
WD0301P

Datasheet



18V 3A 600KHz Performance DCM Step-Down Converter WD0301P

Mar 2023, Rev1.0 Chengdu Winhi Semiconductor Co., LTD.

DESCRIPTION
WD0301P is a simple and easy-to-use 3A

synchronous step-down converter with small size
SOT23-6L package. The device is optimized to
minimize the external components required for
operation and achieve low standby current.

These switching mode power supply (SMPS)
devices adopt COT mode control, which can provide
fast transient response, and support such as polymer
low equivalent series resistance (ESR) output
capacitors and ultra-low ESR ceramic capacitors
without external compensation components.

WD0301P can operate in pulse skip mode, thus
maintaining high efficiency during light load operation.
WD0301P uses 6-pin 1.6mm × 2.9mm SOT23-6L
package with rated junction temperature range of – 40 °
C to 125 ° C.

FEATURES
Wide 4.7V-to-18V Operating Input Range
 100mΩ/60mΩ InternalPower MOSFETs
 Fast Transient Response with COT MODE
Output Voltage Range: 0.77V to 5.5V
 Performance DCM Mode
 600KHz Switching Frequency
Low Shutdown Current Less than 10 µA
 2% Feedback Voltage Accuracy (25°C)
Cycle-by-Cycle Over current Limit
Hiccup-Mode Over current Protection
Non-Latch UVP and TSD Protections
 Fixed Soft-Start: 1.0 ms

Applications
Networking Home Terminal
Digital Set-Top Box (STB)
General Purposes
Game Stations

Typical Application
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Ordering and Marking Information
Part Number Package Mark

WD0301P SOT23-6L

WD0301P=Device code
XXXXX= Special code

Package Reference

Pin Functions

Package Pin Name Description

1 GND System Ground.Connect to GND with copper traces and vias.

2 SW Switch Output. Connect using wide PCB trace.

3 VIN Supply Voltage.Requires C1 to decouple the input rail. Connect using a wide
PCB trace.

4 FB Set the output voltage with from the tap of an external resistor divider
running from the output to GND.

5 EN EN=High to enable the WD0301P. For automatic start-up, connect EN to VIN

using a 10kΩ resistor.

6 BST
Connect a capacitor and a resistor between SW and BS pins to form a
floating supply across the high-side switch driver. Recommend to use 0.1uF
BST capacitor.。
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Absolute Maximum Ratings
VIN ...................................................................................................................................................-0.3V to 20V

EN ...................................................................................................................................................-0.3V to 20V

VSW .............................................................................................-2V (-3.5V for <10ns) to 20V (20V for <10ns)

VBS ...................................................................................................................... -0.3V to 27V (25V for <10ns)

VBS vs VSW.....................................................................................................................................-0.3V to 6.5V

VFB.................................................................................................................................................-0.3V to 6.5V

Junction Temperature..................................................................................................................................150°C

Lead Temperature .......................................................................................................................................260°C

Storage Temperature.................................................................................................................... -65°C to 150°C

ESD Ratings
Human Body Model (HBM) .....................................................................................................................±3KV

Charged Device Model (CDM) ................................................................................................................±2KV

Recommended Operating Conditions
Supply Voltage VIN .........................................................................................................................4.7V to 18V

Supply Voltage EN ........................................................................................................................-0.1V to 18V

Supply Voltage VFB .......................................................................................................................-0.1V to 5.0V

Output Voltage VOUT ....................................................................................................................0.77V to 5.5V

Operating Junction Temp. (TJ) ................................................................................................ -40°C to +125°C

Thermal Resistance
Package..............................................................................................................................................SOT-23-6L

RθJA.........................................................................................................................................................140 °C/W

RθJC........................................................................................................................................................ 88 °C/W
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Electrical Characteristics (TJ = –40°C to 125°C, VIN = 12 V unless otherwise noted)

Parameter Test Conditions Min TYP Max Unit

Supply Current

IVIN Operating – non-switching supply current VIN current, VEN = 5 V, VFB = 0.8 V 350 400 µA

IVINSDN Shutdown Supply Current VIN current, VEN = 0 V 1.8 6 µA

Logic Threshold

VENH EN high-level input voltage EN 1.65 V

VENL EN low-level input voltage EN 1.0 V

VFB Voltage

VFB VFB threshold voltage
VOUT = 1.05V

continuous mode operation
754 770 786 mV

IVFB VFB input current 0 ±0.1 µA

MOSFET

RDS(on)H High-side switch resistance TA = 25°C, VBST – SW = 5.5 V 100 mΩ

RDS(on)L Low-side switch resistance TA = 25°C 60 mΩ

Current Limit

IOCL Current limit DC current, VOUT = 1.05 V, L = 2.2 µH 3.4 3.8 4.2 A

Thermal Shutdown

TSDN Thermal shutdown threshold
Shutdown temperature 160

°C
Hysteresis 40

On-Time Timer Control

tOFF(MIN) Minimum off time VFB = 0.5 V 220 310 ns

Soft Start

Tss Soft-start time Internal soft-start time 1.0 ms

Frequency

Fsw Switching frequency VIN = 12 V, VO = 1.05 V, FCCM mode 600 kHz

Output Under Voltage and Over Voltage Protection

VUVP Output UVP threshold 65%

THICCUP_WAIT Hiccup on time 1.8 ms

THICCUP_RE Hiccup time before restart 15 ms

UVLO

UVLO UVLO threshold

Wake up VIN voltage 3.9 4.1

VShutdown VIN voltage 3.6

Hysteresis VIN voltage 0.3
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Typical Performance Characteristics
Vin =12V, Vout = 3.3V, L = 2.2µH, Cout = 2x22µF, TA = +25°C, unless otherwise noted

Ripple Load=100mA Ripple Load=3A

Power Up through EN Load 3A Power Down through EN Load 3A

Power Up through VIN Load 3A Power Down through VIN Load 3A
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Dynamic Load 0.1-1.5A Dynamic Load 0.5-2.5A
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Vout=1.05V L=2.2uH Vout=3.3V L=2.2uH

Line Regulation Load Regulation
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Detailed Description
Overview

The WD0301P is a 3A synchronous step-down DC/DC converter with adaptive constant on-time (ACOT) mode
control. The ACOT mode control supports low ESR output capacitors such as specialty polymer capacitors and
multi-layer ceramic capacitors without complex external compensation circuits. The fast transient response of ACOT
mode control can reduce the output capacitance required to meet a specific level of performance.

Functional Block Diagram

Feature Description
Adaptive On-Time Control and PWMOperation
The main control loop of the WD0301P is adaptive on-time pulse width modulation (PWM) controller. At the
beginning of each cycle, the high-side MOSFET is turned on. This MOSFET is turned off after the internal On-Time
generator expires. This On-Time duration is set proportional to VIN (input voltage) and inversely proportional to VO
(output voltage) to maintain a pseudo-fixed frequency over the input voltage range. The On-Time generator is reset
and the high-side MOSFET has turned on again when the feedback voltage falls below the reference voltage.

Advanced Eco-mode
The WD0301P is designed with advanced Eco-mode to maintain high light load efficiency. As the output current
decreases from heavy load condition, the converter runs into DCM (discontinuous conduction mode). The on-time
is kept almost the same as it was in CCM (continuous conduction mode) so that it takes longer time to discharge the
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output capacitor with smaller load current to the level of the reference voltage. This lowers the switching frequency ,
proportional to the load current, and keeps the light load efficiency high. The BCM is the boundary between CCM
and DCM. The BCM operation current IOUT(BCM) can be calculated in :

insw

outin

VFL
VV




2

)(VIout out
(LL)

Soft Start and Pre-Biased Soft Start
The WD0301P have an internal 1-ms soft-start. When the EN pin becomes high, the internal soft-start function
begins ramping up the reference voltage to the PWM comparator. If the output capacitor is pre-biased at startup, the
devices initiate switching and ramp up only after the internal reference voltage exceeds the feedback voltage VFB.
This scheme ensures that the converters ramp up smoothly into the regulation point.

Current Protection
The switch current is monitored during the OFF state. If the monitored current is above the OCL level, the converter
maintains low-side FET on and delays the creation of a new set pulse. Even if the voltage feedback loop requires one
until the current level becomes OCL level or lower.

Under voltage Lockout (UVLO) Protection
UVLO protection monitors the internal regulator voltage. The device is shut off when the voltage is lower than
UVLO threshold voltage. This protection is non-latching.

Thermal Shutdown
The device monitors its temperature of itself. If the temperature exceeds the threshold value (typically 160°C), the
device is shut off. This method is a non-latch protection.

Device Functional Modes
Normal Operation
When the input voltage is above the UVLO threshold,and the EN voltage is above the enable threshold, the
WD0301P can operate in its normal switching modes. Normal continuous conduction mode(CCM) occurs when the
minimum switch current is above 0 A. In CCM, the WD0301P operates at a quasi-fixed frequency of 600 KHz.

Performance-DCM Eco-mode Operation
When the WD0301P is in the normal CCM operating mode and the switch current falls to 0A, the WD0301P begin
operating in Performance-DCM Eco-mode. Each switching cycle is followed by a period of energy saving sleep time.
The sleep time ends when the VFB voltage falls below the Eco-mode threshold voltage. As the output current
decreases, the perceived time between switching pulses increases.
In light load, the output ripple voltage can be calculated by:
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To minimize the output ripple voltage of light load, the WD0301P set the constant on time of DCM mode to 0.564
times the Ton of CCM mode. So the output ripple voltage of light load in Performance-DCM Eco-mode is equals to
the output ripple voltage of heavy load .

Standby Operation
When the WD0301P operates in either normal CCM or Eco-mode, they may be placed in standby by asserting the
EN pin low.

Application Information
Because of the high integration in the WD0301P IC, the design circuit for the IC is simple. Only input capacitor CIN,
output capacitor COUT, output inductor L, and feedback resistors (R1 and R2) need to be selected for the application.

Output Voltage Setting
The output voltage is set with a resistor divider from the output node to the VFB pin. We recommend using 1%
tolerance or better divider resistors. The FB pin regulated voltage is 0.77V. So the output voltage is equal to:

）（
R2
R11VV FBout 

where VFB is the feedback voltage and the VOUT is the output voltage.
The table lists the recommended resistors value for common output voltages：

Inductor Selecting
The output inductor stores energy and supplies a constant current to the output load. Its value determines the ripple
current which affects the efficiency and the output voltage ripple. For efficiency, we should select the low DCR, for
low ripple current, we should select high inductor. As a result, the trade-off condition often happens between
maximum energy storage and the physical size of the inductor. But we suggest that the inductor saturation current
should be larger than the IC’s current limit.

A good compromise value between size and efficiency is suggested to set the peak-to-peak inductor ripple. Current
ΔL equal to 30% of the maximum load current. But setting the peak-to-peak inductor ripple current ΔL between
20%~50% of the maximumload current is also acceptable. The inductance value can be calculated by:

OUTPUT

VOLTAGE (V) R1 (kΩ) R2 (kΩ)
L1 (µH)

C1+C2 (µF)MIN TYP MAX

1.05 3.74 10.0 1.5 2.2 4.7 22 to 66

1.5 9.53 10.0 1.5 2.2 4.7 22 to 66

1.8 13.7 10.0 1.5 2.2 4.7 22 to 66

3.3 33.2 10.0 2.2 2.2 4.7 22 to 66

5 54.9 10.0 3.3 3.3 4.7 22 to 66
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Where ΔIL is the inductor ripple current. Choose an inductor current approximately 30% of the maximum load
current. The Fsw is the switching frequency.

Input Capacitor Selecting
Depending on the application, the WD0301P requires an input decoupling capacitor and a bulk capacitor. We
recommend a ceramic capacitor over 22 µF for the decoupling capacitor. An additional 0.1µF capacitor from pin Vin
to ground is optional to provide additional high frequency filtering. The capacitor voltage rating needs to be greater
than the maximum input voltage. The ripple current for input voltage is calculated follow：

2

)(VIV outout
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inoutsw

outin
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




Output Capacitor Selecting
The output capacitor is selected to maintain the DC output voltage, handle the output ripple noise requirements and
supply the load transient current. Both steady-state ripple and transient requirements must be considered when
selecting this capacitor.
For the best performance, it is recommended to use X5R or better grade ceramic capacitor greater than 22uF
capacitance.The output voltage ripple can be calculated by:

2
inout

outinout
Ripple

VCL8
V-VVV

swF


）（

Bootstrap Capacitor Selection
A 0.1µF~1uF ceramic capacitor must be connected between the VBST to SW pin for proper operation.
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PCB Layout Note:
PCB layout is very important to achieve stable operation. For minimum the noise problem and the best operating
performance, PCB is preferred to following the guidelines as reference:

1. Keep the feedback trace as far away from the inductor and noisy power traces as possible. Do not allow the
switching current to flow under the IC.

2. Keep the SW trace as short and wide as possible to avoid the potential noise problem.

3. VIN and GND traces should be as wide as possible to reduce trace impedance. Provide sufficient vias for the
input capacitor and output capacitor.

4. Input capacitor must be close to pin VIN and GND. The loop area formed by Cin and GND must be
minimized.

5. Maximizing the PCB copper area connecting to GND pin is desirable to achieve the best thermal and noise
performance.
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SOT23-6L Package Information

SYMBOL
MILLIMETER

MIN MAX
A 0.9 1.45

A1 0 0.15

A2 0.9 1.3

b 0.28 0.5

c 0.1 0.23

D 2.82 3.05

E 2.6 3

E1 1.5 1.75
e 0.95BSC
e1 1.8 2
L 0.3 0.6

θ 0° 8°
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NOTICE
Chengdu Winhi Semiconductor Co., Ltd (WH) reserves the right to make changes without notice 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 the 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 warranty. 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. Reproducing 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
warranties for the associated WH product or service and is an unfair and deceptive business practice.

All Rights Reserved.
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