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Our own online store

Zero sale commission

$0.30/100PCs

B Digikey

240% sale commission

$0.42/100PCs

FEATURES

® High Efficiency: up to 97%

@ Up to 1.5A Max Output Current

® 2MHz Switching Frequency

® Low Dropout 100% Duty Operation
® Internal Compensation and Soft-start
® Current Mode Control

® Reference 0.6V

® Logic Control Shutdown (IQ<1uA)

® Thermal Shutdown, UVLO

@ Available in SOT23-5

APPLICATIONS

® Cellular Phones

@ Digital Cameras

® MP3 and MP4 Players
® Set Top Boxes

® Wireless and DSL Modems

® USB Supplied Devices in Notebooks
® Portable Devices

DESCRIPTION

The AT8028 is a high-efficiency, DC to DC step-down
switching regulators, capable of delivering up to 1.5A
of output current. The device operates from an input
voltage range of 2.6V to 5.5V and provides an output
voltage from 0.6V to VIN. Working at a fixed
frequency of 2MHz allows the use of small external
components, such as ceramic input and output caps,
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as well as small inductors, while still providing low
output ripples. This low noise output along with its

regulators. Internal soft-start control circuitry reduces
inrush current. Short-circuit and thermal shutdown

excellent efficiency achieved by the internal protection improves design reliability. The AT8028 is
synchronous rectifier, making AT8028 an ideal available in SOT23-5 package.
replacement for large power consuming linear
TYPICAL APPLICATION
VIN Vour
2.6V to 6V 1uH/2.2uH 1.8V
— VIN sw —Y YY) —
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Figure 3. Typical Application Circuit

ABSOLUTE MAXIMUM RATING
Table 1.

Parameter Value
Max Input Voltage 8V
Max Operating Junction Temperature(Ts) 125°C
Operating Ambient Temperature(Ta) —40°C to +125°C
Maximum Power Dissipation 400mwW
Storage Temperature(Ts) —40°C to +150°C
Lead Temperature & Time 260°C, 10s
ESD (HBM) >2000V

Note: Exceed these limits to damage to the device. Exposure to absolute maximum rating conditions may affect

device reliability.

PIN DESCRIPTION
Table 2.

NO. NAME

DESCRIPTION

1 EN

Enable pin for the IC. Drive the pin to high to enable the part, and low to disable.
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NO. NAME DESCRIPTION
2 GND |Ground
3 SW  |Inductor connection. Connect an inductor between SW and the regulator output.
4 VIN  |Power supply voltage.
5 FB Feedback input. Connect an external resistor divider from the output to FB and GND to set
the output to a voltage between 0.6V and VIN.

ELECTRICAL CHARACTERISTICS

(At Ta = +25°C, Vin =5V, unless otherwise noted.)

Table 3.

Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
Input Voltage Range Vin 2.6 5.5 Vv
Input Overvoltage Threshold Vove 6.1 Vv
Feedback Voltage VRer Vin = 5V 0.588 0.6 0.612 \Y
Feedback Leakage Current Irs 0.1 1 MA
Quiescent Current I Active, VFB=0.65, No Switching 80 MA
Shutdown Input Current Isnutoown EN = 0V 1 MA
Line Regulation LNR Vin = 2.6V to 5.5V 0.1 0.2 %/V
Load Regulation LDR Iour = 0.01 to 1A 0.1 0.2 %/A
Switching Frequency Fsoc 2 MHz
PMOS Rdson Rpson_p 250 350 mQ
NMOS Rdson Roson_n 150 250 mQ
Under Voltage Lockout Vuvio 1.9 2.1 2.3 Vv
UVLO hysteresis VuvLo_Hy 100 mV
Peak Current Limit Tuamrr 2.3 A

Inooap | Vin = 5V, Vour = 3.3V, Iour = OA 80 HA

SW Leakage Current Iswk |Vin = 6V, Vsw = 0 or 6V, Iour = 0A 1 MA
EN Leakage Current Tenk 1 MA
EN Input High Voltage IH_en 1.2 Vv
EN Input Low Voltage I en 0.5 Vv
Thermal Shutdown Temperature| Tsp 160 °C
Thermal Shutdown Hysteresis Tsh 15 °C
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TYPICAL CHARACTERISTICS

(At Ta = +25°C, Vin =5V, unless otherwise noted.)

Efficiency vs. Output Current Efficiency vs. Output Current
(Vout=1.2V) (Vout=1.8V)
100% 100%
95% 95%
90% 90%
> 8% < _ > 85%
S 80% S 80%
5 S
E  75% = 75%
70% ) 70%
65% Vinea 5y : 65% T e Vin=2.5V
60% e V/in=3.3V | 60% | s Vin=3.3V
55% _é —\/in=4.0V 559 _é s \[IN=4.0V
" e \/in=5,5V e \/in=5.5V/
50% : 50% r
0.001 0.01 0.1 1 0.001 0.01 0.1 1 10
lout (A) lout (A)
Efficiency vs. Output Current Output Ripple and SW at 1A load
(Vout=3.3V) Vin=5V / Vout=1.8V
100% Ch2—Vout ripple, Ch3—Vsw, Ch4—Isw
95% 209/ 3 200vV/ 4 1.00A/ 00s 500.03/ 88
90%
9 85% Vout ripple, 20mV/div
§ 80% 1 el ol ™ el e ™ el ™ e/ /™ N/ ™
£ 75%
70%
Vsw, 2V/div
65% g m n
60% Vin=4.0V Isw, 1A/div
ety T
n=s. 4
50% : '1 ™=
0.001 0.01 0.1 1 10
lout (A)
Load Transient Load Transient
Vin=5V / Vout=1.2V / lout=0.01~1.5A Vin=5V / Vout=3.3V / lout=0.01~1.5A
Ch2—Vout ripple, Ch4—lout Ch2—Vout ripple, Chd—lout
2 100% 3' 4 50DR/ 24402 1.0008/ Fik 1 2 2008 3 4 500%/ 24402 1.0002/ 8
2:¥out [{ ggle, 100mV/div | - 2r_w\.rc:ut ripple, 200mV|/div l
1 Tl
.| lout, 500mA/di \ . |, lout, 500mA/div
+ +
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BLOCK DIAGRAM
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Figure 4. Block Diagram

DETAILED DESCRIPTION

The AT8028 high-efficiency switching regulator is a
small, simple, DC-to-DC step-down converter
capable of delivering up to 1.5A of output current.
The device operates in pulse-width modulation
(PWM) at 2MHz from a 2.6V to 5.5V input voltage
and provides an output voltage from 0.6V to VIN,
making the AT8028 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 cost.

Loop Operation

AT8028 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 highside 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 while still
providing current to the output.

Current 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 with the slope compensation
signal. The summed signal then is compared with
the error amplifier output by the PWM comparator to
terminate the on cycle.

Current limit
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There is a cycle-by-cycle current limit on the ighside
MOSFET of 2.3A(typ). When the current flowing out
of SW exceeds this limit, the high-side MOSFET
turns off and the synchronous rectifier turns on.
AT8028 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 100mV,
limiting the current to 2.3A(typ) and reducing power
dissipation. Normal operation resumes upon removal
of the short-circuit condition.

Soft-start

AT8028 has an internal soft-start circuitry to reduce
supply inrush current during startup conditions.
When the device exits under-voltage lockout (UVLO),
shutdown mode, or restarts following a thermal
shutdown event, the soft-start circuitry slowly ramps
up current available at SW.

uvLO

If VIN drops below 2.1V, the UVLO circuit inhibits
switching. Once VIN rises above 2.2V, the UVLO
clears, and the soft-start sequence activates.
Thermal shutdown

Thermal shutdown protection limits total power
dissipation in the device. When the junction
temperature exceeds T:= +160°C, a thermal sensor
forces the device into shutdown, allowing the die to
cool. The thermal sensor turns the device on again

Input capacitor selection

The input capacitor in a DC-to-DC converter reduces
current peaks drawn from the battery or other input
power source and reduces switching noise in the
controller. The impedance of the input capacitor at
the switching frequency should be less than that of
the input source so high-frequency switching
currents do not pass through the input source. 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 Vour
AL = x (1— )
FTLx fs Vin
Vour Vour
AV, = X|1—
T T g x f& X LX Coyr ( Vin )

If the capacitor has significant ESR, the output ripple
component due to capacitor ESR is as follows:

AVoyr = ;S/Giz X (1 - VIC/];;T) X Rgsg
LAYOUT GUIDE

The blue line is placed [cout as close as!
on the back side. /éssible to Vout'

»
after the junction temperature cools by 15°C, Vout —C?Iu—t—
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OUTLINE DIMENSIONS
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Figure 6. Outline Dimensions

ORDERING INFORMATION

Table 4. Ordering Information

Part Number Buy Now

AT8028 (=)

*: both @ and @ are our online store icons. Our products can be ordered from either one of them with the same
pricing and delivery time.

NOTICE

1. It is important to carefully read and follow the warnings, cautions, and product-specific notes provided with
electronic components. These instructions are designed to ensure the safe and proper use of the component
and to prevent damage to the component or surrounding equipment. Failure to follow these instructions could
result in malfunction or failure of the component, damage to surrounding equipment, or even injury or harm to
individuals. Always take the necessary precautions and seek professional assistance if unsure about proper use
or handling of electronic components.
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Please note that the products and specifications described in this publication are subject to change without
prior notice as wecontinuously improve our products. Therefore, we recommend checking the product
descriptions and specifications before placing an order to ensure that they are still applicable. We also reserve
the right to discontinue the production and delivery of certain products, which means that not all products
named in this publication may always be available.

This means that while ATI may provide information about the typical requirements and applications of their
products, they cannot guarantee that their products will be suitable for all customer applications. It is the
responsibility of the customer to evaluate whether an ATI product with the specified properties is appropriate
for their particular application.

ATI warrants its products to perform according to specifications for one year from the date of sale, except
when damaged due to excessive abuse. If a product fails to meet specifications within one year of the sale, it
can be exchanged free of charge.

ATI reserves the right to make changes or discontinue products or services without notice. Customers are
advised to obtain the latest information before placing orders.

All products are sold subject to terms and conditions of sale, including those pertaining to warranty, patent
infringement, and limitation of liability. Customers are responsible for their applications using ATI products, and
ATI assumes no liability for applications assistance or customer product design.

ATI does not grant any license, either express or implied, under any patent right, copyright, mask work right,
or other intellectual property right of ATI.

ATI's publication of information regarding third-party products or services does not constitute approval,
warranty, or endorsement.

ATI retains ownership of all rights for special technologies, techniques, and designs for its products and
projects, as well as any modifications, improvements, and inventions made by ATIL.

Despite operating the electronic modules as specified, malfunctions or failures may occur before the end of
their usual service life due to the current state of technology. Therefore, it is crucial for customer applications
that require a high level of operational safety, especially in accident prevention or life-saving systems where
the malfunction or failure of electronic modules could pose a risk to human life or health, to ensure that
suitable measures are taken. The customer should design their application or implement protective circuitry or
redundancy to prevent injury or damage to third parties in the event of an electronic module malfunction or
failure.
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