
F eatures    

A pplications 

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

Package Types 

Figure 1. Package Types of LM2675

Adjustable Output Voltage Range 1.23V~37 V

Guaranteed 1.0 A Output Load Current

Wide Input Voltage Range up to 40 V

300 kHz Fixed Frequency Internal Oscillator 

TTL Shutdown Capability 

Low Power Standby Mode, typ 50 �A 

Thermal Shutdown and Current Limit Protection 

nternal Loop Compensation 

These are Pb−Free Devices

Moisture Sensitivity Level (MSL) Equals 1 

3.3V,5V,12V, and adjustable versions

Power Supply for Battery Chargers
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Pin Configurations 

NC

3  

5                    FB

GND

O N/OFF4   

Figure 2 Pin Configuration of LM2675 (Top View)

Pin Description 

Pin Number Pin Name D  escription 

Not Connected1/2/3

4       

 

 This pin is the direct input of the error amplifier and the resistor network R2, R1 is 
  connected externally toallow programming of the output voltage.

Positive input supply for LM2594 step−down switching regulator. In order to minimize voltage transients 
andto supply the switching currents needed by the regulator, a suitable input bypass capacitor must be 
present

7         VIN    

  OUTPUT

FB

8

        NC

       
  ON/OFF

5

          GND   6

OUTPUT1  

NC V IN2  

6                    

7                    

NC

8                    

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

Allows the switching regulator circuit to be shut down using logic levels, thus dropping the total input supply
current to approximately 50 �A. The threshold voltage is typical. 1.6 V. Applying a voltage above this value
(up to VIN) shuts the regulator on. If the voltage applied to this pin is lower than 0.6 V or if this pin is left 
open,the regulator will be in the “off” condition.

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
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Function Block 

 

Figure 3 Function Block Diagram of LM2675

Typical Application Circuit 

Figure4. LM2675-ADJ Typical Application Circuit (VIN=8V~40V, VOUT=5V/1.0A)

 

LM2675

12 V
Unregulated

DC Input V               IN

D                 1

1N5817

C                                                  OUT

2                      20 �FG        ND

L                                 1
1                                                       0 �H

R                                            1 = 1 k�
R                      2 = 3k

V                                               OUT = 5 V; Iload = 1.0 A

7

5                                 6               

Output

8

ON/OFF

CFF

Feedback

4                                            

CIN = 100 �F

1          03

ON

OFF
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Ordering Information   

O

rder Information

M

arking ID

P

ackage Type

E

co Plan

P

acking Type Supplied As

X

L1509-ADJE1

X

L1509-ADJE1

S

OP8

R

oHS & HF

4

000 Units on Reel

X

L1509-3.3E1

X

L1509-3.3E1

S

OP8

R

oHS & HF

4

000 Units on Reel

X

L1509-5.0E1

X

L1509-5.0E1

S

OP8

R

oHS & HF

4

000 Units on Reel

X

L1509-12E1

X

L1509-12E1

S

OP8

R

oHS & HF

4

000 Units on Reel

Order Information M   arking ID P          ackage Type E  co Plan P      acking Type Supplied As 

L     M2675-ADJ S        OP8L R        oHS & HF 2   500 Units on Reel 

L      M2675-3 S         OP8L R        oHS & HF 2   500 Units on Reel 

L     M2675-5 S          OP8L R        oHS & HF 2   500 Units on Reel 

L      M2675-12 S          OP8L R        oHS & HF 2   500 Units on Reel 
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Absolute Maximum Ratings 

Note1: Stresses greater than those listed under Maximum Ratings may cause permanent damage to the device. This is a stress rating only and functional operation of the device 

at  these or any other  conditions  above  those  indicated  in  the operation  is not  implied.  Exposure  to  absolute maximum  rating  conditions  for  extended periods may  affect 

reliability. 

 

Parameter Symbol Value Unit 

Input Voltage VIN -0.3 to 45 V 

Feedback Pin Voltage VFB -0.3 to VIN V 

Enable Pin Voltage VEN -0.3 to VIN V 

Switch Pin Voltage VSW -0.3 to VIN V 

Power Dissipation PD Internally limited mW 

Operating Junction Temperature TJ -40~125 ºC 

Storage Temperature TSTG -65 to 150 ºC 

Lead Temperature (Soldering, 10 sec) TLEAD 260 ºC 

ESD (HBM)  2000 V 

MSL  Level3  
Thermal Resistance-Junction to Ambient RθJA 85 ºC / W 
Thermal Resistance-Junction to Case RθJC 45 ºC / W 
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L2596-3.3 Electrical CharacteristicsTa= 25℃;unless otherwise specified.ymbolarameterest Conditionin.yp.ax.nitystem parameters test circuit figure6utputoltagein = 4.75V to 40Vload=0.2A to 3AOUT.168.3.432in=12V ,Vout=3.3Vout=3Afficiency3L2596-5.0 Electrical CharacteristicsTa= 25℃;unless otherwise specified.ymbolarameterest Conditionin.yp.ax.nitystem parameters test circuit figure7utputoltagein = 7V to 40V，load=0.2A to 3AOUT.8.2in=12V ,Vout=5V，out=3Afficiency0L2596-12 Electrical CharacteristicsTa= 25℃;unless otherwise specified.ymbolarameterest Conditionin.yp.ax.nitystem parameters test circuit figure8utputoltagein = 15V to 40V，load=0.2A to 3AOUT1.5222.48in=25V ,Vout=12V，out=3Afficiency0L2596-ADJ Electrical CharacteristicsTa= 25℃;unless otherwise specified.ymbolarameterest Conditionin.yp.ax.nitystem parameters test circuit figure9utputoltagein = 4.5V to 40V，load=0.2A to 3AOUT.193.23.267in=12V ,Vout=3V，out=3Afficiency3L2596-3.3 Electrical CharacteristicsTa= 25℃;unless otherwise specified.ymbolarameterest Conditionin.yp.ax.nitystem parameters test circuit figure6utputoltagein = 4.75V to 40Vload=0.2A to 3AOUT.168.3.432in=12V ,Vout=3.3Vout=3Afficiency3L2596-5.0 Electrical CharacteristicsTa= 25℃;unless otherwise specified.ymbolarameterest Conditionin.yp.ax.nitystem parameters test circuit figure7utputoltagein = 7V to 40V，load=0.2A to 3AOUT.8.2in=12V ,Vout=5V，out=3Afficiency0L2596-12 Electrical CharacteristicsTa= 25℃;unless otherwise specified.ymbolarameterest Conditionin.yp.ax.nitystem parameters test circuit figure8utputoltagein = 15V to 40V，load=0.2A to 3AOUT1.5222.48in=25V ,Vout=12V，out=3Afficiency0L2596-ADJ Electrical CharacteristicsTa= 25℃;unless otherwise specified.ymbolarameterest Conditionin.yp.ax.nitystem parameters test circuit figure9utputoltagein = 4.5V to 40V，load=0.2A to 3AOUT.193.23.267in=12V ,Vout=3V，out=3Afficiency3

Vin = 8V to 40V  

 

 

 

  

  

   

 
  

Ta = 25℃;unless otherwise specified. 

Symbol Parameter Test Condition Min. Typ. M  ax. U  nit 

System parameters test circuit figure6 

VOUT 
Output 

Voltage Iload=0.1A to 1.0A 
3.168 3.3 3.432 V 

η Efficiency 
Vin=12V ,Vout=3.3V 

Iout=1.0A 
- 87 - % 

Ta = 25℃;unless otherwise specified. 

Symbol Parameter Test Condition Min. Typ. M  ax. U  nit 

System parameters test circuit figure7 

VOUT 
Output 

Voltage 
4.8 5 5.2 V 

η Efficiency 
Vin=12V ,Vout=5V， 

Iout=1.0A 
- 88 - % 

Ta = 25℃;unless otherwise specified. 

Symbol Parameter Test Condition Min. Typ. M  ax. U  nit 

System parameters test circuit figure8 

VOUT 
Output 

Voltage 

Vin = 15V to 40V， 
11.52 12 12.48 V 

η Efficiency 

Iload=0.1A to 1.0A

Vin=25V ,Vout=12V， 

Iout=1.0A
 

- 90 - % 

 Ta = 25℃;unless otherwise specified. 

Symbol Parameter Test Condition Min. Typ. M  ax. U  nit 

System parameters test circuit figure9 

VOUT 
Output 

Voltage 

Vin = 8V to 40V 

Iload=0.1A to 1.0A 
1.193 1.23 1.267 V 

η Efficiency 
Vin=12V ,Vout=5V， 

- 88 - % 
Iout=1.0A 

Vin = 8V to 40V 

Iload=0.1A to 1.0A
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Electrical Characteristics (DC Parameters) 

Vin = 12V for the 3.3V,5V,and Adjustable versions and Vin=24V for the 12V version, GND=0V, 

Vin & GND parallel connect a 220uF/50V capacitor; Iout=500mA, Ta = 25℃; the others floating
 
unless otherwise specified. 

Parameters Symbol Test Condition Min. T  yp. M  ax. U  nit 

Input operation voltage Vin 4.5 40 V 

Shutdown Supply Current IS VEN=5V 50 200 uA 

Quiescent Supply Current Iq 
VEN =0V, 

VFB =Vin 
10 mA 

Oscillator Frequency Fosc 240 300 330 Khz 

4.5

Switch Current Limit IL VFB =0V 2.0 A 

EN Pin Threshold VEN 
High (Regulator ON) 

Low (Regulator OFF) 

1.4 

0.8 
V 

EN Pin Input Leakage 

Current 

8IH VEN =2.5V (ON) 15 uA 

IL VEN =0.5V (OFF) 0.5 5 uA 

Output Saturation Voltage VCE 
VFB=0V 

Iout=1A 
1.0 1.2 V 

Max. Duty Cycle DMAX VFB=0V 95 % 

LM2675MX-5.0
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igure5. Standard Test Circuits and Layout Guides

S

elect R1 to be approximately 1K, use a 1% resistor for best stability.

C

1 and CFF are optional; in order to increase stability and reduce the input power line noise, C1 must be placed near to PIN1 and PIN3;

F

or output voltages greater than approximately 10V, an additional capacitor CFF is required. The compensation capacitor is typically between 100 pf and 33 nf, and is wired in parallel with the output voltage setting resistor, R2. It provides additional stability for high output voltage, low input-output voltages, and/or very low ESR output capacitors, such as solid tantalum capacitors.

C

FF=1/(31*1000*R2); This capacitor type can be ceramic, plastic, silver mica, etc. (Because of the unstable characteristics of ceramic capacitors made with Z5U material, they are not recommended.)

Test Circuit and Layout guidelines 

CIN C1 

105
D1 

UNREGULATED 

DC INPUT
LO

COUT

AD

GND

LM2675

FIXED OUTPUT

VIN

FB                         L1

EN

OFF

ON

REGULATE
Output O                          UTPUT

D 

KEEP FEEDBACK WIRING AWAY 

FROM INDUCTOR FLUX

HEAVY LINES MUST BE KEPT SHORT AND USE GROUND 

PLANE CONSTRUCTION FOR BEST RESULTS

L

O

A

D

3uh

180uf
LOW ESR SHORT

LEADS

OPTIONAL POST RIPPLE FILTER

Fixed Output Voltage Versions

CIN C1 

105
D1 

UNREGULATED 

DC INPUT
LO

COUT

GND

LM2675
                                 

ADJUSTABLE

VIN

EN

OFF

ON

UTPUT

AD

KEEP FEEDB

FROM IN

Output REGULATED O

ACK WIRING AWAY 

DUCTOR FLUX

HEAVY LINES MUST BE KEPT SHORT AND USE GROUND 

PLANE CONSTRUCTION FOR BEST RESULTS

Adjustable Output Voltage Versions

R1 1K R2 

FB                          L1

CFF LOCATE THE PROGRAMMING RESISTORS NEAR THE 

FEEDBACK PIN USING SHORT LEADS

VOUT=1.23*(1+R2/R1)

Figure4. Standard Test Circuits and Layout Guides 

Select R1 to be approximately 1K, use a 1% resistor for best stability. 

C1 and CFF are optional; in order to increase stability and reduce the input power line noise, C1 

must be placed near to PIN1 and PIN3; 

For output voltages greater than approximately 10V, an additional capacitor CFF is required. 

The compensation capacitor is typically between 100 pf and 33 nf, and is wired in parallel with 

the output voltage setting resistor, R2. It provides additional stability for high output voltage, 

low input-output voltages, and/or very low ESR output capacitors, such as solid tantalum 

capacitors. 

CFF=1/(31*1000*R2); This capacitor type can be ceramic, plastic, silver mica, etc. (Because of 

the unstable characteristics of ceramic capacitors made with Z5U material, they are not 

recommended.) 
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LM2594 Series Buck Regulator Design Procedure (Fixed Output) 

Nichicon Pm Capacitors

Vin (V)  Capacity/Voltage Range / ESR[�F/V/m�] 

40 1000/10/
60

680/250 470/10/
140

470/10/
140

330/10/
160

220/25/
110

220/110 180/25/
140

180/35/
100

35 1000/10/
60

680/150 470/10/
140

330/10/
160

180/25/
140

180/25/
140

180/25/
140

180/25/
140

180/35/
100

26 1000/10/
60

470/10/
140

330/10/
160

220/25/
110

180/25/
140

180/25/
140

100/25/
240

180/25/
140

20 1000/10/
60

470/10/
140

220/25/
110

220/25/
110

100/25/
240

100/25/
240

100/25/
240

18 1000/10/
60

470/10/
140

220/25/
110

220/25/
110

100/25/
240

100/25/
240

100/25/
240

12 470/10/
140

470/10/
140

220/25/
110

180/25/
140

100/25/
240

10 470/10/
140

470/10/
140

220/25/
110

180/25/
140

Vout (V) 2 3 4 6 9 12 15 24 28

CFF (nF) 15 4.7 1.5 1.5 1.5 1.5 1 0.6 0.6

E
*T

(V
*u

s)

Maximum load current (A)

0.1                   0.2          0.3      0.4     0.5

LM2675MX-5.0
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L2596 Series Buck Regulator Design Procedure (Adjustable Output)hrough Hole Output Electrolyticurface Mount Output CapacitorutputoltageV)anasonicFQ Seriesuf/V)ichiconL Seriesuf/V)VXPS Seriesuf/V)prague95D Seriesuf/V)eedforwardapacitoreedforwardapacitor20/3520/353nf30/6.370/43nf60/3570/350nf30/6.390/6.30nf70/2570/35.3nf20/1030/10.3nf30/2530/25.5nf00/1680/16.5nf230/2530/25nf00/1680/16nf520/2520/3580pf8/2020/2080pf420/3550/3560pf3/253/2520pf800/5000/5090pf0/355/5020pfchottky Diode Selection TableurfaceounthrougholeurrentR (The same as system maximum input voltage)0V0V0V0V0VAN5817N5818N5819N5820N5821N5822ABR320BR330BR340BR350BR360K32K33K34K35K360WQ030WQ040WQ051DQ031DQ041DQ05R302R303R304R305R306N5823N5824N5825AR502R503R504R505R506B520B530B540B550B5600WQ030WQ040WQ05

LM2594 Series Buck Regulator Design Procedure (Adjustable Output) 

Output 

Voltage 

(V) 

Through Hole Output Electrolytic Surface Mount Output Capacitor 

Panasonic 

HFQ Series 

(uF/V) 

Nichicon 

PL Series 

(uF/V) 

Feedforward 

Capacitor 

AVX 

TPS Series 

(uF/V) 

Sprague 

595D Series 

(uF/V) 

Feedforward 

Capacitor 

2 820/35 820/35 33nF 330/6.3 470/4 33nF

4 560/35 470/35 10nF 330/6.3 390/6.3 10nF 

6 470/25 470/35 3.3nF 220/10 330/10 3.3nF

9 330/25 330/25 1.5nF 100/16 180/16 1.5nF 

12 330/25 330/25 1nF 100/16 180/16 1nF 

15 220/25 220/35 680pF 68/20 120/20 680pF

24 220/35 150/35 560pF 33/25 33/25 220pF 

28 100/50 100/50 390pF 10/35 15/50 220pF 

Schottky Diode Selection Table 

VR

1A Diodes

Surface Mouns Through Hole

Schottky
Ultra Fast
Recovery Schottky

Ultra Fast
Recovery

20 V MBRS140 All of these diodes are rated
to at least 60 V. MURS120
10BF10

1N5817 All of these diodes are rated to at least 60 V.
MUR120 HER101 11DF1

30 V 10BQ040 SR102

40 V 10MQ040 1N5818

50 V or more MBRS160 SR103

10BQ050 11DQ03

10MQ060 1N5819

MBRS1100 SR104

10MQ090 11DQ04

SGL41-60 SR105

SS16 MBR150

MBRS140 11DQ05

10BQ040 MBR160

LM2675MX-5.0
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T

ypical System Application for 3.3V Version

L

1 33uh/3A
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+
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igure6. XL2596-3.3 System Parameters Test Circuit

T

ypical System Application for 5V Version

L

1 33uh/3A

F

B

4V

IN

S
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5

V/3A

1X
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+
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L
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C
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4
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C

OUT330uf35V

C

1 105

O
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D

1

1

N5820

F

igure7. XL2596-5.0 System Parameters Test Circuit

Typical System Application for 3.3V Version 

LM2675-3.3  

GND

CIN

100uF
 50V

C1 

105
D1

L1 10uH/1A

+12V LOAD

VIN

FB

EN

OFF

ON

Output 3                             .3V/1A

COUT

470uF
35V

Figure5. LM2675-3.3 System Parameters Test Circuit 

Typical System Application for 5V Version 

LM2675-5    

GND

CIN

100uF
 50V

C1 

105
D1

L1 10uH/1A

+12V LOAD

VIN

FB

EN

OFF

ON

Output 5V/1.0A

COUT

330uF
 1N5817 35V

Figure6. LM2675-5.0 System Parameters Test Circuit
 

  1N5817
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ypical System Application for 12V Version1 68uh/3ABL2596-1225NDENIN2V/3AWOAD24VIN70uf 50VOUT180uf25V1 1051N5821FFONigure8. XL2596-12 System Parameters Test Circuitypical System Application for ADJ VersionFF 10nf2 3.1K1 1K1 47uh/3ABINWENV/3AXL2596-ADJ235GND24VOADOUT470uf35VIN70uf 50V11051N5821FFONOUT=1.23*(1+R2/R1)igure9. XL2596-ADJ System Parameters Test Circuit

Typical System Application for 12V Version 

CIN

100uF 

50V

C1 

105

D1

L1 10uH/1A

+24V LOAD

1  LM2675-12
   2

3               5

GND             EN

4
VIN

FB

OFF

ON

Output 12V/1.0A

COUT

18
   1N5817

0uF
25V

Figure7. LM2675-12 System Parameters Test Circuit 

Typical System Application for ADJ Version 

CIN

100uF
1N5817

 50V

C1

105

D1

L1 10uh/1A

+24V LOAD

    LM2675-AD  

GND

VIN

FB

EN

OFF

ON

Output 5                            V/1.0A

COUT

470uF
35V

R1 1K R2 3.1K

CFF 10nf

VOUT=1.23*(1+R2/R1)

Figure8. LM2675-AD System Parameters Test Circuit 
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SOP8L�Package�Outline�Dimensions 
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