PS5005

High Efficiency, Low Voltage
Step-up DC/DC Converter

GENERAL DESCRIPTION

The PS5005 is a compact, high efficiency, and low voltage step-up DC/DC converter
with an Adaptive Current Mode PWM control loop. It comprises of an error amplifier, a ramp generator, a
PWM comparator, a switch pass element and the driver. It provides stable and high
efficient operation over a wide range of load currents without external compensation. The below 1V
start-up input voltage makes PS5005 suitable for single battery cell applications. The
built-in  power transistor is able to provide up to 300mA output current while working
under Li-Battery Supply. Besides, it provides extra pin to drive external power devices (NMOS or NPN )
in case higher output current is needed. The output voltage is set with two external resistors. The 500KHz
high switching rate reduces the size of external components. Besides, the 14pA low quiescent current
together with high efficiency maintains long battery lifetime.

FEATURES

Low Quiescent (Switch-off) Supply Current: 14pA

Low Start-up Input Voltage: typical 0.8V

High Supply Capability: Deliver 3.3V 100mA with 1Alkaline Cell; 5V 300mA with 1 Li-Cell
Zero Shutdown Mode Supply Current

High efficiency: 90%

Fixed switching frequency: 500KHz

Options for internal or external power switches

Package type: SOT-26, SOT-89-5

APPLICATIONS
MP3, PDA, Electronic Dictionary, DSC, LCD, RF-Tag, Portable Devices, Wireless Devices, etc.
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ABSOLUTE MAXIMUM RATINGS
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ELECTRICAL CHARACTERISTICS

(V=155 VID=32.3V lead curvenr=0 TA =357 unless atherwize cpecifted )

Svimbol Trem Test Condicion Min | Tvp | Max Uit
Vir  |Starmup Veiage = lrod ~ (o] wes | W
Voo  |Operatiog VDD Range VDD pin Vaoltage 2 - & Y
T Shusdown Currens 10V CE Fin = 0%, VIN =45V - 001 1 A

Tewerres) aep |Swinch-CHE Cuorent I{Veg) VI =& i a 75 wA

Tomrer  [Contimuous Swikching Current WVIN =CE= 33V, VEB=0GND| €422 [ 024 07 A

Tooeoan. [ Lond Cirent IVes WIN = 1,3V, VOUT = 3.3V — | 36 | - A
Vypr  |Feedback Reference Voltage  ilose loop, VDD = 3.3V ¥ | L8 | 1175 ¥

Fs Swvitching Freguency VDD =33V 425 5 575 EHz
Dang  |Maximam Dusy VDD = 3.3V 53 8l -- b
On Bespoanee, IN o WVDOD  WDD =33V " 03 i1 4]
Lomr  |Limt Coreemt VDD = 3.3V i 15 2 A
On Besisamce, EXT e VDD (VDD =35V - 14 83 i
Cm Besistance, EXTw GND (VDD = 3.3V - 245 53 [
OWipe  |Lime Begniation VI =3 5~ 6V, IL = lmA - 1.25 3 mW
O¥poan (Load Regninteo WVIM =2 5% IL = 1 ~ 100mA - IR E - VoA
CE mgger Level VDD = 3.3V 04 0.8 | B W
T8 Vaul Temperatire Cozflicienl 30 pom T
ATSD |Themal Shurdown Hysterens P 10 il 8




PS5005

TYPICAL APPLICATION CIRCUITS
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APPLICATION DESIGN GUIDELINES

1) Output Voltage Setting

Referring to Typical Application Circuit 1, the output voltage of switching regulator (Vout) is set with
following equation:

Vout=(1+R1/R2)*Vfb

2) Feedback Loop Design

Referring to Typical Application Circuit 1 again, the selection of R1 and R2 is a trade-off between

quiescent current consumption and interference immunity besides abiding by the above equation.

° Higher R reduces quiescent current ( 1=1.25V/R2)

° Lower R gives better interference immunity, and is less sensitive to interference, layout
parasitic, FB node leakage, and improper probing to FB pin.

Hence for applications without standby or suspend modes lower R1 and R2 values are preferred, while

for applications concerning the current consumption in standby or suspend modes, higher values of R1

and R2 are needed. Such high impedance feedback loop is sensitive to any interference, which

requires careful PCB layout and avoid any interference, especially to FB pin.To improve the system

stability, a proper value capacitor between FB pin and Vout is suggested. An empirical suggestion is

around 100pF for MQ feedback resistors and 10nF~0.1uF for lower R values.
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3) PCB Layout Guide

PCB Layout shall follow these guidelines for better system stability:

° A full GND plane without any gap break.

° VDD to GND bypass Cap - The 1uF MLCC noise bypass Cap between pin 5 and pin 3 shall

have short and wide connections.

° Vin to GND bypass Cap - Add a Cap close to the inductor when Vin is not an idea voltage
source.

° Minimize the FB node copper area and keep it far away from noise sources.

° Minimize the parasitic capacitance connected to LX and EXT nodes to reduce the switch loss.

TEST CIRCUITS
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TYPICAL OPERATING CHARACTERISTICS
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PACKAGE INFORMATION
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{2) SOT-89-5
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The information described herein is subject to change without notice.

CHIPLINK SEMICONDUCTOR is not responsible for any problems caused by circuits or diagrams described
hereinwhose related industrial properties, patents, or other rights belong to third parties. The application circuit
examples explain typical applications of the products, and do not guarantee the success of any specific mass-
production design.

When the products described herein are regulated products subject to the Wassenaar Arrangement or other
agreements, they may not be exported without authorization from the appropriate governmental authority.

Use of the information described herein for other purposes and/or reproduction or copying without the express
permission of CHIPLINK SEMICONDUCTOR s strictly prohibited.

The products described herein cannot be used as part of any device or equipment affecting the human body,
such as exercise equipment, medical equipment, security systems, gas equipment, or any apparatus installed
in airplanes and other vehicles, without prior written permission of CHIPLINK SEMICONDUCTOR.

Although CHIPLINK SEMICONDUCTOR exerts the greatest possible effort to ensure high quality and reliability,
the failure or malfunction of semiconductor products may occur. The user of these products should therefore give
thorough consideration to safety design, including redundancy, fire-prevention measures, and malfunction
prevention, to prevent any accidents, fires, or community damage that may ensue.
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