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Product Preview

0.5 A, Step-Down Switching
Regulator

The LM2594 regulator is monolithic integrated circuit ideally suited
for easy and convenient design of a step−down switching regulator
(buck converter). It is capable of driving a 0.5 A load with excellent
line and load regulation. This device is available in adjustable output
version. It is internally compensated to minimize the number of
external components to simplify the power supply design.

Since LM2594 converter is a switch−mode power supply, its
efficiency is significantly higher in comparison with popular
three−terminal linear regulators, especially with higher input voltages.
The LM2594 operates at a switching frequency of 150 kHz thus
allowing smaller sized filter components than what would be needed
with lower frequency switching regulators. Available in a standard
8−Lead PDIP and 8−Lead Surface Mount packages.

The other features include a guaranteed �4% tolerance on output
voltage within specified input voltages and output load conditions, and
�15% on the oscillator frequency. External shutdown is included,
featuring 50 �A (typical) standby current. Self protection features
include switch cycle−by−cycle current limit for the output switch, as
well as thermal shutdown for complete protection under fault
conditions.

Features
• 5.0 V, and Adjustable Output Versions

• �4% Max Over Line and Load Conditions

• Guaranteed 0.5 A Output Load Current

• Wide Input Voltage Range up to 40 V

• 150 kHz Fixed Frequency Internal Oscillator

• TTL Shutdown Capability

• Low Power Standby Mode, typ 80 �A

• Thermal Shutdown and Current Limit Protection

• Internal Loop Compensation

• Moisture Sensitivity Level (MSL) Equals 1

• These are Pb−Free Devices

Applications
• Simple High−Efficiency Step−Down (Buck) Regulator

• Efficient Pre−Regulator for Linear Regulators

• On−Card Switching Regulators

• Positive to Negative Converter (Buck−Boost)

• Negative Step−Up Converters

• Power Supply for Battery Chargers

This document contains information on a product under development. ON Semiconductor
reserves the right to change or discontinue this product without notice.

SOIC−8
DW SUFFIX
CASE 751

PIN CONNECTIONS

See detailed ordering and shipping information in the package
dimensions section on page 4 of this data sheet.

ORDERING INFORMATION
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XXXXX = Specific Device Code
A = Assembly Location
WL = Wafer Lot
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Figure 1. Typical Application
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Figure 2. Representative Block Diagram and Typical Application
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MAXIMUM RATINGS

Symbol Rating Value Unit

Vin Maximum Supply Voltage 45 V

− ON/OFF Pin Input Voltage −0.3 V ≤ V ≤ +Vin V

− Output Voltage to Ground (Steady−State) −1.0 V

PD

Power Dissipation
8−Lead DIP Internally Limited W

R�JA Thermal Resistance, Junction−to−Ambient TBD °C/W

R�JC Thermal Resistance, Junction−to−Case TBD °C/W

PD

Power Dissipation
8−Lead Surface Mount Internally Limited W

R�JA Thermal Resistance, Junction−to−Ambient TBD °C/W

R�JC Thermal Resistance, Junction−to−Case TBD °C/W

Tstg Storage Temperature Range −65 to +150 °C

− Minimum ESD Rating (Human Body Model: C = 100 pF, R = 1.5 k�) 2.0 kV

− Lead Temperature (Soldering, 10 seconds) 260 °C

TJ Maximum Junction Temperature 150 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

PIN FUNCTION DESCRIPTION (Common for Both Packages)

Pin No. Symbol Description (Refer to Figure 1)

1 − 3 NC Not Connected

4 FB Direct input of error amplifier, depnding on the fixed (adjustable) version of the feedback resistor network, R1,
R2 is connected internally (externally).

5 ON/OFF Allows the switchiong regulator circuit to be shut down using logic levels, thus dropping the total input supply
current to approximately 80 �A. The threshold voltage is typical. 1.4 V. Applying a voltage above this value
(up to VIN) shuts the regulator off. If the voltage applied to this pin is lower than 1.4 V or if this pin is left open,
the regulator will be in the “on” condition.

6 GND Circuit ground pin. See the information about the printed circuit board layout.

7 VIN Positive input supply for LM2594 step−down switching regulator. In order to minimmize voltage transients and
to supply the switchiong currents needed by the regulator, a suitable input bypass capacitor must be present
(CIN in Figure 1)

8 OUTPUT Emitter of the internal switch. The saturation voltage Vsat of the output switch is typically 1 V. It should be kept
in mind that PCB area connected to this pin should be kept to a minimum in order to minimize coupling to
sensitive circuitry

OPERATING RATINGS (Operating Ratings indicate conditions for which the device is intended to be functional, but do not guarantee
specific performance limits. For guaranteed specifications and test conditions, see the Electrical Characteristics table)

Symbol Rating Value Unit

TJ Operating Temperature Range −40 to +125 °C

VIN Supply Voltage 4.5 V to 40 V V
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SYSTEM PARAMETERS
ELECTRICAL CHARACTERISTICS Specifications with standard type face are for Tj=25C, and those with boldface type apply over
full Operating Temperature Range −40 to +125C

Symbol Characteristics Min Typ Max Unit

LM2594−ADJ (Note 1) (Figure TBD)

VOUT Feedback Voltage (VIN = 12 V, ILOAD = 0.1 A, VOUT = 5.0 V) 1.217 1.23 1.243 V

VOUT Feedback Voltage (8.0 V ≤ VIN ≤ 40 V, 0.1 A ≤ ILOAD ≤ 0.5 A, VOUT = 5.0 V) 1.193
1.18

1.267
1.28

V

� Efficiency (VIN = 12 V, ILOAD = 0.5 A, VOUT = 3.0 V) − TBD − %

Ib Feedback Bias Current (VOUT = 5.0 V), Adjustable Version Only 25 100
200

nA

fosc Oscillator Frequency (Note 2) kHz

135 150 165

120 180

Vsat Saturation Voltage (IOUT = 0.5 A) (Notes 3 and 4) 1.0 1.2
1.4

V

DC Max Duty Cycle (ON) Note 4

ICL Current Limit (Peak Current) (Notes 2 and 3) 0.7
0.65

1 1.6
1.8

A

IL Output Leakage Current (Notes 5 and 6)
Output = 0 V
Output = −1.0 V

0.5
15

2.0
30

mA

IQ Quiescent Current (Note 5) 5.0 10 mA

Istby Standby Quiescent Current (ON/OFF Pin = 5.0 V (“off”)) (Note 6) 50 200
250

�A

ON/OFF PIN LOGIC INPUT

Threshold Voltage 1.6 V

Vih Vout=0 V ( Regulator OFF) 2.2
2.4

V

VIL VOUT = Nominal Output Voltage (Regulator ON) 1.0
0.8

V

ON/OFF PIN INPUT CURRENT

IIH ON/OFF Pin = 2.5 V (Regulator OFF) − 15 30 �A

IIL ON/OFF Pin = 0.5 V (regulator ON) − 0.01 5.0 �A

1. External components such as the catch diode, inductor, input and output capacitors can affect switching regulator system performance.
When the LM2594 is used as shown in the Figure TBD, system performance will be as shown in system parameters section.

2. The oscillator frequency reduces to approximately 35 kHz in the event of an output short or an overload which causes the regulated output
voltage to drop approximately 40% from the nominal output voltage. This self protection feature lowers the average dissipation of the IC by
lowering the minimum duty cycle from 5% down to approximately 2%.

3.  No diode, inductor or capacitor connected to output pin.
4. Feedback (Pin 4) removed from output and connected to 0 V.
5. Feedback (Pin 4) removed from output and connected to +12 V to force the output transistor “off”.
6. Vin=40 V
Oct/20/08

ORDERING INFORMATION

Device Package Shipping†

LM2594−ADJ SO−16 WB
(Pb−Free) TBD

LM2594−ADJ PDIP−8
(Pb−Free) TBD

†For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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PACKAGE DIMENSIONS

SOIC−8 NB
CASE 751−07

ISSUE AJ

SEATING
PLANE

1
4

58

N

J

X 45�

K

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A AND B DO NOT INCLUDE

MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

6. 751−01 THRU 751−06 ARE OBSOLETE. NEW
STANDARD IS 751−07.

A

B S

DH

C

0.10 (0.004)

DIM
A

MIN MAX MIN MAX
INCHES

4.80 5.00 0.189 0.197

MILLIMETERS

B 3.80 4.00 0.150 0.157
C 1.35 1.75 0.053 0.069
D 0.33 0.51 0.013 0.020
G 1.27 BSC 0.050 BSC
H 0.10 0.25 0.004 0.010
J 0.19 0.25 0.007 0.010
K 0.40 1.27 0.016 0.050
M 0  8  0  8  
N 0.25 0.50 0.010 0.020
S 5.80 6.20 0.228 0.244

−X−

−Y−

G

MYM0.25 (0.010)

−Z−

YM0.25 (0.010) Z S X S

M
� � � �

1.52
0.060

7.0
0.275

0.6
0.024

1.270
0.050

4.0
0.155

� mm
inches

�SCALE 6:1

*For additional information on our Pb−Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

SOLDERING FOOTPRINT*
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PACKAGE DIMENSIONS

NOTES:
1. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
2. PACKAGE CONTOUR OPTIONAL (ROUND OR

SQUARE CORNERS).
3. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

1 4

58

F

NOTE 2 −A−

−B−

−T−
SEATING
PLANE

H

J

G

D K

N

C

L

M

MAM0.13 (0.005) B MT

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 9.40 10.16 0.370 0.400
B 6.10 6.60 0.240 0.260
C 3.94 4.45 0.155 0.175
D 0.38 0.51 0.015 0.020
F 1.02 1.78 0.040 0.070
G 2.54 BSC 0.100 BSC
H 0.76 1.27 0.030 0.050
J 0.20 0.30 0.008 0.012
K 2.92 3.43 0.115 0.135
L 7.62 BSC 0.300 BSC
M --- 10  --- 10  
N 0.76 1.01 0.030 0.040

� �

8 LEAD PDIP
CASE 626−05

ISSUE L

ON Semiconductor and          are registered trademarks of Semiconductor Components Industries, LLC (SCILLC).  SCILLC reserves the right to make changes without further notice
to any products herein.  SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
“Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over time.  All
operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts.  SCILLC does not convey any license under its patent rights
nor the rights of others.  SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur.  Should
Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part.  SCILLC is an Equal
Opportunity/Affirmative Action Employer.  This literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION
N. American Technical Support: 800−282−9855 Toll Free
USA/Canada

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center
Phone: 81−3−5773−3850

LM2594/D

LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
P.O. Box 5163, Denver, Colorado 80217 USA
Phone: 303−675−2175 or 800−344−3860 Toll Free USA/Canada
Fax: 303−675−2176 or 800−344−3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

ON Semiconductor Website: www.onsemi.com

Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative
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