Ll AIT Semiconductor Inc.

www.ait-ic.com

b

A7120

DC-DC CONVERTER BUCK (STEP-DOWN)

2A 1.4MHz 5.5V SYNCHRONOUS BUCK CONVERTER

DESCRIPTION

The A7120 is a high efficiency synchronous buck
regulator. The device operates from an input voltage
range of 3.6V to 5.5V and provides an output voltage
from 0.8 to 5V while delivering up to 2A of output
current.

The internal synchronous switches increase
efficiency and eliminate the need for an external
Schottky diode. The switching frequency is set by an
external resistor or can be synchronized to an
external clock. While switching frequency is set to
1.4MHz, A7120 can allow the use of small external
components, such as ceramic input and output caps,
as well as small inductors, while still providing low

output ripples.

100% duty cycle provides low dropout operation

extending battery life in portable systems.

The A7120 is available in SOP8 package.

ORDERING INFORMATION

Package Type Part Number
A7120M8R-XX
SOP8 M A7120M8VR-XX
XX: ADJ=Adjustable
Note V: Halogen free Package
R : Tape & Reel
AIT provides all RoHS products
Suffix “ V “ means Halogen free Package

FEATURES

Range of Input Voltage: 3.6V~5.5V
1pA Shutdown Current

100% Duty Cycle

High Efficiency: 92%

No Schottky Diode Required

3.5A Current Limit

0.8V Reference for Low Output Voltage
Operating Temp. Range: -20°C~85°C
Available in SOP8 Package

APPLICATIONS

Cellular phones

Digital Cameras

MP3 and MP4 players

Set top boxes

Wireless and DSL Modems

USB supplied Devices in Notebooks

Portable Devices

TYPICAL APPLICATION
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PIN DESCRIPTION
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Top View
Pin # Symbol Function
1 N.C Not Connected
2 PVbp Power Supply for internal power switch
3 LX Switching Node: PWM output connection to inductor
4 GND Ground Pin
5 FB Pin for Feedback Voltage
6 COMP Compensation Pin
7 Voo Power Supply for internal control circuit
8 RT Oscillator Resistor Input Pin
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ABSOLUTE MAXIMUM RATINGS

Max Input Voltage 5.5V
CE Pin Voltage —-0.3V to Vin+0.3V
FB Pin Voltage —-0.3V to Vin+0.3V
Ty, Max Operating Junction Temperature 125°C
Ta, Ambient Temperature -40°C - 85°C
Ts, Storage Temperature -40°C - 150°C
Lead Temperature & Time 260°C, 10S
HBM, ESD >2000V
B.a, Thermal resistance 150°C/W

Stresses above may cause permanent damage to the device. These are stress ratings only, and functional operation of the device at
these or any other conditions beyond those indicated in the Electrical Characteristics is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

REV2.1 -NOV 2008 RELEASED, AUG 2014 UPDATED - -3-



Ll AT Semiconductor Inc. A7120

h www.ait-ic.com DC-DC CONVERTER BUCK (STEP-DOWN)
2A 1.4MHz 5.5V SYNCHRONOUS BUCK CONVERTER

ELECTRICAL CHARACTERISTICS

Test condition is in 25°C, ViNn=5V

Parameter Symbol Conditions Min Typ. Max Unit

Input Voltage Range Vbb 3.6 5.5 \%

Feedback Voltage VRer 0.784 0.8 0.816 Vv

Feedback Leakage

current Irs 0.1 0.4 uA
Active, Vr=0.65,

Quiescent Current Iq No Switching 450 uA
Shutdown 1

Line Regulation LnReg Vin=4V to 5.5V 0.1 %IV

Load Regulation LdReg lour=0.1 to 2A 0.02 %IA

Switching Frequency Fsoc R3=180K 1.4 MHz

PMOS Rdson RdsonP 150 mQ

NMOS Rdson RdsonN 130 mQ

Peak Current Limit llimit 3.8 A
Vout=5.5V,

SW Leakage Current Iswlk Vsw=0 or 5.5V, 10 uA
EN=0V

EN Leakage Current lenlk 1 uA

EN Input High Voltage Vh_en Vin-0.6 \Y,

EN Input Low Voltage Vi_en Vin-0.8 \Y,
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TYPICAL PERFORMANCE CHARACTERISTICS

1.  Efficiency vs. Output Current Vout=1.0V 2. Load Regulation Vour=1.0V
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7. Frequency vs. Temperature Vin=5V 8. Output Voltage vs. Temperature Vin=5V
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APPLICATION INFORMATION

Layout is critical to achieve clean and stable operation. The switching power stage requires particular
attention. Follow these guidelines for good PC board layout:

1) Place decoupling capacitors as close to the IC as possible

2) Connect input and output capacitors to the same power ground node with a star ground configuration then
to IC ground.

3) Keep the high-current paths as short and wide as possible.

4) If possible, connect Vop, LX, and GND separately to a large copper area to help cool the IC to further
improve efficiency and long-term reliability.

5) Ensure all feedback connections are short and direct. Place the feedback resistors as close to the IC as
possible.

6) Route high-speed switching nodes away from sensitive analog areas
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No. Reference Type Specification Note
1 C1 Capacitor MLCC 10uF; SMD 0805
2 C2 Capacitor MLCC 10uF; SMD 0805
3 C3 Capacitor MLCC 3.3nF; SMD 0805
4 L1 Inductor 2.2uH; 3A; SMD, Shielding
5 U1 IC A7120; SMD SOP-8
6 R1 Resistor 10K;SMD 0805; 1%
7 R2 Resistor 31K;SMD 0805; 1% If Vout is 1.0V, R2 is 2.5K
8 R3 Resistor 180K;SMD 0805; 1%
9 R4 Resistor 5.6K;SMD 0805; 5%
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PACKAGE INFORMATION

Dimension in SOP8 Package (Unit: mm)
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Symbol Min Max
A - 1.77
A1 0.08 0.28
A2 1.2 1.6
b 0.39 0.48
c 0.21 0.26
4.700 5.100
E 3.7 4.1
E1 5.800 6.200
e 1.270(BSC)
L 0.5 0.8
0 0° 8°
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IMPORTANT NOTICE

AIT Semiconductor Inc. (AiT) reserves the right to make changes to any its product, specifications, to
discontinue any integrated circuit product or service without notice, and advises its customers to obtain the
latest version of relevant information to verify, before placing orders, that the information being relied on is

current.

AIT Semiconductor Inc.'s integrated circuit products are not designed, intended, authorized, or warranted to
be suitable for use in life support applications, devices or systems or other critical applications. Use of AiT
products in such applications is understood to be fully at the risk of the customer.  As used herein may
involve potential risks of death, personal injury, or servere property, or environmental damage. In order to
minimize risks associated with the customer's applications, the customer should provide adequate design and

operating safeguards.

AIT Semiconductor Inc. assumes to no liability to customer product design or application support. AT

warrants the performance of its products of the specifications applicable at the time of sale.
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