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LKS513 Datasheet

1 Summary

1.1 Description

The LKS513 is a three-phase 40V, high speed

3-Phase 40V P/N MOS Pre-Driver

1.2 Features

half-bridge pre-diver for power P/N MOSFET. It B Three-phase outputs for P/N MOS
has two inputs for high side and low side, and half-bridge
two outputs per channel with internal dead time B Operation supply range from 8V to 28V
to avoid cross-conduction. B Independent inputs for high side and low
The input logic level is compatible with side
3.3V/5V/15V signal. Output 10V gate voltage B Output 10V (VCC>10V) Ves for both
for both PMOS and NMOS. PMOS and NMOS
It also built in a 5V/30mA LDO for MCU or B 3.3V, 5Vand 15V input logic compatible
other device power supply, and have thermal B Built-in 5V /30mA LDO
shut down protection for safety. B Built-in dead time
B Built-in TSD
B Available in ESOP16 package
1.3 Typical Application
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Figure 1-1 Typical Application Circuit
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1.4 Internal Block Diagram

‘ L vCC
VDD —{ 5V LDO VCC UVLO fBBE
| HIN1 7 >— High Side
i HO1 |
é Dead Time & Pre-Driver
J; Logic Control
Low Side
[ LIN1 é 7 >— Pre-Driver LO1 |
4; Channel 1
HIN2 HO2
Channel 2
LIN2 LO2
HIN3 HO3
Channel 3
LIN3 LO3

Figure 1-2 Internal Block Diagram

1.5 Waveforms
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Figure 1-3 Input/output Timing Diagram
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3-Phase 40V P/N MOS Pre-Driver

2 Pin Configuration and Ordering Information

2.1 Pin Diagram
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Figure 0-1 Pin Configuration

2.2 Pin Definition

Table 0-1 Pin definition

Pin No. Name Description
1 HIN3 Logic input for high side channel 3
2 HIN2 Logic input for high side channel 2
3 HIN1 Logic input for high side channel 1
4 LIN3 Logic input for low side channel 3
5 LIN2 Logic input for low side channel 2
6 LIN1 Logic input for low side channel 1
7 GND Ground, short to pin 16
8 VDD 5V LDO reference output
9 VCC Power supply voltage
10 HO1 High side driver output channel 1
11 LO1 Low side driver output channel 1
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12 HO2 High side driver output channel 2
13 LO2 Low side driver output channel 2
14 HO3 High side driver output channel 3
15 LO3 Low side driver output channel 3
16 GND Ground, short to pin 7

2.3 Ordering Information

Part Number Package Tgrﬁggﬁgfunre Package Method Marking
Tape LKS513
LKS513 ESOP16 -40 °C to 105 °C XXXXXY X
TBD Piece/Roll XXWWE
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3 Physical Dimensions

ESOP16 Package:
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Figure 0-1 Packaging Graphic

Table 0-1 LKS513 Package size

Dimensions In Millimeters
Symbol -

Min. Max.

A 1.57
Al 0.00 0.07
A2 1.40 1.50
A3 0.61 0.71
b 0.39 0.45
c 0.51 0.26
9.70 10.10

E 3.70 4.10
El 5.80 6.20
1.24 1.30

L 0.60 0.80
L1 0.99 1.10
0 0° 8°
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4 Electrical Characteristics

4.1 Absolute Maximum Ratings

Table 4-1 Absolute Maximum Ratings

3-Phase 40V P/N MOS Pre-Driver

Symbol Parameters Min Max. Unit
Vce Power supply voltage -0.3 40 \Y/
Vop LDO output voltage -0.3 55 Vv
lvop LDO output current -0.3 35 mA

VuinVun | Input voltage -0.3 20 \
VHo High side output voltage -0.3 VCC Vv
Vio Low side output voltage -0.3 15 \Y/

Pbmax Package power dissipation - 0.5 W
01a Thermal resistance, junction to ambient - 105 °C/W
T; Junction temperature -40 150 °C
Tste Storage temperature -55 150 °C
ESD KV
4.2 Recommended Operation Conditions
Table 4-2 Recommended Operation Conditions

Symbol Parameters Min. Max. Unit

Vce Power supply voltage 8 28 \Y/
VIN(ON) | Input ON Threshold Voltage 2.9 VCC \Y/
VIN(OFF) | Input OFF Threshold Voltage 0 0.4 Vv

ToeaD MCU input dead time 0.5 -- us

Fewm PWM Switching Frequency - 50 kHz

1< 4
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4.3 Dynamic Electrical Characteristics

Unless otherwise specified, Vcc= 24V, Cp=1000 pF,

3-Phase 40V P/N MOS Pre-Driver

Ta= 25<C,
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Figure4-1 Switching Timing Waveforms
Table4-3 Dynamic Electrical Characteristics
Symbol Parameter Condition Min. Typ. Max. [ Unit
Ton Turn-on propagation delay - 80 -
Torr Turn-off propagation delay - 30 -
THr HO rise time - 60 -
THr HO fall time - 300 - ns
TLr LO rise time - 300 -
THr LO fall time - 60 -
DT Dead time - 100 -
4.4 Static Electrical Characteristics
Table 4-4 Static Electrical Characteristics
Symbol Parameter Condition Min. Typ. Max. Unit
Static Electrical Characteristics
Vce on | Vec under voltage rising threshold 5.8 6.5 7.4 \%
Ve uvio | Vecunder voltage falling threshold 5.4 6.0 6.8
Vce Hys | Vcecunder voltage hysteresis voltage 0.3 0.5 0.8 \Y
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3-Phase 40V P/N MOS Pre-Driver

loce Quiescent Vcc supply current HIN=LIN=0V 0.3 05 1.0 mA
Vop VDD output voltage 4.7 5 5.3 \Y
VH Logic “1” input voltage 22 - - \Y,
Vi Logic “0” input voltage - - 0.6 \Y
lisource Logic “1” input bias current HIN, LIN=5V - 36 100 uA
lisink Logic “0” input bias current HIN, LIN=0V - 0 1 uA
Vig HO output voltage HIN=5V VCC-115 | VCC-10 | VCC-85 \%
VCC<10V - \Y[ele: -
Vio LO output voltage LIN=SV 85 10 1o v
VCC<10V - 0 -
lHo+ HO sink current HO=VvCC - 50 - mA
IHo- HO source current HO=VvCC-8V - 300 - mA
ILo+ LO source current LO=0V - 50 - mA
ILo- LO sink current LO=8V - 300 - mA
Tsp TSD Temperature - 150 - °C
Trecover | TSD release temperature - 135 - °C
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5 Version History

Table 5-1 Document Version History

Time \ersion number Explain
2023.05.23 1.3 Fix Typo
2020.04.24 1.2 Minor Revision
2020.01.05 1.1 Minor Revision
2019.12.30 1.0 Revisions for releases
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