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1A, High Efficiency Step-Down DC/DC Converter

Description

Typical Application

Features

€ Up to 1A max output current

€ Input OVP protection (typical value: 6.3V)
€ 2.7V to 5.5V input voltage range

€ Fixed 1.5MHz switching frequency

€ Light Load operation

€ 100% duty operation

€ Internal compensation

4 RoHS Compliant and Halogen Free

Vin
2.7V to 5.5V
O @

10uF ==
Cin

VIN

EN

SW

FB

GND

CL16512BA series is a built-in input OVP, high-efficiency DC to DC step down switching regulator, capable of
delivering up to 1A output current. The CL16512BA operates in a wide range input voltage from 2.7V to 5.5V making the
IC ideal for low voltage power conversions. Running at a fixed frequency of 1.5MHz allows the use of small inductance

value and low DCR inductors, thereby achieving higher efficiency.

Applications

¢ USB Ports/Hubs

¢ Hot Swaps

& Cell Phones

¢ Tablet PC

¢ Set Top Boxes
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CL16512BA is offered in SOT23-5L package
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Pin Definition

SOT-23-5L
FB VIN
ﬁ ’ﬂ PACKAGE MARKING MARKING DESCRIPTION
AB Chip series model (Fixed code)
ABYWBA ABYWBA YW Year week code
BA Light load and high efficiency (Fixed code)
i
EN GND SW
Pin Description
PINNO. | PIN NAME DESCRIPTION
1 EN Turns on/turns off control input.
2 GND Power ground pin.
3 SW Inductor pin. Connect this pin to the switching node of inductor.
4 VIN Power input pin.
5 FB Output feefback pin Vout=0.6* (1+R1/R2) .

S

Universal Naming Convention

Abbreviation of product company name
Series model

Light load and high efficiency model
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ASBEES AUOENE 1A, High Efficiency Step-Down DC/DC Converter
Absolute Maximum Ratings
PARAMETER SYMBOL RATING UNIT
Input voltage VN -03~65V \Y
SW (DC), FB voltage Vsw (o) Vss-0.3 ~ Vin V
SW (AC, less than 10nS) voltage Vsw (Ac) Vss-0.3 ~ Vout+6.5 V
Operating temp. T, -40 ~ +150 C
Storage temp. Tste -55 ~ +150 C
Lead temp. TsoLber 260°C, 10s C

Package Dissipation Level

PACKAGE ROJA (°C/W)
SOT23-5L 250
Power waste PD@Ta=25°C, SOT23-5 0.4W

ESD And Latch-up Grade
| Human body model ESD level 2000V
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Function Block Diagram
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Electrical Characteristics
(Vin=5V, Ta= 25C unless otherwise specified)

PARAMETER CONDITIONS MIN TYP MAX | UNIT
Input voltage 2.7 5.5 V
Input OVP protection voltage 6.3 V
UVLO threshold 2.5 \Y
UVLO hysteresis 0.15 V
Quiescent current Vin=5V, Vour=1.2V 50 MA
Shutdown supply current Ven=0V 0.1 1 MA
Reference voltage Vin=2.7 to 5.5V 0.588 0.6 0.612 V
Reference current 0.01 MA
Maximum duty 100 %
Switching frequency 1.5 MHz
Short switching frequency 380 KHz
Internal soft-start Time 1 ms
High side MOSFET on-resistance 220 mQ
Low side MOSFET on-resistance 130 mQ
High side MOSFET current limit 2.2 A
High side MOSFET leakage current Vin=5V, Vrs=0.7V 10 MA
EN pin pull-low resistance 1.2 MQ
EN pin input low voltage 04 V
EN pin input high voltage 1.5 V
Output discharge switch on resistance | Ven=0V 140 Q
Thermal shutdown temperature 160 T
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Function Description

CL16512BA high efficiency switching regulator is a small, simple, DC-to-DC step-down converter capable of delivering
up to 1A of output current. The device operates in pulse-width modulation (PWM) at 1.5MHz from 2.7V to 5.5V input
voltage and provides an output voltage from 0.6V to VIN, making the IC ideal for on-board post-regulation applications.
An internal synchronous rectifier improves efficiency and eliminates the typical Schottky free-wheeling diode. Using the
on resistance of the internal high-side MOSFET to sense switching currents eliminates current-sense resistors, further

improving efficiency and reducing cost.

eLoop Operation

The IC uses a PWM current-mode control scheme. An open-loop comparator compares the integrated voltage-feedback
signal against the sum of the amplified current-sense signal and the slope compensation ramp. At each rising edge of the
internal clock, the internal high-side MOSFET turns on until the PWM comparator terminates the on cycle. During this
on-time, current ramps up through the inductor, sourcing current to the output and storing energy in the inductor. The
current mode feedback system regulates the peak inductor current as a function of the output voltage error signal. During
the off cycle, the internal high-side P-channel MOSFET turns off, and the internal low-side N-channel MOSFET turns on.

The inductor releases the stored energy as its current ramps down.

eCurrent Sense
An internal current-sense amplifier senses the current through the high-side MOSFET during on time and produces a
proportional current signal which is used to sum the slope compensation signal. The summed signal then is compared

with the error amplifier output by the PWM comparator to terminate the on cycle.

eCurrent Limit

Ther is a cycle-by-cycle current limit on the high-side MOSFET. When the current flowing out of SW exceeds this limit,
the high-side MOSFET turns off and the synchronous rectifier turns on. The IC utilizes a frequency fold-back mode to
prevent overheating during short-circuit output conditions. The device enters frequency fold-back mode when the FB
voltage drops below 250mV, limiting the current to IPEAK and reducing power dissipation. Normal operation resumes

upon removal of the short-circuit condition.

¢Soft-Start

The IC has an internal soft-start circuit to reduce supply inrush current during startup conditions. When the device exits
under-voltage lockout (UVLO), shutdown mode, or restarts following a thermal-overload event, the soft-start circuit slowly

ramps up the output voltage.

¢UVLO and Thermal Shutdown
If VIN drops below 2.5V, the UVLO circuit inhibits switching. Once VIN rises above 2.7V, the UVLO clears, and the

soft-start sequence activates. Thermal-overload protection limits total power dissipation in the device. When the junction
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temperature exceeds TJ= +160°C, a thermal sensor forces the device to shutdown, allowing the die to cool down. The

thermal sensor turns the device on again after the junction temperature falls below 60°C. After a thermal-shutdown

condition, the soft-start sequence begins.

Application Information

eSetting Output Voltages

The resistive voltage divider allows the FB pin to sense a fraction of the output voltage shown as below.

Vout
R1
FB
R2
GND

For adjustable voltage mode, the output voltage is set by an external resistive voltage divider according to the following

equation:

Vour = V. (1 + Rl)
ouT — VFB R2

where VFB is the feedback reference voltage (0.6V typ.).

elnductor Selection

The peak-to-peak ripple is set to 30% of the output current. This places the peak current far enough from the minimum
over current trip level to ensure reliable operation while providing enough current ripples for the current mode converter to
operate stably. The inductance is determined as expressed in the following equation:

L= (Vin = Vour) XD
Al xfyy

Where AlL is the inductor peak-to-peak ripple current D is the duty cycle determined by VOUT/VIN fSW is the switching

frequency.
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¢Output Capacitor Selection

For most applications a nominal 10uF or 22uF capacitor is suitable. The output capacitor keeps output ripple small and

ensures control-loop stability.

The output capacitor must also have low impedance at the switching frequency. Ceramic, polymer, and Tantalum
capacitors are suitable, with ceramic exhibiting the lowest ESR and high-frequency impedance. Output ripple with a

ceramic output capacitor is approximately as follows:

Vour < Al |ESR +
ouT L[ > 8fCOUT]

eInput Capacitor Selection
The input capacitance, CIN, is needed to filter the trapezoidal current at the source of the top MOSFET. To prevent large

ripple current, a low ESR input capacitor sized for the maximum RMS current should be used. The RMS current is given
by

lrms = loutr X VD > (1 —D)

This formula has a maximum at ,V,y = 2Vout , Where lgys = IOUT/Z
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Package Mechanical Data: SOT-23-5L
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Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 1.050 1.250 0.041 0.049
A1 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
c 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E 1.500 1.700 0.059 0.067
E1 2.650 2.950 0.104 0.116
e 0.950 (BSC) 0.037 (BSC)
el 1.800 2.000 0.071 0.079
L. 0.300 0.600 0.012 0.024
r 0° 8o 0° 8°
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® The information described herein is subject to change without notice.

® CHIPLINK Technology is not responsible for any problems caused by circuits or diagrams described herein whose
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 Technology is 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 Technology

@ Although CHIPLINK Technology 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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