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150KHz 2A PWM Buck DC/DC Converter
General Description

The XL1509 is a monolithic IC designed for a step-down DC/DC
converter, and own the ability of driving a 2A load without additional
transistor. It saves board space. The external shutdown function can be
controlled by logic level and then come into standby mode. The internal
compensation makes feedback control having good line and load regulation
without external design. Regarding protected function, thermal shutdown is to
prevent over temperature operating from damage, and current limit is against
over current operating of the output switch. If current limit function occurs and
VFB is down below 0.5V, the switching frequency will be reduced. The
XL1509 operates at a switching frequency of 150KHz thus allow smaller sized filter components than what would be
needed with lower frequency switching regulators. Other features include a guaranteed±4% tolerance on output
voltage under specified input voltage and output load conditions, and±15% on the oscillator frequency.The output
version included fixed 3.3V, 5V, 12V, and an adjustable type. The chips are available in a standard SOP8 and
ESOP8 package.

Features

 3.3V, 5V, 12V and Adjustable Output Version

 Output Adjustable Voltage From 1.23V to 37V

 Fixed 150KHz Switching Frequency

 Voltage Mode Non-synchronous PWM Control

 Thermal-Shutdown and Current-Limit Protection

 ON/OFF Shutdown Control Input

 Wide 4.5V to 40V Input Voltage Range

 Output Load Current: 2A

 Low Power Standby Mode

 Built-in Switching Transistor on Chip

SOP8

ESOP8

http://www.xlv-ic.com


深 圳 市 芯 珑 微 半 导 体 有 限 公 司
Shenzhen Xinlongwei semiconductor co., ltdXLV

® XL1509

www.xlv-ic.com 第 2 页 共 9 页

Package Information

Order Information Making ID Package Type Eco Plan Packing Type Supplied As

XL1509-ADJE1 XL1509-ADJE1 SOP8 RoHS & HF 4000 Units on Reel

XL1509-3.3E1 XL1509-3.3E1 SOP8 RoHS & HF 4000 Units on Reel

XL1509-5.0E1 XL1509-5.0E1 SOP8 RoHS & HF 4000 Units on Reel

XL1509-12E1 XL1509-12E1 SOP8 RoHS & HF 4000 Units on Reel

Application

 Simple High-Efficiency Step-down Regulator

 On-card Switching Regulators

 Positive to Negative Converter

Pin Configuration Pin Descriptions

Name Description
VIN Supply Voltage Input

Output Power Switching Output

GND Ground

FB Output Voltage Feedback Control

SD ON/OFF Shutdown

XL1509
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Block Diagram

Absolute Maximum Ratings

Characteristics Symbol Value Unit
Supply Voltage VIN +42 V
ON/OFF pin input voltage VSD -0.3 ~ VIN V
Feedback pin voltage VFB -0.3 ~ VIN V
Output voltage to ground VOUT -1 V
Power dissipation PD Internally limited W
Storage temperature Tstg -65 ~ +150 ℃
Operating temperature Topr -40 ~ +125 ℃
Operating voltage VOP +4.5 ~ +40 V
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Electrical Characteristics
(Refer to the test circuit, VIN=12V for 3.3V,5V, adjustable version and VIN=24V for the 12V version, ILOAD=0.5A)

Characteristics Symbol Test Conditions Min Typ Max Unit

Feedback Bias Current IFB
VFB=1.3V
(Adjustable version only)

50 100 ㎁

Oscillator Frequency Fosc 127 150 173 ㎑

Saturation Voltage VSAT
IOUT=2A, No outside circuit
VFB=0V force driver on

1.2 1.5 V

Max. Duty Cycle(ON)
DC

VFB=0V force driver on 93 98
%

Min. Duty Cycle(OFF) VFB=12V force driver off 0

Current Limit ICL
Peak current, No outside circuit
VFB=0V force driver on

3.0 4.0 A

Output Leakage Current(Output=0)
IL

No outside circuit
VFB=12V force driver off

2 ㎃

Output Leakage Current(Output=-1) VIN=40V 5 20 ㎃

Quiescent Current IQ VFB=12V force driver off 5 10 ㎃

Standby Quiescent Current ISTBY
ON/OFF pin=5V
VIN=40V

50 200 ㎂

ON/OFF pin Logic Input Threshold Voltage
VIL Low(regulator ON) 0.6

V
VIH High(regulator OFF) 2.0

ON/OFF pin Logic Input Current IH VLOGIC=5.0V(OFF) 12 30
㎂

ON/OFF pin Input Current IL VLOGIC=0.5V(ON) 0 10

Thermal Resistance ӨJC Junction to case 15 ℃/W
Thermal Resistance with Copper

Area of Aapproximately 3 in2
ӨJA Junction to ambient 70 ℃/W

XL1509-3.3E1

Output Voltage VOUT
4.75V≤VIN≤40V
0.2A≤ILOAD≤2A

3.168 3.3 3.432 V

Efficiency η VIN=12V, ILOAD=2A 76 %

XL1509-5.0E1

Output Voltage VOUT
7V<VIN<40V
0.2A≤ILOAD≤2A

4.8
5.00

5.20 V

Efficiency η VIN=12V, ILOAD=2A 83 %
XL1509-12E1

Output Voltage VOUT
5V≤VIN≤40V
0.2A≤ILOAD≤2A

11.52 12.00 12.48 V

Efficiency η VIN=25V, ILOAD=2A 90 %
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Continue:
Characteristics Symbol Test Conditions Min Typ Max Unit
XL1509-ADJE1

Output Feedback VFB

4.5V≤VIN≤40V
0.2A≤ILOAD≤2A
VOUTprogrammed for 3V

1.193 1.23 1.267 V

Efficiency η VIN=12V, ILOAD=2A 74 %

Function Description

Pin Function +VIN

This is the positive input supply for the IC switching regulator. A suitable input bypass capacitor must bepresented
at this pin to minimize voltage transients and to supply the switching currents needed by the regulator.

Ground
Circuit ground

Output
Internal switch. The voltage at this pin switches between (+VIN– VSAT) and approximately– 0.5V, with aduty cycle of

approximately VOUT / VIN. To minimize coupling to sensitive circuitry, the PC board copper areaconnected to this pin
should be minimized.

Feedback
Senses the regulated output voltage to complete the feedback loop.

SD
Allows the switching regulator circuit to be shutdown using logic level signals thus dropping the total inputsupply

current to approximately 150uA. Pulling this pin below a threshold voltage of approximately 1.3V turnsthe regulator on,
and pulling this pin above 1.3V (up to a maximum of VIN) shuts the regulator down. If thisshutdown feature is not needed,
the SD pin can be wired to the ground pin.
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Application Circuit
Fixed Type Circuit

Adjustable Type Circuit

Delay Start Circuit

XL1509

XL1509

XL1509
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Outline Dimensions

ESOP8 Unit: mm
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SOP8 Unit: mm
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 XLV reserves the right to modify any products or specifications described in this document at any

time without prior notice. Customers must confirm that the specification documentation obtained is

the latest version and verify the completeness and accuracy of all information before placing orders.

 Any semiconductor product may fail or malfunction under specific conditions. When using XLV

products for system design and machine manufacturing, customers must strictly comply with

applicable safety standards and adopt all necessary safeguards to mitigate potential failure risks,

thereby preventing personal injury or property damage.

 XLV will continuously pursue optimization of product performance and quality, striving to

provide customers with superior integrated circuit solutions.
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