SM3416

N-Channel Enhancement-Mode MOSFET (20V,6.5A)

PRODUCT SUMMARY

V/Dss Ip Rbs(on) (m-ohm) Max
22 @ Vgs = 4.5V, Ip=6.5A
20V 6.5A | 26 @ Vgs = 2.5V, [p=5.5A
34 @ Vgs = 1.8V, 1p=5.0A

& Features

The SM3416 uses advanced trench technology to provide excellent Rps(on), low gate charge
and operation with gate voltages as low as 1.8V. This device is suitable for use as a load switch or in
PWM applications. It is ESD(2000V HBM) protected.

3 SM3416 Pin Assignment & Symbol QD
l_
. —
’ 3-Lead Plastic SOT-23-3L G —
1 Pinl: Gate 2:Source 3:Drain

4 Ordering Information

‘ Ordering Number Package Pin Assignment Packin
‘ Lead Free Halogen Free . .
SM3416LRL SM3416LRG SOT-23-3L G S D Tape Reel
SM3416—L_|1—(_5 (1)L: SOT-23-3L

(1)Package Type —T | (2) R: Tape Reel

(2)Packing Type (3) G: Halogen Free; L: Lead Free
(3)Lead Free
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SM3416

€ Absolute Maximum Ratings (Ta=25°C, unless otherwise noted)

Parameter Ratings

Vbs Drain-Source Voltage 20 \%

Vs Gate-Source Voltage +8 \%
TA=25°C 6.5

Ip Continuous Drain Current A
TA=75°C 5.2

Iom Drain Current (Pulsed) @ 30 A
TA=25°C 1.4

Pp Power Dissipation w
TA=75°C 0.9

Is Maximum Body-Diode Continuous Current 1 A

T, Tstg Operating Junction and Storage Temperature Rangeb -55 to +150 °C

Note: a. Repetitive Rating: Pulse width limited by the maximum junction temperature
b.1-in?20z Cu PCB board

@ Electrical Characteristics (1,=25°C, unless otherwise noted)

Characteristic Test Conditions in. . Max.

o Off Characteristics

BVpss Drain-Source Breakdown Voltage Vgs=0V, Ip=250uA 20 - - Y
Ipss Zero Gate Voltage Drain Current Vps=20V, Vgs=0V - - 1 uA
lgss Gate-Body Leakage Current Vs=18V, Vps=0V - - +10 uA
e On Characteristics*
Vasith) Gate Threshold Voltage Vps=Vas, 1p0=250uA 0.4 1 Y
Vgs=4.5V, Ip=6.5A - 22
RDS(on) Drain-Source On-State Resistance Vgs=2.5V, 1p=5.5A - 26 ma
Ves=1.8V, Ip=5.0A 34
8rs Forward Transconductance Vps=5V, 1p=6.5A - 50 - S
Vsp Diode Forward Voltage Is=1A,Vgs=0V 0.7 Y
Is Maximum Body-Diode Continuous Current - - 1 A
e Dynamic Characteristics d
Ciss Input Capacitance Vps=10 Vgs=0V, f=1MHz - 1160 -
Coss Output Capacitance - 104 - pF
Crss Reverse Transfer Capacitance - 29 -
e Switching Characteristics®
Q, Total Gate Charge Vps=10V, 1p=6.5, Vgs=4.5V - 10 -
Qg6 Gate-Source Charge - 1.4 - nC
Qgq Gate-Drain Charge - 2.7 -
td(on) Turn-on Delay Time - 6.2 -
t, Turn-on Rise Time Vpp = 10V, R, =1.5Q - 12.7 -
td(ofr) Turn-off Delay Time Ip=1A, Vgen =5V - 51.7 - ns
t Turn-off Fall Time Re=3Q - 16 -
® Drain-Source Diode Characteristics
Vsp Drain-Source Diode Forward Voltage | Vgs=0V, Is=1A | - | 0.7 | 1.2 | Y

c.Pulse Test : Pulse Width < 300us, Duty Cycle < 2%.
d.Guaranteed by design, not subject to production testing.
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SM3416

€ Characteristics Curve (Ta=25C,unless otherwise note)

30 25 T
’ M At Vps=5V
25 S 18
: 20
., 3.1\
20 45V
// 15
< <
:;; 15 — <
Vas=15V 10 [———125" C
10 //
5 25° C
5 J
0 0
0 1 2 3 4 5 0 05 1 15 2 25
Vg (Volts) . Vgs(Volts) o
Fig 1: On-Region Characteristics (Note E) Figure 2: Transfer Characteristics (Note E)
30 1.6 T
Vag=2.5V |
3 =550 |~
c
25 214
. Vas=1.8V 0
[+ & Vias=1.8V ™
E & 1,=5A
s 20 o 12
Q
2 V=25V = T / \
o | S
Ves=4.5V
15 ' — 1 o5 —
Ves=4.5V E I=6.5A
=z
10 08
0 2 6 10 0 25 50 75 100 125 150 175
b (A)
Figure 3: On-Resistance vs. Drain Current and Gate . . Temperature () .
Voltage (Note E) Figure 4: On-Resistance vs. Junction Temperature
(Note E)
60 1.0E+01 / —
15=6.5A / /
1.0E+00
50 /f
| 1.0E-01
EE:‘ 40 — /
<
= - 1.0E-02 |—125" C
] 125° C -
2 30 N :
x 1.0E-03 / / 257 C
20 = 1 0E-04 /
25° C / /
10 1.0E-05
0 2 4 6 e} 0.0 02 04 06 08 1.0
Vgg (Volts) Vgp (Volts)
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SM3416

€ Characteristics Curve (Ta=25C,unless otherwise note)
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€ Characteristics Curve (Ta=25C,unless otherwise note)
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