SMD Type MOSFET

N-Channel MOSFET
IRF3808S (KRF3808S)

B Features TO-263 Unit: mm
® Vpss =75V 2 o (45T
S 1.279¢
@ RoDs(ON) = 0.007Q 2 ‘ - h
L/— |
® IpD=106A® ——
@® Advanced Process Technology EIN | | B
@ Ultra Low On-Resistance B ] Otmaxi, | &
. . o O] l]' -
@® Dynamic dv/dt Rating ﬁ 1 i H‘O'Sn‘)"‘l 3
® 175°C Operating Temperature e i ;. 254 0
P 2549 £ gkr y
| 50891 0.4:2 1 Gate
@ Fast Switching . o
@ Repetitive Avalanche Allowed up to Tjmax 3 Source
D
G
S
B Absolute Maximum Ratings Ta = 25°C
Parameter Symbol Rating Unit
Drain-Source Voltage Vs 75 y
Gate-Source Voltage Vas +20
Tc=25C 106 ®
Continuous Drain Current, Vés @ 10V Ip
Tc=100C 75® A
Pulsed Drain Current © Ipm 550
Power Dissipation Tc=25C Pbp 200 w
Single Pulse Avalanche Energy @ EAs 430 mJ
Avalanche Current O IAR 82 A
Repetitive Avalanche Energy @ EAR See Fig.12a, 12b, 15, 16 mJ
Peak Diode Recovery dv/dt ® dv/dt 5.5 Vins
Thermal Resistance Junction-to-Case RthJc 0.75
Thermal Resistance.Junction- to-Ambient R 40 cw
(PCB Mounted, Steady State) ** thJA
Junction Temperature Ty 175
C
Storage Temperature Range Tstg -55t0 175
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SMD Type MOSFET

N-Channel MOSFET
IRF3808S (KRF3808S)

B Electrical Characteristics @ Ts= 25°C(unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Drain-Source Breakdown Voltage VDss Ip=250 pA,Ves=0V 75 \Y
Vbs=75V,Ves=0V 20
Zero Gate Voltage Drain Current Ipss MA
Vpbs=60V,Ves=0V, Ty=150 C 250
Gate-Body Leakage Current lgss Vbs=0V, VGs=+20V +200| nA
Gate Threshold Voltage VGs(th) Vps=10V, Ip=250 pA 2.0 4.0 \Y
Static Drain-Source On-Resistance Rbs(on) Ves=10V,Ip=82 A 7.0 mQ
Forward Transconductance gFs Vbs=25V,Ib=82A 100 S
Total Gate Charge Qg Ib=82A 150 | 220
Gate Source Charge Qgs Vbs =60V 31 47 nC
Gate Drain Charge Qgd Ves=10V® 50 76
Turn-On DelayTime td(on) 16
Vbbb =38V
Turn-On Rise Time tr Ib=82A 140
A ns
Turn-Off DelayTime td(off) Re=25Q 68
Ves=10V @
Turn-Off Fall Time tf 120
D
Internal Drain Inductance Lb Between lead, 45
6mm (0.25in.) >
A nH
from package
Internal Source Inductance Ls and center of die contact : 7.5
Input Capacitance Ciss Vs =0V 5310
Output Capacitance Coss Vbs=25V 890
f=1.0 MHz. See Fig. 5
Reverse Transfer Capacitance Crss z.oee g 130 .
p
Output Capacitance Coss Ves=0V,Vbs=1.0V,f=1.0 MHz 6010
Output Capacitance Coss Ves=0V,Vbs=60V,f=1.0MHz 570
Effective Output Capacitance © Coss eff. Ves =0V, Vbs = 0V to 60V 1140
Body Diode Reverse Recovery Time trr Ty=25C,IF=82A 140 ns
Body Diode Reverse Recovery Charge Qr di/dt= 100 A/uys @ 510 | nC
Maximum Body-Diode Continuous Current Is MOSFET symbol ° 106
showing the A
integral reverse G
Body-Diode Pulsed Source Current © Ism p-n junction diode. R 550
Diode Forward Voltage VsD TJ=25C, Is=82A,Ves=0V @ 1.3 \%
Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Ls+LD)
Notes:

(D Repetitive rating; pulse width limited by max. junction temperature. (See fig. 11).

@ Starting Ty = 25°C, L = 0.130mH, Rc = 25Q , las = 82A. (See Figure 12).

®) Isb < 82A, di/dt < 310A/us, VDD < V(BR)DSS,TJ < 175°C

@ Pulse width < 400us; duty cycle < 2%.

® Coss eff. is a fixed capacitance that gives the same charging time as Coss while VDs is rising from 0 to 80% VDss .

® Calculated continuous current based on maximum allowable junction temperature. Package limitation current is 75A.
@ Limited by TJmax , see Fig.12a, 12b, 15, 16 for typical repetitive avalanche performance.

** When mounted on 1" square PCB ( FR-4 or G-10 Material ).
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SMD Type MOSFET

N-Channel MOSFET
IRF3808S (KRF3808S)

B Typical Characterisitics
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Fig 1. Typical Output Characteristics
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Fig 2. Typical Output Characteristics
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Fig 3. Typical Transfer Characteristics
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SMD Type

MOSFET

N-Channel MOSFET
IRF3808S (KRF3808S)

100000
Vgs =0V, f=1MHZ
Ciss =Qs* Cgar s SHORTED
Crss = Qd
Coss = Cds* Cgd
'\L%’IOOOO
@ -
3 — Ciss
c o~
) B
§ \\ N
© \ \\\
© 1000 ~g Coss,
Crss
~
100
1 10 100

Vpg Drain-to-Source Voltage (V)

Fig 5. Typical Capacitance Vs.
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Fig 7. Typical Source-Drain Diode
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SMD Type MOSFET

N-Channel MOSFET
IRF3808S (KRF3808S)
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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SMD Type

MOSFET

N-Channel MOSFET
IRF3808S (KRF3808S)

Fig 12a. Unclamped Inductive Test Circuit
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Fig 13b. Gate Charge Test Circuit
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SMD Type MOSFET

Avalanche Current (A)

EAR » Avalanche Energy (mJ)

N-Channel MOSFET
IRF3808S (KRF3808S)
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—Duty Cycle = Single Pulse Allowed avalanche Current vs
| avalanche pulsewidth, tav
100 \g assuming  Tj = 25°C due to
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Fig 15. Typical Avalanche Current Vs.Pulsewidth
500 Notes on Repetitive Avalanche Curves , Figures 15, 16:
TOP Single Pulse 1. Avalanche failures assumption:
BOTTOM 10% Duty Cycle Purely a thermal phenomenon and failure occurs at a
400 Ip = 140A temperature far in excess of Timax. This is validated for
every part type.
2. Safe operation in Avalanche is allowed as long asTjyay is
not exceeded.
300 3. Equation below based on circuit and waveforms shown in
Figures 12a, 12b.
Q 4. Pp (ave) = Average power dissipation per single
200 N avalanche pulse.
\ 5. BV = Rated breakdown voltage (1.3 factor accounts for
‘\ voltage increase during avalanche).
100 6. I,y = Allowable avalanche current.
N 7. T =Allowable rise in junction temperature, not to exceed
Timax (@ssumed as 25°C in Figure 15, 16).
0 \> tav = Average time in avalanche.
D = Duty cycle in avalanche = t,, f
25 50 75 100 125 150 175

Zinuc(D, tay) = Transient thermal resistance, see figure 11)

Starting T j, Junction Temperature (°C)

Fig 16. Maximum Avalanche Energy

Vs. Temperature

PD (ave) =1/2 ( 1-3'BV'|av) = T Z‘thJC
ly=2 T/ [1.3-BV-Zy]
Eas (aR) = Pp (ave)tav
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SMD Type

MOSFET

N-Channel MOSFET
IRF3808S (KRF3808S)

Peak Diode Recovery dv/dt Test Circuit

—+ Circuit Layout Considerations
— Low Stray Inductance
A o) Ground Plane
Low Leakage Inductance
Current Transformer
%.
"
@ |
@
| I
s AN
—3
A
dv/dt controlled by Rg 1*
Isp controlled by Duty Factor "D" T_ Vop

D.U.T. - Device Under Test

Vs
* Reverse Polarity of D.U.T for P-Channel
@ Driver Gate Drive PW
Period =0
e P W—— Period
t
[Ves=10v] ***
(C '
))
@ |D.U.T. Igp Waveform "
D)
Reverse
Recovery | Body Diode Forward
Current | ™ Current /
t
®|D.UT Vps Waveform
Diode Recovery \ —
/ dv/dt [\*/ |
DD
A
Re-Applied | — (
Voltage Body Diode ’’ Forward Drop
@ |inductor Curent
—
Ripple 5% ['sp]
)

*** Vg = 5.0V for Logic Level and 3V Drive Devices

Fig 17. For N-channel power MOSFETs
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