s C 1.. Silicon Content Technology SCT52242

Rev 1.2

Up to 24V Supply, 4-A Dual Channel High Speed Low Side Driver

FEATURES

e Wide Supply Voltage Range: 4.5V - 24V

e 4A Peak Source Current and 4A Peak Sink
Current

e Stackable Output for Higher Driving Capability
¢ Negative Input Voltage Capability: Down to -5V
e TTL Compatible Input Logic Threshold

e Propagation Delay: 13ns

e Typical Rising and Falling Times: 8ns

e Typical Delay Matching: 1ns

e Low Quiescent Current: 55uA
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SCT52242

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
Vbb Supply voltage range 4.5 24 \Y
VINA-,INB- Input voltage range -5 24
T; Operating junction temperature -40 150 °C
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model (HBM), per ANSI-JEDEC-JS-001-
R ; -2 +2 kv
v 2014 specification, all pins @
ESP Charged Device Model (CDM), per ANSI-JEDEC-JS-002-
e ST -0.5 +0.5 kv
2014specification, all pins ®
(1) HBM and CDM stressing are done in accordance with the ANSI/ESDA/JEDEC JS-001-2014 specification
THERMAL INFORMATION
PARAMETER THERMAL METRIC SOP-8L UNIT
Resa Junction to ambient thermal resistance () 130 CAW
Reac Junction to case thermal resistance 80

(1) SCT provides Reia and Rgjc
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SCT52242

ELECTRICAL CHARACTERISTICS
Vpp=12V, T3=-40°C~150°C, typical values are tested under 25°C.

SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Power Supply and Output
Vop Operating supply voltage 4.5 24 \%
Input UVLO Vop rising 4.2 4.5 Y,
Vbp_uvLo .
Hysteresis 300 mV
Eg;\ém:S.SV, INA- =INB- 55 115 | uA
lo Supply current EN=Vpo=12V, INA- =INB- = 120 190 |ua
Vpp=12V
INPUTS
Input logic high threshold
VINA-,INB-_H Output logic low 2.1 2.4 \Y
Input logic low threshold
VINA-,INB-_L Output logic high 0.8 1 \Y
VIN_Hys Hysteresis 1.1 \%
Venaens H | Enable logic high threshold 2.1 2.4 \%
Venaens L | Enable logic low threshold 0.8 1 \%
VEN_Hys Hysteresis 1.1 \%
OUTPUTS
Vop_VoH Output — output high voltage lout= - 10mA 150 mV
VoL Output low voltage lout= 10mA 10 mV
IsiNk/SRC Output sink/source peak current Cload=10nF, Fsw=1kHz 4 A
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SCT52242

TYPICAL CHARACTERISTICS
Vin=12V, Ta= 25°C.
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Figure 1. UVLO vs Temperature
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Figure 3. Input Threshold vs Temperature
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Figure 5 Output Rising Time vs Temperature
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Figure 2. Supply current vs Temperature
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Figure 4. Enable Threshold vs Temperature
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Figure 6. Output Falling Time vs Temperature
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Figure 10. Operation Supply Current vs Frequency, Cout=1nF
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FUNCTIONAL BLOCK DIAGRAM
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SCT52242

OPERATION

Overview

The SCT52242 is a dual-channel non-invertible high-speed low side driver with supporting up to 24V wide supply
for both power MOSFET and IGBT. Each channel can source and sink 4A peak current along with the minimum
propagation delay 13ns from input to output. The 1ns delay matching and the stackable output characteristics
support higher driving capability demanding in high power converter application. The ability to handle -5V DC input
increases the noise immunity of driver input stage, the 24V rail-to-rail output improves the SCT52242 output stage
robustness during switching load fast transition. The SCT52242 has flexible input and enable pin configuration,
table 1 shows the device output logic truth table.

. Table 1: the SCT52242 Device Logic.
ENA ENB INA- INB- OUTA
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Figure 11. SCT52242 Output Vs VDD
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Enable Function

SCT52242 provides independent enable pins ENA and ENB for external control of each channel operation. The
enable pins are based on a TTL compatible input-threshold logic that is independent of the supply voltage and is
effectively controlled with logic signals from 3.3-V and 5-V microcontrollers. When applying a voltage higher than
the high threshold (typical 2.1V) the pin, the SCT52242 enables all functions and starts gate driver operation. Driver
operation is disabled when ENx voltage falls below its lower threshold (typical 1V). The ENx pins are internally
pulled up to VDD with 400k pullup resistors. Hence, the ENx pins are left floating or Not Connected (N/C) for
standard operation, where the enable feature is not required.

Input Stage

The input of SCT52242 is compatible on TTL input-threshold logic that is independent of the VDD supply voltage.
With typically high threshold = 2.1 V and typically low threshold = 1 V, the logic level thresholds are conveniently
driven with PWM control signals derived from 3.3-V and 5-V digital power-controller devices. Wider hysteresis offers
enhanced noise immunity compared to traditional TTL logic implementations, where the hysteresis is typically less
than 0.5V. SCT52242 also features tight control of the input pin threshold voltage that ensures stable operation
across temperature. The very low input parasitic capacitance on the input pins increases switching speed and
reduces the propagation delay.

Output Stage

The SCT52242 output stage features the pull up structure with P-type MOSFET PM1 and N-type MOSFET NML1 in
parallel, as shown in Figure 12. PM1 provides the pull up capability when OUT approaches VDD and the NM1 holds
off state, which guarantees the driver output is up to VDD rail. The measurable on-resistance Ron in steady state is
the conduction

o
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Figure 12. SCT52242 Output Stage

Stackable Output

The SCT52242 features 1ns (typical) delay matching between dual channels, which enables dual channel outputs
be stackable when the driven power device required higher driving capability.
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Figure 13. SCT52242 Stackable output
The Figure 14 and Figure 15 shows the stackable output with 2V/us input signal.
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Figure 14. Driver Switching ON Figure 15. Driver Switching OFF

Thermal Shutdown

Once the junction temperature in the SCT52242 exceeds 170° C, the thermal sensing circuit stops switching until
the junction temperature falling below 145° C, and the device restarts. Thermal shutdown prevents the damage on
device during excessive heat and power dissipation condition.
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APPLICATION INFORMATION
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Figure 16. Dual Channel Driver Typical Application

Typical Application

Driver Power Dissipation

Generally, the power dissipated in the SCT52242 depends on the gate charge required of the power device (Qg),
switching frequency, and use of external gate resistors. The SCT52242 features very low quiescent currents and
internal logic to eliminate any shoot-through in the output driver stage, their effect on the power dissipation within
the gate driver is negligible.

For the pure capacitive load, the power loss of each channel in SCT52242 is:
= 2 (1)

Where
e Vppis supply voltage
e Cuoad is the output capacitance
e Fsw is the switching frequency

For the the switching load of power MOSFET, the power loss of each channel in the SCT52242 is shown in equation
(2), where charging a capacitor is determined by using the equivalence Qg = CLoabVpp. The gate charge includes
the effects of the input capacitance plus the added charge needed to swing the drain voltage of the power device
as it switches between the ON and OFF states. Manufacturers provide specifications that provide the typical and
maximum gate charge, in nC, to switch the device under specified conditions.

= &)
Where
e Qg is the gate charge of the power device
e fsw is the switching frequency
e Voo is the supply voltage

If Re applied between driver and gate of power device to slow down the power device transition, the power
dissipation of the driver shows as below:

1
2 P ®

u
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Where
¢ Ron is the equivalent pull up resistance of SCT52242
¢ RoLis the pull down resistance of SCT52242
¢ R is the gate resistance between driver output and gate of power device.
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Application Waveforms
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Figure 17. Driver Switching ON
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Figure 18. Driver Switching OFF
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Figure 20. Delay Matching Fall
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Figure 21. Stackable Output Rise
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SCT52242

The real junction-to-ambient thermal resistance Resa of the package greatly depends on the PCB type, layout, and
environmental factor. Soldering the ground pin to a large ground plate enhance the thermal performance. Using

more vias connects the ground plate on the top layer and bottom layer around the IC without solder mask also
improves the thermal capability.

16 For more information www.silicontent.com © 2019 Silicon Content Technology Co., Ltd.  All Rights Reserved 1

Product Folder Links: SCT52242



SCT52242

PACKAGE INFORMATION (SOP-8)
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NOTE:

1. Drawing proposed to be made a JEDEC package outline MO-

220 variation.
Drawing not to scale.
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include mold flash.

All linear dimensions are in millimeters.
Thermal pad shall be soldered on the board.
Dimensions of exposed pad on bottom of package do not
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Unit: Millimeter
SYMBOL MIN TYP MAX
A 1.45 1.75
Al 0.1 0.25
A2 1.35 1.55
b 0.33 0.51
c 0.17 0.25
D 4.7 5.1
E 5.8 6.2
El 3.8 4.0
e 1.27BSC
L 0.4 1.27
e 0° 8°

6. Contact PCB board fabrication for minimum solder mask web

tolerances between the pins.
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TAPE AND REEL INFORMATION
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TYPICAL APPLICATION

Single Channel, Non-Inverting MOSFET Gate Drive

Typical Application
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DESCRIPTION

COMMENTS

SCT51240

Up to 24V Supply, 4-A Single
Channel High Speed Low

e Compatible for both Inverting and Non-inverting
application

Side Driver e Supporting down to -5V input
VDD °
Oﬁ VDD OUT
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Figure 24. SCT51240 Inverting MOSFET Gate Drive Typical Application

NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any
application. SCT will not assume any legal responsibility for any said applications.

s C-I For more information www.silicontent.com © 2018 Silicon Content Technology Co., Ltd.  All Rights Reserved 19
Product Folder Links: SCT52242



