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36V Over-Voltage Protection Switch with
Fixed Over-Current Protection

Features

Input voltage tolerance up to 36V
270mQ on-state resistance

65uA low current consumption
Under-voltage lockout: 2.95V
Over-voltage protection: 6.05V
Output discharge integrated
Output short Protection

Thermal shutdown protection

ESD Protection:
- Human Body Model: 8kV
- Charged Device Model: 2kV

Package: SOT23-6 and DFN-8

Applications

E-Cigarette Devices

Wearable Devices

Marking Information

LP5312 ][] []

B —I_— F: Pb-Free

B6: SOT23-6
QV:DFN-8

Package Type:

General Description

The LP5312 is a power switch device provides multiple
protection to systems and loads which may encounter
large current and input over-voltage conditions.

The device contains a 270mQ MOSFET which can
operate over an input voltage range from 3.0V to 36V. The
OVP will disconnect Vin and Vout when the voltage on Vin
is higher than over voltage threshold. When the current
reaches the threshold, the device will turn off the power
FET to prohibit excessive currents from causing damage.
Thermal shutdown protection is integrated which shuts off
the MPSFET to prevent damage to the part when the
temperature is higher than threshold.

The parts are available in space-saving SOT23-6 and
DFN-8 package.

g

SOT23-6 DFN-8

Ordering and Package Information

Part Number | Top Mark | Package Tape & Reel
LP5312

LP5312B6F SMYWX SOT23-6 | 3K/REEL
LP5312

LP5312QVF SMYWX DFN-8 4K/REEL

Marking indication:
Y: Production Year, W: Production week, X: Series Number
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Typical Application Circuitry
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Figure 1. Typical Application Circuitry

Pin Configuration
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SOT23-6(Top View) DFN-8(Top View)
for LP5312B6F for LP5312QVF

Pin Description

Pin No. _ o
Pin Name Description
LP5312B6F | LP5312QVF
1,5,6 3,4,5,6,7 NC Floating Pin
3 1 VIN Power supply and input of power switch
2 2 GND Ground
4 8 ouT Output of power switch
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Functional Block Diagram
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Figure 2. Internal Block Diagram (LP5312)

Absolute Maximum Ratings (Mote )
® VINtoGND

-0.3V to 36V

® VOUT to GND

-0.3Vto 7V

® Maximum Junction Temperature (Ta)

150°C

® Maximum Soldering Temperature (at leads, 10 seconds)

260°C

Note 1: Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings
only, instead of functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the
specifications. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Thermal Information

0.6W

® Maximum Power Dissipation (SOT23-6, Pp, Ta<= 25°C)
® Maximum Power Dissipation (DFN-8, Pp, Ta<= 25°C)

1.25W

® Thermal Resistance (SOT23-6, 6Ja) (Note 2)

203°C/W

® Thermal Resistance (DFN-8, 6Ja) (Note 2)

95°C/W

Note 2: It is based on 2S2P JEDEC standard PCB.

ESD Ratings

® HBM (Human Body Model, JEDEC JS-001)

+8000V

® CDM (Charged Device Model, JEDEC JS-002)

Recommended Operating Conditions
® Input Voltage

+2000V

3.0V to 5.5V

® Maximum of Output current

1.5A

® Ambient Temperature

-40°C to 85°C
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Electrical Characteristics

The following parameters are guaranteed under condition Vin =5V, Ta = -40°C to 85°C unless otherwise noted, Ta= 25°C for
typical value.

Parameters Symbol Test conditions Min | Typ | Max | Unit
On-resistance Rpsion) | ViN = 5V, lout=200mA, Ta=25°C 270 mQ
Input quiescent current lo Vin = 5V, OUT floating, Vens = OV 50 65 80 MA

Vuvio_F | VIN voltage falling 285 | 2.95 | 3.05 Vv
Under-Voltage Lockout level

Vuvio_r | VIN voltage rising 3 3.1 3.2 \%

Vove_r | VIN voltage falling 585 | 5.95 | 6.05 \%
Over-Voltage Protection level

Vove_r | VIN voltage rising 595 | 6.05 | 6.15 \Y
Over current protection level locp ViN =5V, Ta=25°C 4 A

i . VN rising from 5V with 30V/ps, Rout =
Over VoItage Protection tovp 100Q), Cout = 0, time from Vin > Vove r 30 50 ns
response time o
to OUT voltage stop rising
Output auto discharge (Note 3) Rois Vin =5V, Ven = 0V 400 | 500 | 600 Q
e Vin =5V, Ta = 25°C, qualification time
( It 3) 1 1
OCP qualification time ¢ tocP QUAL | rom lour hits loce to switch turned off 150 HS
. Vin = 5V, Rout = 100Q, Cout = 22F,
Load switch turned on delay toon time from enabled to Vour = 0.5V 12 16 20 ms
Output rising time (Note 3 Vin'= SV, Rour = 1008, Cour = 220%, | 0 | 165 | 200
utput rising time R time from Vour = 0.1xVin to 0.9% VN HS
Load switch 4 off del Vin = 5V, Rout = 500Q, Cout = 0.1pF, 10
oad switch turned off delay tore time from disabled to Vout = 0.9% VN HS

Thermal shutdown trigger Tso Temperature rising 150 °C
Thermal shutdown release Tspo rec | Temperature falling 130 °C

Note 3. The parameter is guaranteed by design and characterization.

LP5312 Rev1.0 Feb-2024

www.lowpowersemi.com Email: marketing@lowpowersemi.com Page 4 of 11



http://www.lowpowersemi.com/
mailto:marketing@lowpowersemi.com

I LowPowerSemi
HEL S

LP5312

= 90% Vi

VO uT id—bi Ignored in SS i

]

1

]

[}
_______ P I 4
[
1
1
]
1
]
1
1
1

toce_qual |
-

Figure 3. Start-up and over current protection

Typical Performance Characteristics
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Figure 4. Quiescent Current vs Temperature and Viy Figure 5. On-resistance vs. lout
(Cin=Cour=1lF, no load) (Cn=Cour=1pF, Vin= 5V)
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Typical Operating Waveforms

11.8V

Figure 6. Start-up Relative to Vin
(Cin=Cout=1pF, RLoap = 100Q)
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Figure 7. Shut-down Relative to Viy
(Cin=Cout=1HF, RLoap = 100Q)
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Figure 8. Over-Voltage Protection Response
(V|N from 5V to 10V, C|N=CoUT=1|JF, RiLoap = 100Q)
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Figure 10. Output Short Protection Response
(Cin=Cout=1pF, OUT short to GND)

Figure 9. Over-Voltage Protection Recovery
(V|N from 10V to 5V, C|N=CQUT=1|.IF, RiLoap = 1000)
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Function Description

General Description

LP5312 is an OVP power switch integrated multiple
protection to protect systems and loads which can be
damaged or disrupted by the application of high currents
or high temperature. The device contains a 270mQ N-
channel MOSFET and a controller capable of working over
a wide input operating range of 3V to 36V. The controller
protects against system malfunctions through over-current
protection, under-voltage lockout and thermal shutdown.

Output short Protection

When the OUT Pin of LP5312 is connected to GND, the
current through the MOSFET will reach the OCP value, the
OCP feature ensures that the device will disconnect output
from input. Once the switch is turned off, it will not conduct
again unless the Vi falls below the Vuvio r and then rises
over the Vuvio R.

Over-Voltage Protection

The LP5312 has Over-Voltage protection to prevent high

voltage on Vin passing through to Vour. Once the voltage
on input exceeds the OVP threshold, the power FET will
be turned off immediately. When Vin drop back below OVP
release level, the switch will be turned on again after a
70us de-bounce time.

Under-Voltage Lockout

The under-voltage lockout turns-off the switch if the input
voltage drops below the under-voltage lockout threshold.
The input voltage rising above the under-voltage lockout
threshold more than 16ms will cause a controlled turn-on
of the switch which limits current over-shoots.

Thermal Shutdown

The thermal shutdown protects the device from internally
or externally generated excessive temperatures. During
an over temperature condition, the switch is turned off. The
switch automatically turns on again if the temperature
drops below the threshold temperature.
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Package Information

SOT23-6
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Recommended Land Pattern
MILLIMETER
SYMBOL MIN NOM MAX
A 0.889 1.100 1.295
A1 0.000 0.050 0.152
B 1.397 1.600 1.803
b 0.28 0.35 0.559
C 2.591 2.800 3.000
D 2.692 2.920 3.120
e 0.95BSC
H 0.080 0.152 0.254
L 0.300 0.450 0.610
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SIDE VIEW Recommended Land Pattern
Dimensions In Millimeters
SYMBOL MIN NOM MAX
A 0.50 0.55 0.60
A1 0.00 0.02 0.05
b 0.20 0.25 0.30
c 0.15 REF
D 1.90 2.00 2.10
D1 1.60 1.70 1.80
E 1.90 2.00 2.10
E1 0.80 0.90 1.00
e 0.50 BSC
L 0.25 0.30 0.35
F 0.20 0.25 0.30
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Tape and reel Information

REEL DIMENSIONS (Unit:mm)
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. Package . oA ON 6B W1 W2 W3
Device Type Pins SPQ (mm) (mm) (mm) C (mm) (mm) (mm) (mm)
LP5312QVF DFN-8 8 4000 178 54 13.2 2.2 9.5 <13 1.4
LP5312B6F SOT23-6 6 3000 178 54 13.2 2.2 9.5 <13 14
PO DO ok
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Devi Pack - A B PO P DO W C
mm mm mm mm mm mm mm
eviee ackage ype 1 (mm) (mm) (mm) (mm) (mm) (mm) (mm)
LP5312QVF DFN-8 2.15£0.15 | 2.15£0.15 4.0+0.1 4.0+0.1 1.5+£0.1 8.0+£0.1 1.0£0.2
LP5312B6F SOT23-6 3.2+0.2 3.26+0.2 4.0£0.1 4.0£0.1 1.5£0.15 8.0+£0.3 1.40+0.2
© © ° © G [ O O o/
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Revision History

Revision

Date

Change Description

Rev 1p0

02/04/2024

First release version
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