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ON Semiconductor®

FDP8030L/FDB8030L
N-Channel Logic Level PowerTrench® MOSFET

General Description Features

This N-Channel Logic level MOSFET has been « 80A 30V. Roscon = 0.0035 Q @ Vs = 10 V
designed specifically to improve the overall efficiency of ' R ~0.0045 0 @ Voe = 45V
DC/DC converters using either synchronous or ps(on) = U. @ Ves = 4.

conventional switching PWM controllers. . . "
 Critical DC electrical parameters specified at

These MOSFETS feature faster switching and lower elevated temperature
gate charge than other MOSFETS with comparable

Rosen specifications. + Rugged internal source-drain diode can eliminate the

The result is a MOSFET that is easy and safer to drive need for an external Zener diode transient
(even at very high frequencies), and DC/DC power suppressor
supply designs with higher overall efficiency.

» High performance trench technology for extremely
low Ros(on)

e 175°C maximum junction temperature rating
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Symbol Parameter Ratings Units
Vpss Drain-Source Voltage 30 \%
Vess Gate-Source Voltage +20 \
Ip Drain Current — Continuous (Note 1) 80 A

— Pulsed (Note 1) 300
Po Total Power Dissipation @ Tc = 25°C 187 wW
Derate above 25°C 1.25 weC
Ts, Tste Operating and Storage Junction Temperature Range -65 to +175 °C
To Maximum lead temperature for soldering purposes, 275 °C
1/8” from case for 5 seconds
Thermal Characteristics
Rosc Thermal Resistance, Junction-to-Case 0.8 °C/W
Rosa Thermal Resistance, Junction-to-Ambient 62.5 °C/W
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Electrical Characteristics

T, =25°C unless otherwise noted

Symbol Parameter Test Conditions Min | Typ | Max | Units

Drain-Source Avalanche Ratings ote 1)

Woss Single Pulse Drain-Source Vpp =20V, Ib=80A 1500 mJ
Avalanche Energy

lar Maximum Drain-Source Avalanche 80 A
Current

Off Characteristics

BVpss Drain—Source Breakdown Voltage Ves =0V, Ip =250 pA 30 \Y

%TE)SS CB::)eeafI;gic‘)avr\]/? Voltage Temperature Ip = 250 pA, Referenced to 25°C 23 mV/°C

Ipss Zero Gate Voltage Drain Current Vps =24V, Ves=0V 10 A

lessk Gate—Body Leakage, Forward Vgs =20V, Vps =0V 100 nA

lessr Gate—Body Leakage, Reverse Vgs=—-20V Vps=0V -100 nA

On Characteristics  (note2)

Vasith) Gate Threshold Voltage Vps = Vas, Ip = 250 PA 1 1.5 2 Vv

AVes(h) Gate Threshold Voltage Ip = 250 pA, Referenced to 25°C 5 mV/eC

AT, Temperature Coefficient

Ros(on) Static Drain—Source Ves =10V, Ib=80A 31 3.5 mQ

On-Resistance T;=125°C 4.0 5.6
Ves=4.5V, Ib=70A 3.6 45

Inon) On-State Drain Current Ves =10V, Vps =10V 60 A

OFs Forward Transconductance Vps =10V, Ib=80A 170 S

Dynamic Characteristics

Ciss Input Capacitance Vps = 15V, Vas=0V, 10500 pF

Coss Output Capacitance f=1.0 MHz 2700 pF

Crss Reverse Transfer Capacitance 1650 pF

Switching Characteristics (note2)

to(on) Turn—-On Delay Time Voo =15V, Ib =50 A, 20 35 ns

t Turn-On Rise Time Ves=45V,  Reen=10Q 185 | 225 | ns

to Tum—Off Delay Time Res=100 160 | 200 [ ns

t Turn-Off Fall Time 200 240 ns

Qg Total Gate Charge Vps =15V, 120 170 nC

Qqs Gate-Source Charge lb=80A Ves =5V 27 nC

Qg Gate—Drain Charge 48 nC

Drain—Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain—Source Diode Forward Current (Note 1) 80 A

Ism Maximum Pulsed Drain-Source Diode Forward Current (Note 1) 300 A

Vsp Drain—Source Diode Forward Voltage | Ves=0V, Is=80A (Note1) 1 1.3 \VJ

Notes:

1. Pulse Test: Pu

Ise Width < 300ps, Duty Cycle < 2.0%
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Typical Characteristics
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Figure 1. On-Region Characteristics.
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Figure 3. On-Resistance Variation with
Temperature.

60 ‘
Vps = 10V / /
50
=
g /
g Ty =125°C
03 fosecl
z 55°C
= |
& 20
: / /
10 /
0 /

1 2 3 4
Vs, GATE TO SOURCE VOLTAGE (V)

Figure 5. Transfer Characteristics.
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Figure 2. On-Resistance Variation with
Drain Current and Gate Voltage.
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Figure 4. On-Resistance Variation with
Gate-to-Source Voltage.

60 ¢ - - - " ———— ]
[ T T T Il — I 1
—_ [ I I I T A I |
S ow %
e
g T=125C 7 f
A=
E 1 /
3 7 —7
7/ LA 7
z 25°C
§ 0.1 /
f i -55°C
[a] 7 7
% / 7 /] |
@ 00t %
[ T 7 T r A —F T T T 1
é I —7 I A— T T T ]
0.001
o ‘ £ = 7 : —Ves=0V
[ /1 W4 y I I |
o001 /U /T T
0 0.2 0.4 0.6 0.8 1 1.2 14

Vgp . BODY DIODE FORWARD VOLTAGE (V)

Figure 6. Body Diode Forward Voltage Variation
with Source Current and Temperature.

.onsemi.com
3

10€0849Ad4/710€084A4



Typical Characteristics
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Figure 7. Gate Charge Characteristics. Figure 8. Capacitance Characteristics.
600 5000 T T
INiallE ML 4000 SINGLE PULSE ||
< RSN RR *. Reic = 0.8°C/W
£ 100 > T = 25°C
z - s c
g = e T Z 3000
3 _=°T THISAREAIS S @
b
z LIMITED BY g0 . 2 2000 \
& 10 = SINGLE PULSE 3 . N
4 [ T3=MAXRATED NU
[ ™N
- — 08 — 1000
[ Rec=08CW  — cyrve BENT TO T~
Tc=25°C MEASURED DATA Rpp
1 1 Lollll
0
10.1 1 10 0.1 0.3 1 3 10 30 100 300 1,000
Vps, DRAIN-SOURCE VOLTAGE (V) SINGLE PULSE TIME (mSEC)
Figure 9. Maximum Safe Operating Area. Figure 10. Single Pulse Maximum
Power Dissipation.
1= =
8 T
<Z( 05 =——D :i 0.5 } }
w
2 b 03 I — __,/ Resc =r(®) * Regc [
5 g 0.2 — 0»2‘ = Rec =08°C/W ml
W . — 1 L —F - il
= — PRY &
N W o005/ L[
;(J f U ——— -ty ! |
S k 0.03 —=002 T -, |
x g 0.02 0.01=—1] al * H
% a2 o - = Ty-Te =P *Rgic®
= <Z( Single Puls Duty Cycle, D =t1/t,
T @ t -
" i H
0.005
0.01 0.05 0.1 05 1 5 10 50 100 500 1000
t; ,TIME (ms)

Figure 11. Transient Thermal Response Curve.

Thermal characterization performed using the conditions described in Note 1c.
Transient thermal response will change depending on the circuit board design.
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