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                                                  1.0A Synchronous Step-Down Converter  
Description 
The RLCP2510 is a constant frequency, current mode step-down converter. The device integrates a main 

switch and a synchronous rectifier for high efficiency without an external Schottky diode. It is ideal for 

powering portable equipment that runs from a single cell Lithium-Ion (Li+) battery. The output voltage can 

be regulated as low as 0.6V. The RLCP2510 can also run at 100% duty cycle for low dropout operation, 

extending battery life in portable system. This device offers two operation modes, PWM control and PFM 

Mode switching control, which allows a high efficiency over the wider range of the load. The RLCP2510 is 

offered in a low profile 5-pin, SOT23-5 package, and is available in an Adjustable version. 

 

Features  
 2V to 6V Input Voltage Range   

 1A Output Current 

 Low Quiescent Current: 10μA 

 1.5MHz Constant Frequency Operation 

 Output Voltage as Low as 0.6V 

 PFM Mode for High Efficiency in Light Load 

 100% Duty Cycle in Dropout Operation 

 Short Circuit Protection 

 Thermal Fault Protection 

 Inrush Current Limit and Soft Start 

 <1μA Shutdown Current 

 SOT23-5 package 

 
Applications 
 Cellular and Smart Phones 

 Wireless and DSL Modems 

 PDAs 

 Portable Instruments 

 Digital Still and Video Cameras 

 DTV 

 
Typical Application 
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Pin Description 
 
 
 
 
 
 
 

SOT23-5 

The package of RLCP2510 is SOT23-5, with pin assignment shown in following table: 

 

Pin Name  Pin Number  Description 

EN 1 
Chip Enable Pin. Drive EN above 1.5V to turn on the chip.  

Do not leave EN floating. 

GND 2 Ground pin. 

SW 3 The switching node, connecting a 2.2uH inductor to this node 

VIN 4 The input power node, connecting a 10uF capacitor to ground. 

FB 5 Output Voltage Feedback Pin. With VFB at 0.6V 

 
order Information 

Part NO Package Reel/ PCS 

RLCP2510ST5/R6 SOT23-5 3000 

 
Absolute Maximum Ratings(Note 1) 

Item  Min Max Unit 

Input Supply Voltage -0.3 6.5 V 

EN,FB Voltages -0.3 VIN+0.3 V 

SW Voltage -0.3 VIN+0.3 V 

Operating Temperature Range -40 +85 ℃ 

Storage Temperature Range -60 +150 ℃ 

 
Item  Value Unit 

Junction Temperature(Note2) 150 ℃ 

Lead Temperature(Soldering,10s) 300 ℃ 

ESD MM(Machine Mode) 2 KV 

Power Dissipation 0.4 W 

Thermal Resistance Θjc 130 ℃/W 

Thermal Resistance θJA 250 ℃/W 
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Recommended Operating Condition (Note 2) 
(VIN=VEN=3.6V, VOUT=1.8V, TA = 25℃, unless otherwise noted.) 

PARAMETER CONDITIONS MIN TYP MAX UNIT 

Input Voltage Range  2  6 V 

Supply Current 

(Quiescent) 
VEN=3.0V  10 20 μA 

Supply Current 

(Shutdown) 
VEN=0  0 1 μA 

Regulated Feedback 

Voltage VFB 
 0.588 0.600 0.612 V 

Oscillation Frequency 
Vout=100% 

Vout =0V 

 1.5  MHz 

 300  kHz 

On Resistance of PMOS Isw=100mA  300 450 mΩ 

On Resistance of NMOS Isw=-100mA  300 450 mΩ 

Peak Current Limit VIN= 3V, VOUT =90%  2  A 

Over Voltage Protection 

Threshold 
  6.5  V 

EN High-Level Input 
VENH 1.5   V 

Voltage 

EN Low-Level Input 

Voltage 
VENL   0.4 V 

Under-Voltage Lockout 

Threshold 

Wake up  1.9  V 

Shutdown  1.75  V 

Hysteresis  150  mV 

SW Leakage Current 
VEN=OV, 

VIN=VSw=5.5V 
 ±0.01 ±1.0 uA 

Soft Start   800  uS 

Thermal Shutdown   160  ℃ 

Thermal Hysteresis   16  ℃ 

Note 1: Absolute Maximum Ratings are those values beyond which the life of a device may be impaired.  

Note 2: 100% production test at +25℃. Specifications over the temperature range are guaranteed by 

design and characterization.  
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Typical Characteristics 
VIN =5V, TA = +25ºC, unless otherwise noted. 
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Functional Block Diagram  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Applications Information 
Setting the Output Voltage The internal reference VREF is 0.6V (Typical).The output voltage 
is divided by a resistor, R1 and R2 to the FB pin. The output voltage is given by: 
 
 
 
 
Inductor Selection 
RLCP2510 works at a 1.5MHz oscillating frequency which helps to have a small voltage ripple 
at output. And 2.2uH inductor is found the most suitable value while meeting requirements 
on small output voltage ripple as well as a high-power conversion efficiency. 
 
Input Capacitor Selection 
The input capacitor reduces the surge current drawn from the input and switching noise from 
the device. The input capacitor impedance at the switching frequency should be less than 
input source impedance to prevent high frequency switching current passing to the input. A 
low ESR input capacitor sized for maximum RMS current must be used. Ceramic capacitors 
with X5R or X7R dielectrics are highly recommended because of their low ESR and small 
temperature coefficients. A 4.7μF ceramic capacitor for most applications is sufficient. A large 
value may be used for improved input voltage filtering. 
 
Output Capacitor Selection 
The output capacitor is required to keep the output voltage ripple small and to ensure 
regulation loop stability. The output capacitor must have low impedance at the switching 
frequency. Ceramic capacitors with X5R or X7R dielectrics are recommended due to their 
low ESR and high ripple current ratings. 
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PCB Layout 
An illustration of PCB layout recommendation with key elements is laid out as following. 
Please follow this PCB instruction to place the key peripheral devices such as input capacitors, 
output capacitors and inductor. And star-like connection for ground node is essential. And 
keeping power loop area as small as possible will improve the EMI performance. 
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Package Outline Dimensions (SOT23-5) 
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Important Note 

As the RLC product continues to improve gradually, we may experience significant changes. RLC 

reserves the right to correct, modify, enhance, and amend the products and services they provide, as 

well as the right to discontinue any product or service. Before placing an order, customers should 

obtain the latest information to verify that it is current and complete. All products sold must comply 

with RLC's terms and conditions in order to ensure proper processing of orders. RLC guarantees that 

the products they sell conform to the terms and conditions applicable to semiconductor sales. Only 

under this guarantee does RLC consider it necessary to employ testing and quality control measures 

for their products. Unless mandated by applicable laws requiring strict compliance, there is no 

obligation for testing all product parameters. RLC does not assume responsibility for customer product 

design or application. The materials provided contain circuit examples and usage methods solely for 

reference purposes; they do not guarantee suitability for volume production designs. Additionally, 

these materials may contain errors that could result in damages incurred by customers; therefore, 

RLC disclaims any liability in such cases. Customers are advised to use products within the limits 

specified in these materials while paying particular attention to absolute maximum ratings, operating 

voltages, and voltage characteristics. Any use of products outside of these specifications absolves 

RLC from responsibility; customers must accept full responsibility themselves. To minimize risks 

associated with customer-designed applications, adequate design safety measures should be 

implemented. When using RLC products, please ensure compliance with relevant laws and 

regulations pertaining to your country or region regarding application standards as well as testing 

requirements related to safety performance. For exports of RLC products overseas, it is essential that 

you adhere strictly to foreign exchange regulations and transaction laws throughout all necessary 

procedures involved in exportation processes. In case of disposal of any abandoned RLC product(s), 

please follow appropriate rules and regulations for proper disposal.  

RLC products are not designed to be radiation - resistant. Based on the intended usage, customers 

can incorporate radiation protection measures during the product design process. Under normal 

circumstances, RLC products do not harm human health. However, since they contain chemicals and 

heavy metals, do not put them in your mouth. Additionally, the fracture surfaces of wafers and chips 

can be sharp. When touching them with bare hands, please be careful to avoid injury.Semiconductor 

products have a certain probability of failure or malfunction. To prevent disruptions and social 

damages resulting from personal accidents, fire accidents, etc., as well as to avoid malfunctions, 

customers are required to be responsible for comprehensive design, implementing fire - spread 

prevention measures, and safety design against misoperation. Please conduct a full assessment of 

the entire system, and customers can determine its applicability on their own. 

This material also includes content related to the company's copyright and know - how. The records 

in this material are not intended to promise or guarantee the implementation and use of the company's 

and third - party intellectual property and other rights. Without the permission of our company, it is 

strictly prohibited to reprint, copy any part of this work, or disclose the material information to third 

parties. 

RLC shall not be held responsible for any damage or harm that occurs which is not related to the 

product itself, as well as for any infringement of third - party rights such as intellectual property rights. 

For more details about this material, please contact our sales office.  
 

 


