Leiditech

LM2609

Features

* Low On resistance.
* +4. 5V drive.
* RoHS compliant.

N and P-Channel Enhancement Mode Power MOSFET
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Specifications
Absolute Maximum Ratings at T,=25°C
Parameter Symbol Conditions N-Cha | P-Cha | Unit
nnel nnel
Drain-to-Source Voltage Vbss 20 -20 v
Gate-to-Source Voltage Vass +12 +12 A\
Drain Current (DC) Ip 3.5 2.5 A
Drain Current (Pulse) Ipp PW<10uS, duty cycle<1% 14 10 A
Allowable Power Dissipation Po Mounted on a ceramic board (1000mm?x0.8mm) 1.14 1.14 w
lunit
Total Dissipation Pr Mounted on a ceramic board (1000mm?x0.8mm) 1.14 w
Channel Temperature Ten 150 C
Storage Temperature Tstg -55~+15 C
0

N-Channel Electrical Characteristics at T.=25°C

Parameter Symbol Conditions - Ratings Unit

min Typ max

Drain-to-Source Breakdown Voltage VBRrybss Ip=250uA, Vgs=0V 20 - - v
Zero-Gate Voltage Drain Current Ipss Vps=20V, Vgs=0V - - 1 uA
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Gate-to-Source Leakage Current Igss Ves=12V, Vps=0V - - 100 nA
Gate Threshold Voltage Vas(ih) Vbps= Vas, [p=250uA 0.4 1.2 \"

RDS(ON) IDZZ.SA, Ves=4.5V - 28 35 mQ
Static Drain-to-Source On-State Resistance

RDS(ON) Ip=2A, Vgs=2.5V - 36 60 mQ
Input Capacitance Ciss Vps=10V, Vgs=0V, f=IMHz - 380 - pF
Output Capacitance Coss Vps=10V, Vas=0V, f=IMHz - 90 - pF
Reverse Transfer Capacitance Crss Vps=10V, Vas=0V, f=IMHz - 60 - pF

N-Channel Electrical Characteristics at T,=25°C  (Continued)

o Ratings .
Parameter Symbol Conditions - Unit
min Typ max

Turn-on Delay Time td(on) - 16 nS
Rise Time te - 16 nS
Turn-off Delay Time td(otn Vos=10V Ramn-62, In-3.5A, Vos=4.5V - 32 nS
Fall Time tr - 7 nS
Total Gate Charge Qg - 3.6 nC
Gate-to-Source Charge Qgs Vps=10V, Vgs=3.3V, [p=3.5A - 1.0 - nC
Gate-to-Drain “Miller” Charge Qg - 1.2 - nC
Diode Forward Voltage Vsp Is=1A, Vgs=0V - 1.1 v

P-Channel Electrical Characteristics at T.=25°C

. Ratings .
Parameter Symbol Conditions - Unit
min Typ max

Drain-to-Source Breakdown Voltage VBRr)Dss Ip=-250uA, Vgs=0V -20 - - \
Zero-Gate Voltage Drain Current Ipss Vps=-16V, Vgs=0V - - -1 uA
Gate-to-Source Leakage Current Iass Vis=-12V, Vps=0V - - -100 nA
Gate Threshold Voltage Vas(thy Vps= Vas, Ip=-250uA -0.4 -1.2 \Y

Ropson) Ip=-2.5A, Vgs=-4.5V - 60 85 mQ
Static Drain-to-Source On-State Resistance

Ropson) Ip=-1.5A, Vgs=-2.5V - 90 115 mQ
Input Capacitance Ciss Vps=-10V, Vgs=0V, f=1MHz - 375 - pF
Output Capacitance Coss Vps=-10V, Vgs=0V, f=1MHz - 90 - pF
Reverse Transfer Capacitance Crss Vps=-10V, Vgs=0V, f=1MHz - 60 - pF

P-Channel Electrical Characteristics at T,=25°C  (Continued)

. Ratings .
Parameter Symbol Conditions - Unit
min Typ max
Turn-on Delay Time td(on) - 17 nS
Vps=-10V, Rcen=3Q2,
Rise Time tr - 17 nS
Turn-off Delay Time td(off) Ip-25A,Vas=-4.5V - 27 nS
Fall Time tr - 7 nS
Total Gate Charge Qg - 29 nC
Vps=-10V, Vgs=-3.3V, Ip=-2.0A
Gate-to-Source Charge Qgs - 0.46 - nC

Rev :01.06.2018 2/6 www.leiditech.com



Leiditech LM2609
Gate-to-Drain “Miller” Charge Qg - 1.2 - nC
Diode Forward Voltage Vsp Is=-1A, Vgs=0V - 1.1 A%

Typical Characteristics at T.=25°C
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VTH, Normalized
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Rpsion), Normalized
RDs(oN), On-Resistance(Ohms)
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Figure 6. Body Diode Forward Voltage
Variation with Source Current

30

5 T y
=
' /
3
2
JL
T 125% /// o
NP i
00 05 10 15 20 25
-VGs, Gate-to-Source Voltage (V)
Figure 2. Transfer Characteristics
22
Ip=-2.5A
Veg=4.5V
19 | Vos
16 /
13 /
1.0 //
0.7
04
-100 -50 0 50 100 150 200

TJ, Junction Temperature(°C)

Figure 4. On-Resistance Variation
with Temperature

www.leiditech.com



Leiditech LM2609

13
& Vps=Vas = V=0V
2 12 |D:*250|JA $
(o] -— /
- > [~ @ 1 ]
oo I £ 10 —
N O \ 3
i \ (6]
o 0 1.0 == /
=i ‘®© g
o £ S
=z 0o & . /
z 8 S 10 J
ko |
E3 os 5] f
% E @ i
o 07 w |
m 1
O s i1
50 25 0 25 50 75 100 125 150 02 04 06 08 1.0 1.2
TJ, Junction Temperature(°C) -VsD, Body Diode Forward Voltage (V)
Figure 5. Gate Threshold Variation Figure 6. Body Diode Forward Voltage
with Temperature Variation with Source Current
N-CHANNEL
—~ 40 = o
S eI ==
T I.=3.5A [ LR R L
8] 32 = / » —RDS{ON}L'mIt
b} / T 10 . i
o = SECRETE SSAUEE =
= /] = 'I..‘ \\ \mms\\
) 24 E i ! =3 ) I
o = - N 100ms
= = 0 NL N N
uE;’ / o 10 \BL1§:E -
P, e
o 1.6 v E i N
. T
o Ve @] A NN
..6 o p Q 10 - e P
o - = E T,=25C
2 - T,=150°C
| Single Pulse
> 0 10'2 1 \g il T = 1 5
0 08 16 24 32 40 10 10 10 10
Qg, Total Gate Charge (nC) VVDs, Drain-Source Voltage (V)
Figure 13. Gate Charge Figure 14. Maximum Safe
P-CHANNEL Operating Area
L 2 - m—— — — —
g 40 Vos=10V 10 - T
© Ip=-2.0A /]
2 8y — ~Ros(onjLimit
= < 4 i —
>0 = : " 1ms
5 o = 10ms
Q 24 £ AZZS '\:\1 Oms
= = Pis [ piy
03) O OU | .- AN g \
c
o 16 — '® 2.2 =~
& / o A NS
@© g 10 1N
€ e ' L T,=25C
] - T,=150°C
> 2 | Single Pulse
0 10 it M M
0 08 1.6 24 32 107! 10° 10" -
Qg, Total Gate Charge (nC) -\VVDS, Drain-Source Voltage (V)
Figure 15. Gate Charge Figure 16. Maximum Safe

Operating Area

Rev :01.06.2018 5/6 www.leiditech.com



Leiditech LM2609

VDD
<4 fon
td(on)—> tr td(off) —p]
90%
\VouT
Vout 10% INVERTED
N 00%
VN 50% 50%
10%
<«—PULSE WIDTH
Figure 17. Switching Test Circuit Figure 18. Switching Waveforms
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Figure 19. Normalized Thermal Transient Impedance Curve

Shanghai Leiditech Electronic Co.,Ltd
Email: sale1@leiditech.com

Tel : +86- 021 50828806

Fax : +86- 021 50477059
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