i ' RST RST3406N
' TEK N-Channel Enhancement Mode Power MOSFET

D
Description
The RST3406N uses advanced trench technology to provide D—(
excellent Rps(on), low gate charge and operation with gate ©

S

voltages as low as 2.5V. This device is suitable for use as a

Battery protection or in other Switching application. o
Schematic diagram

D D S
General Features 6 5 4

® Vps =30V,Ip =6A H |_| |_|

RDS(ON) <50mQ @ Ves=2.5V
_ 3406N
RDS(ON) <32mQ @ Ves=4.5V m}{x

Roson) < 28mQ @ Ves=10V L]
U U
1 2 3
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Marking and pin assignment

® High power and current handing capability
® Lead free product is acquired

@ Surface mount package

® PWM applications
® Load switch

® Power management

SOT23-6L top view

Package Marking and Ordering Information

Device Marking Device Device Package Reel Size Tape width Quantity

3406N RST3406N SOT23-6L @180mm 8 mm 3000 units

Absolute Maximum Ratings (Ta=25Cunless otherwise noted)
Parameter Symbol Limit Unit
Drain-Source Voltage Vbs 30 \Y
Gate-Source Voltage Ves +12 \Y,
Drain Current-Continuous I 6 A
Drain Current-Pulsed "¢ " lowm 30 A
Maximum Power Dissipation Pp 2.0 W
Operating Junction and Storage Temperature Range T, Tste -55 To 150 C
Thermal Characteristic
Thermal Resistance,Junction-to-Ambient N°t¢ 2 ‘ Reua ‘ 62.5 ‘ TIW |
Electrical Characteristics (Ta=25Cunless otherwise noted)
Parameter ‘ Symbol ‘ Condition | Min ‘ Typ ‘ Max ‘ Unit

Off Characteristics
Drain-Source Breakdown Voltage BVpss Ves=0V [p=250pA 30 33 - \%
Zero Gate Voltage Drain Current lbss Vps=30V,Vgs=0V - - 1 HA
Gate-Body Leakage Current lgss Ves=£12V,Vps=0V - - +100 nA
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Parameter Symbol Condition | Min ‘ Typ ‘ Max ‘ Unit

On Characteristics %

Gate Threshold Voltage Vasith) Vps=Vas,|p=250pA 0.7 0.9 1.4 \Y
Ves=2.5V, Ip=4A - 27 50 mQ

Drain-Source On-State Resistance Ros(on) Ves=4.5V, Ip=5A - 24 32 mQ
Ves=10V, Ip=6A - 20.5 28 mQ

Forward Transconductance JrFs Vps=5V,|p=6A 10 - - S

Dynamic Characteristics "%

Input Capacitance Ciss - 820 - PF
Vps=15V,Vss=0V,

Output Capacitance Coss - 99 - PF

F=1.0MHz

Reverse Transfer Capacitance Crss - 77 - PF

Switching Characteristics M4

Turn-on Delay Time td(on) - 3.3 - nS

Turn-on Rise Time tr Vpp=15V, R =2.5Q - 4.8 - nS

Turn-Off Delay Time ta(of) Ves=10V,Reen=3Q - 26 - nS

Turn-Off Fall Time 1 - 4 - nS

Total Gate Charge Qq - 9.5 - nC
Vps=15V,Ip=6A,

Gate-Source Charge Qgs - 1.5 - nC

VGS=4.5V

Gate-Drain Charge Qg - 3 - nC

Drain-Source Diode Characteristics

Diode Forward Voltage ") Vsp Ves=0V,Is=6A - - 1.2 v

Diode Forward Current "2 s - - 6 A

Notes:

1. Repetitive Rating: Pulse width limited by maximum junction temperature.
2. Surface Mounted on FR4 Board, t < 10 sec.

3. Pulse Test: Pulse Width < 300us, Duty Cycle < 2%.

4. Guaranteed by design, not subject to production

Rve 1.01 217 www.rsttekic.com



[ ]
'|' RSTTEK RST3406N

N-Channel Enhancement Mode Power MOSFET

Typical Electrical and Thermal Characteristics

‘_t‘”j[ tor ]
tion) — tootty —1 t
Vout 90% 90%
Vour INVERTED
—_ 10% 7
N\ 90%
Vin 50% 50%
10%

PULSE WIDTH —

Figure 1:Switching Test Circuit Figure 2:Switching Waveforms
2.0 \ ¢
1.5 AN %B ——
_ \ £ ""-..._H
5: \\ 5 4 .
o 1 (@) e
N ; N\
a
05 \\ S \
. \ 0
o a8 %0 ™ 100 128 180 0 25 50 75 100 125 150
T,-Junction Temperature(C) T,-Junction Temperature(C)
Figure 3 Power Dissipation Figure 4 Drain Current
25 &0
1DV// 3v /C?
(S
20 -
”a // 4.5V 3 »
= &
$ 15 2.5V ® 40
i — n
3 / /| &
c 10 é 30 "l.l"GSZI'I_EII'I'r
5 S
a Vgs=2V S
'O 5 GS § 20
- 04 Vas=10V
0 10
0 1 2 3 4 5 0 5 10 15 20
Vds Drain-Source Voltage (V) Ip- Drain Current (A)
Figure 5 Output Characteristics Figure 6 Drain-Source On-Resistance

Rve 1.01 3/7 www.rsttekic.com



I RS Tre

RST3406N

N-Channel Enhancement Mode Power MOSFET

20

16

12

Ip- Drain Current (A)

—~ 70

c

S

T 60

(&)

C

S 50

1%

3

o 40

5

- 30

@]

(2]

g 20
10
5

S

=~ 4

(0]

o

3

(o]

= 3

(O]

o

3 2

4

(0]

© 1

O

)

> 0

VDS =5V

/

12E'OC//25°(:
/

e

0.5 1 1.5 2 25

Vgs Gate-Source Voltage (V)

Figure 7 Transfer Characteristics

\ Ip=6A

\ \ 125°C

2500 T

(1
|
/

2 4 6 8

Vgs Gate-Source Voltage (V)

Figure 9 Rdson vs Vgs

:'."DSZI'l 5"-"' I /f
Ip=GA

/

/

2 4 i 8 10

Fi

Qg Gate Charge (nC)
gure 11 Gate Charge

12

[0}
e
S 16
(2]
D Vas=4.5V \
T 14 |
T Vge=10V
O
3 12
N /
®©
E
o
pd
08
0 25 50 75 100 125 150 175
T,-Junction Temperature(C)
Figure 8 Drain-Source On-Resistance
1400
1200
T 1000
o \ Ciss
9 800 e
o —
C
8
= 600
@®
Q.
§ 400
CDGS CI'.‘.‘»S
O 200 =
D T T T 1

0 5

10 15

20 25 30

Vds Drain-Source Voltage (V)
Figure 10 Capacitance vs Vds

1.0E+01 —
< 10E+00 //
£ /
2 10Eo01 /
S 2
3 125°C y
= 1.0E02
: /1/
O  10E-03
o 25°C
(2]
5 10E-04
>
()
X 10E-05
D /avi

1 0E-06

00 02 04 06 08 10 12

Vsd Source-Drain Voltage (V)
Figure 12 Source- Drain Diode Forward

Rve 1.01

a/7

www.rsttekic.com



i ' RST RST3406N
| TEK N-Channel Enhancement Mode Power MOSFET

100.0 ————
TJ(MaX):']SOOC E
T Ta=25°C
Rpsion ,ﬂﬂQ 3| 1o
< 100 Jlimited & 1T 100us
: ==
5 N 013 + 10ms
o 1.0 1
£ 1s
E TTTTI.7 ™ .
() 5 N =~
. DC. QRSN
[a] N
- 0.1
0.01
Vds Drain-Source Voltage (V)
Figure 13 Safe Operation Area
10 == =
8 — D=To/T = In descending order
o S — T, pk=Ta*PomZaaRess  —-— D=0.5,0.3,0.1,0.05,0.02, 0.01, single pulse
2T || RyyA=89°C/W L T[T A
o O
o 9 LLRRE
w = = !
3T bﬁ*ﬂ i i i
N E gest .
— ’-l-
s 2 g4 e P u
g - ! ? i
g g T | Ten I i
Z 9 il —T Il
T c ot o Single Pulse
(] T ET PR | L1 1 11111] L1 1 11111l L1 11
o 0.01 T T T T
|_. 0.00001 0.0001 0.001 0.01 01 1 10 100 1000

Square Wave Pluse Duration(sec)
Figure 14 Normalized Maximum Transient Thermal Impedance

Rve 1.01 5/7 www.rsttekic.com



[ ]
'|' RSTTEK RST3406N

N-Channel Enhancement Mode Power MOSFET

SOT23-6L Package Information
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COMMOMN DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NO MAX
A — 1.45
Al 0 - 0.15

[ A2 0.90 1.10 1.30
A3 0.60 0.65 0.70
b 0.39 - 0.49
b1 0.38 0.40 0.45
[o 0.12 . .14
cl 0.11 0.13 0.15

D 2.85 2.95 3.05
E 2.60 2.80 3.00
E1 1.55 1.65 1.75
B 0.85 0.95 1.05
el .80 [1.90 2.00

| l 0.55 0.45 0.60
L1 0.59REF
L2 0.25BSC
R 0.05 - -
R1 0.05 — 0.20
3] o = 8

(071 8 10 12
g7 8 10 12
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