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Features

® Low-Cost Gate Drive Channel

® 4.5Vtol8V Single Supply Range
® CMOS Input Logic Threshold

® 5A Peak Source and 5A Peak Sink

Symmetrical Drive

® Fast Propagation Delays

® Fast Rise and Fall Times

® Output Held Low when Input Pins are
Floating

® Hysteretic Logic Thresholds for High
Noise Immunity

® SOT23-5L Package

Description

The WGO0502A single-channel, high-speed, low-side
gate driver device is capable of effective driving
MOSFET and IGBT power switches. Using a design
that inherently minimizes shoot-through current, The
WGO0502A is capable of sourcing and sinking high,
peak-current pulses into capacitive loads offering
rail-to-rail drive capability and extremely small

Typical Application Circuit

propagation delay typically 13ns.

The WG0502A provide 5A source, 5A sink
peak-drive current capability at Vpp=12V.The
WGO0502A is designed to operate over a wide Vpp
range of 4.5V to 18V. Internal Under Voltage
Lockout (UVLO) circuitry on Vpp pin holds output
low outside Vpp operating range.

The capability to operate at low voltage levels such
as below 5V, along with best in class switching
characteristics, is especially suited for driving
emerging wide band-gap power switching devices
such as GaN power semiconductor devices.

Applications

® Switch-Mode Power Supplies

® DC-DC Converters

® Companion Gate Driver Devices for

Digital Power Controllers

Solar Power, Motor Control, UPS
Gate Driver for Emerging Wide Band-
Gap Power Devices such as GaN
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Ordering and Marking Information

Part Number Marking Code package

= =

WGO0502A

WG0502A XXXXX SOT23-5L

0 B B

WG0502A=Device code
XXXXX= Special code

Pin configuration

SOT23-5L (TOP VIEW)

EN | 1O 5 | VDD
GND | 2
IN+ | 3 4 | ouT

Pin Description

Pin No. Name | Pin Function

EN biased Low disables output regardless of Input state, EN biased high or floating enables

1 EN .
output, EN is allowed to float.

2 GND IC Ground Pin.

3 IN+ Non-inverting input in the WG0502A, output held Low if IN+ is unbiased or floating.

4 OUT Sourcing and sinking current output of driver.The output driver for driving the external
MOSFET.

5 VDD

Power supply input.
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Single Channel High-Speed and Low-Side Gate Driver WG0502A
Device Functional Modes
EN WG0502A
INPUT PIN OUT PIN
H L L
H H H
L Any L
Any X L
X L L
X H H
(1) x = Floating Condition
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply Voltage(VDD) VDD -0.3t020.0 A%
OUT Voltage ouT -0.3 to VDD+0.3 v
Output Current(pulsed) 4 A
Output Current(continuous) 0.3 A
IN,EN Voltage IN, EN -0.3t0 20 A%
ESD Human Body Rating +2.0 KV
ESD,Charged Device Rating +500 v
Lead Temperature(soldering,10sec) 230 °C
Junction Temperature 150 °C
Storage Temperature -65to 150 °C
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Single Channel High-Speed and Low-Side Gate Driver WG0502A
Block Diagram
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Single Channel High-Speed and Low-Side Gate Driver WG0502A
Electrical Characteristics (v, = 12.0V, 1uF capacitor from Vpp to GND.)
Parameter | Symbol | Condition | Min | Typ Max | Unit
BIAS Currents
IN+ = Vpp 25 55 110
Startup current Ippem | Vop=3.4V MA
IN+ = Gnd 15 30 65
Under Voltage Lockout (UVLO)
Ta=25°C 3.85 4.20 4.57
Supply start threshold Von
Ta=-40°C to 140°C 3.80 4.20 4.67
Minimum operating \Y%
voltage after supply start Vorr 3.45 3.9 4.35
Supply voltage hysteresis | Vpp u 0.3
INPUTS
Input signal high Vi i 19 21 23
threshold
Input signal low v Vop =12V 0.9 12 14 AV
threshold 8 ) ’ )
Input signal hysteresis VN nys 0.9
ENABLE (EN)
Enable signal high
threshold Vinn 1.9 2.1 2.3
Enable signal low v Voo =12V 0.9 12 13 v
threshold PN ) ) )
Enable hysteresis VEN Hys 0.9

Feb 2023, Rev 1.0

Chengdu Winhi Semiconductor Co., LTD.




WinhiSemi

Single Channel High-Speed and Low-Side Gate Driver WG0502A

SWltChlllg Characteristics vy,=12V, over operating free-air temperature range

Parameter | Symbol | Condition | Min | Typ | Max | Unit

Source/Sink Current
Source,sink peak current ISRC/SNK CLOAD =0.22 HF,FSW = 1kHz -5/+ 5 A
Outputs
High output voltage Vb -Von Vop =12V Iour=-10mA

25 mvV
Low output voltage VoL Vpp =12V Ipyr= 10mA 5
Output pull-up resistance Ron Vop = 12V Iour=-10mA 2.5

Q

Output pull-down resistance RoL Vop =12V Ipur= 10mA 0.5

Switching Characteristics (V,=12V, over operating free-air temperature range)

Parameter Symbol Condition Min | Typ | Max Units
Rise time tr Croap= 1.8nF 6
Fall time tp Croap= 1.8nF 6
Delay matching ¢ INA=INB, OUTA=0OUTB at 50% 1
between 2 channels 4 transition point

Minimum input pulse
width that changes the tpw 15
output state

tp1 Croap= 1.8nF, 5V input pulse 9
Input to output
ropagation dela
Propag Y to2 Croap= 1.8nF, 5V input pulse 9
t Croap= 1.8nF, 5V enable pul 9
EN to output D3 LoAp™ 151 cnable puise
ropagation dela
propag Y tpa Croap= 1.8nF, 5V enable pulse 9
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Typical Performance Characteristics

Fig.2 Propagation Delay vs Supply Voltage

Fig.1 Operating Supply Current vs Frequency
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Fig.3 Rise Time vs Supply Voltage

Fig.4 Fall Time vs Supply Voltage
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Fig.5 Start-Up Current vs Temperature

Fig.6 Operating Supply Current vs Temperature
(Output Switching)
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Fig.7 Operating Supply Current vs
Temperature(Output in DC On/Off Condition)

Fig.8 UVLO Threshold vs Temperature
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Fig.13 Output Pull up Resistance vs Temperature

Fig.14 Output Pull Down Resistance vs
Temperature
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Fig.15 Enable Threshold vs Temperature
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Applications Information

Introduction

The WGO0502A single-channel, high-speed, low-side
gate-driver device is capable of effectively driving
MOSFET and IGBT power switches. Using a design
that inherently minimizes shoot-through current, the
WGO0502A device is capable of sourcing and sinking
high peak-current pulses into capacitive loads offering
small

rail-to-rail drive capability and extremely

propagation delay of 9ns .

Supply Voltage

The maximum supply voltage is 20 V. This high
voltage can be valuable in order to exploit the full
current capability of WG0502A when driving very large
MOSFETs. The minimum operating supply voltage is
set by the under voltage lockout function to a typical
default value of 4.2 V. This lockout function protects
power MOSFETs from running into linear mode with
subsequent high power dissipation.

The WGO0502A device provides 5A source, SA sink
peak-drive current capability. The bias supply voltage
range for which the WGO0502A device is rated to
operate is from 4.5 V to 18 V. The lower end of this
range is governed by the internal under voltage-lock out
protection feature on the Vpp pin supply circuit
blocks. Whenever the driver is in UVLO condition
when the Vpp pin voltage is below the Voy supply start
threshold, this feature holds the output low, regardless
of the status of the inputs. The upper end of this range
is driven by the 20V absolute maximum voltage rating
of the Vpp pin of the device. Keeping a 2V margin to
allow for transient voltage spikes, the maximum
recommended voltage for the Vpp pin is 18 V. It is
especially suited for driving emerging wide band-gap
power-switching devices such as GaN power-
semiconductor devices.

Feb 2023, Rev 1.0

Under voltage Lockout (UVLO)

The Under voltage Lockout function ensures that the
output can be switched to its high level only if the
supply voltage exceeds the UVLO threshold voltage.
Thus it can be guaranteed, that the switch transistor is
not switched on if the driving voltage is too low to
completely switch it on, thereby avoiding excessive

power dissipation. The UVLO level is set to a typical
value of 4.2V(with hysteresis). UVLO of 4.2 V is
normally used for logic level based MOSFETs.

L

Enable - - -

\j

Input

Ouput r : -

Power-up in a Non-Inverting Driver Channel

The WG0502A device follows non-inverting logic. The
input pins of the devices are based on what is known as
CMOS input threshold logic. In CMOS input logic, the
threshold voltage level is a function of the bias voltage
on the Vpp pin of the device. This offers the benefits of
higher noise immunity due to the higher threshold
voltage , as well as the ability to accept slow dv/dt input
signals for manipulating the propagation delay between
the PWM controller signal and the gate driver
output. For system robustness, internal pull-up and pull-
down resistors on the input pins ensure that outputs are
held low when the input pins are in floating condition.

Driver Outputs
In order to effect fast switching of power devices and
reduce associated switching power losses, a powerful

Chengdu Winhi Semiconductor Co., LTD.
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gate driver can be employed between the PWM output
of controllers and the gates of the power semiconductor
devices. Gate drivers also find other needs such as
minimizing the effect of high-frequency switching
noise by locating the high current driver physically
close to the power switch, driving gate-drive
transformers and controlling floating power device
gates, reducing power dissipation and thermal stress in
controllers by moving gate charge power losses into
itself. High-current gate driver devices are required in
switching power applications for a variety of reasons.
Emerging wide band-gap power device technologies
such as GaN based switches, which are capable of
supporting very high switching frequency operation, are
driving very special requirements in terms of gate drive
capability. These requirements include operation at low
Vpp voltages, low propagation delays and availability
in compact, low-inductance packages with good
thermal capability. In summary gate-driver devices are
extremely important components in switching power
combining benefits of high-performance, low cost,
component count and board space reduction and
simplified system design. The WGO0502A device
provides 5A source, 5A sink peak-drive current
capability. The device is designed to operate over a
wide Vpp range of 4.5 to 18V. Internal under voltage
lockout circuitry on the Vpp pin holds the output low
outside Vpp operating range. The capability to operate
at low voltage levels, such as below 5V, along with
best-in-class switching characteristics, is especially
suited for driving emerging wide band-gap power-
switching devices such as GaN power-semiconductor
devices.

The bias supply voltage range for which the WG0502A
device is rated to operate is from 4.5 Vto 18 V. The
lower end of this range is governed by the internal

Feb 2023, Rev 1.0

under voltage-lockout protection feature on the Vpp pin
supply circuit blocks. Whenever the driver is in UVLO
condition with the Vpp pin voltage below the Voy
supply start threshold, this feature holds the output low,
regardless of the status of the inputs. The upper end of
this range is driven by the 20V absolute maximum
voltage rating of the Vpp pin of the device. Keeping a
2V margin to allow for transient voltage spikes, the
maximum recommended voltage for the Vpp pin is 18
V.The UVLO protection feature also involves a
hysteresis function. When the Vpp pin bias voltage has
exceeded the threshold voltage and the device begins to
operate, if the voltage drops, the device continues to
deliver normal functionality unless the voltage drop
exceeds the hysteresis specification Vpp .

While operating at or near the 4.5 V range, ensure that
the voltage ripple on the auxiliary power supply output
is smaller than the hysteresis specification of the device
to avoid triggering device shutdown. During system
shutdown, the device operation continues until the Vpp
pin voltage has dropped below the Vg threshold,
which must be accounted for while evaluating system
shutdown timing design requirements. Likewise, at
system startup the device does not begin operation until
the Vpp pin voltage has exceeded above the
Von threshold. The quiescent current consumed by the
internal circuit blocks of the device is supplied through
the Vpp pin. The charge for source current pulses
delivered by the out pin is also supplied through the
same Vpp pin. As a result, every time a current is
sourced out of the output pin , a corresponding current
pulse is delivered into the device through the Vpp
pin. Therefore, ensure that local bypass capacitors are
provided between the Vppand Gnd pins and located as
close to the device as possible, for the purpose of
decoupling.

Chengdu Winhi Semiconductor Co., LTD.
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Mechanical Dimensions

Note:

Package Information SOT23-5L

n
0

HOE R
PIN #1 e
R . SN
At — T BASE ém.
SECTION B-B
MILLIMETER
SYMBOL

MIN MAX
A 0.9 1.45
Al 0 0.15
A2 0.9 1.3
b 0.28 05
¢ 0.1 0.23
D 2.82 3.05
E 2.6 3
El 1.5 1.75
€ 0.95BSC
el 1.8 2
L 0.3 0.6
0 0° 8°

1. Followed from JEDEC MO-178 AB.

2. Dimension D and E1 do not include mold flash, protrusions or gate burrs. Mold flash, protrusions or gate burrs

shall not exceed 10mil per si.
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NOTICE

Chengdu Winhi Semiconductor Co., Ltd (WH) reserves the right to make changes without notice in order to
improve reliability, function or design and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before orders and should verify that such information is current and
complete. All products are sold subject to WH's terms and conditions supplied at the time of order
acknowledgement.

WH, its affiliates, agents, and employees, and all persons acting on its or their behalf, disclaim any and all
liability for any errors, inaccuracies or incompleteness contained herein or in any other disclosure relating to any
product.

WH disclaims any and all liability arising out of the use or application of any product described herein or of
any information provided herein to the maximum extent permitted by law. The product specifications do not
expand or otherwise modify WH's terms and conditions of purchase, including but not limited to the warranty
expressed therein, which apply to these products.

WH warrants performance of its hardware products to the specifications at the time of sale, testing, reliability
and quality control are used to the extent WH deems necessary to support this warrantee. Except where agreed
upon by contractual agreement, testing of all parameters of each product is not necessarily performed.

WH does not assume any liability arising from the use of any product or circuit designs described herein.
Customers are responsible for their products and applications using WH's components. To minimize risk,
customers must provide adequate design and operating safeguards.

WH does not warrant or convey any license to any intellectual property rights either expressed or implied
under its patent rights, nor the rights of others. Reproduction of information in WH's data sheets or data books is
permissible only if reproduction is without modification or alteration. Reproduction of this information with any
alteration is an unfair and deceptive business practice.

WH is not responsible or liable for such altered documentation. Resale of WH's products with statements
different from or beyond the parameters stated by WH for that product or service voids all express or implied
warrantees for the associated WH product or service and is an unfair and deceptive business practice.

All Rights Reserved.
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Chengdu Winhi Semiconductor Co., LTD

Main Sites:

- Headquarters
Hangzhou Via-Media Semiconductor Co., LTD.

1305-1306, Building 71, No. 90, Wensan Road, Xihu

District, Hangzhou, Zhejiang Province, P.R. China
Tel: +86-0571-8515 0563

- Shanghai
Shanghai R&D Center.
1506~1508, Xinyin Building, 888 Yishan Road,
Shanghai, P.R of China
Tel: +86-021-54201999

- Xi’an

Xi’an R&D Center

1703B, Building A, Greenland Center, Jinye Road,
High-Tech Zone, Xi'an, Shaanxi, P.R of China
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- Chengdu Office
Chengdu Winhi Semiconductor Co., LTD.
Floor 15, Building 5, No. 171, Hele 2™ Street,
Chengdu, Sichuan Province, P.R. China

Tel: +86-028-8505 0771

- Shenzhen

Shenzhen Sales Center.
17B, No.1 Phoenix Building, 2008 Shennan Road,
Shenzhen, P.R of China
Tel: +86-0755-82570682
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