C
Maximum Iea"d temperature for soldering T 300 oc
purposes,1/8" from case for 5 seconds

*Drain current limited by maximum junction temperature.
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6. 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 - - \%
Drain-source leakage current Ipss Vps=40V, Ves=0V - - 1 uA
Gate-source forward leakage less Ves=+20V, Vps=0V - - +100 nA
Gate threshold voltage Vas(TH) Vps= Vas,lp=250uA 1.0 15 2.5 \
Ves=10V,Ip=20A - 12 16 mQ
Drain-source on-resistance Rbs(on)
Ves=4.5V,Ip=10A - 16.5 24 mQ
Gate Resistance Re f=1MHz - 4 - Q
Input capacitance Ciss - 850 - pF
. Vps=20V,Ves=0V
Output capacitance Coss f=1MHz - 70 - pF
Reverse transfer capacitance Crss - 62 - pF
Turn-on delay time td(on) - 4 - ns
Rise time tr Ves=10V,Vbs=30V, - 8 - ns
Turn-off delay time ta(of) Re=4.7Q, I0=30A % - 30 - ns
Fall time te - 10 - ns
Total gate charge(10V) Qq - 18 - nC
Vps=20V, Ib=30A
Gate-source charge Qgs Vos=10V 3) - 2.5 - nC
Gate-drain charge Qg - 5 - nC
Maximum Continuous Drain-Source | . ) ) 30 A
Diode Forward Current S
Maximum Pulsed Drain-Source | o ) ) 120
Diode Forward Current M
Diode forward voltage Vsb Isp=20A,Ves=0V,Ty=25°C - - 1.2

Note:

1. Repetitive Rating: Pulse Width Limited by Maximum Junction Temperature
2. EAS condition: T,=25°C, Vpp=30V, Ve=10V, L=0.5mH, Rg=25Q

3. Pulse Test: Pulse Width<300us, Duty Cycle<0.5%
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7. Typical operating characteristics

30 30
< <
s 20 - 20
4] Q@
= b 25°C
=1 =]
o o
£ £
8 10 g 10
a a
£ T =25% £
impulse=250us
0 0
0 1 2 3 4 5 0 1 2 3 -
Vds Drain-Source Voltage (V) Vgs Gate-Source Voltage (V)
Figure 1. On-Region Characteristics Figure 2. Transfer Characteristics
30 30
c Note: T,=25°C - Ves= OV
£ <
] £
S 20 VoSV __——— 8 20
° 5
.g & 25°C
o 5
£ 104 Ves=10V s 10
o =]
c (18
2 -
o
(4
0 T T T 1 0
0 8 16 24 32 0 0.3 0.6 0.9 1.2 1.5
Ip - Drain Current (A) Vg ,Forward Voltage [V]
Figure 3. On-Resistance Variation vs Figure 4. Body Diode Forward Voltage
Drain Current and Gate Voltage Variation with Source Current
10000 ‘ , | 10
‘ | i S Note:
\ | | Cis Y Vps= 20V,
1000 Emmmemy T ) © 8| 1=30A
o g‘ \ | | =
= \ | | Coss S
e 100 Emerr= ] —— i > 6
g | I L Cu g
s \ | | 3
5 s ettt o B e B e 4
8 | | | ?
O 1 ciss=cyd+Cyd(Cds=shortedy —Noter - ® 2
Coss=Cds+Cagd : : Ves=0V, &
0.1 Crss=C gd | | f=1Mhz > 0
0 10 20 30 40 0 ) 10 15 20
Vps Drain-to-Source Voltage (V) Qg Gate Charge (nC)
Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
4/7 Rev 1.0 May. 2024



SEMICONDUCTORS

Vds Drain-Source Voltage (V)

| p - Drain Current (A)
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30A, 40V
N-CHANNEL MOSFET

8104A

Note:
o= 15A
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Figure 7. Vds Drain-Source Voltage
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8. Test Circuits and Waveforms

Gate Charge Test Circuit & Waveform

Current Regulator

T
/ _| '\ Same Type
t A/ apur
.
Pla—y —— B -
-1 20 LW frrmmmmmmmm s m e

S0KQ
l ’I 300nF

= Vps
V,GS —] [+ Qgs —»
A
hilky,
— + DUT
4
3mA >
T R, R,
O
M- M~ Charge
Current Sampling (I) Current Sampling (Ip)
Resistor Resistor

Resistive Switching Test Circuit & Waveforms

Ry
Vou NAN—0 Ve
B 200
Vi — Vop
/ (0.5 rated Vg )
Rg | t{_—| A |
" DUT

v, 0%/ : !
10V J_-L\ . ' . 1 | .
A‘/ td(ml)‘_ t td(osz:'
Ton toﬁ‘
Unclamped Inductive Switching Test Circuit & Waveforms
L )
Vs W Eas= "i' Ly Ins’
Vary t, to obtain E:m I
requirepd peak I, Lo ? BVpss Lo

P Lo | =
Rg 'l A —=C = Vm
Ip(t) .-
——1 put
wv ([ Voo :
kﬁf\qﬂk
t'D

Vs (D)

|;-— t, 4I>—| Time

6/7 Rev 1.0 May. 2024



30A, 40V

N-CHANNEL MOSFET 81 O4A

SEMICONDUCTORS

Peak Diode Recovery dv/dt Test Circuit & Waveforms
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