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GENERAL DESCRI PTI ON 

The SPX29300/ 01/ 02 are 3A, highly accurate 

voltage regulators with a low dropout  voltage of 

600m V ( typical)  at  3A. 

These regulators are specifically designed for 

low voltage applicat ions that  require a low 

dropout  voltage and a fast  t ransient  response. 

They are fully fault  protected against  over-

current , reverse bat tery, and posit ive and 

negat ive voltage t ransients. On-Chip t rim ming 

adjusts the reference voltage to 1%  init ial 

accuracy.  

The SPX29300 is offered in a 3-pin TO-263 

package, the SPX29301 and SPX29302 are 

offered in a 5-pin TO-263 package. 

APPLI CATI ONS 

• Ad j u st ab le  Po w er  Su p p l ies

• Con st an t  Cu r r en t  Reg u lat o r s

• Au d io  an d  Vid eo / Gr ap h ic Car d s

• Bat t er y  Ch ar g er s

FEATURES 

• 3 A Gu ar an t eed  Ou t p u t  Cu r r en t

• Low  Dr o p ou t  Vo l t ag e o f  6 0 0 m V @ 3 A

• Ad j u st ab le  Ou t p u t  d o w n  t o  1 .2 5 V

• 1 %  Ou t p u t  Accu r acy

• Tig h t  Load  an d  Lin e  Reg u lat ion

• Fast  Tr an sien t  Resp o n se

• Rev er se Bat t e r y  Pr o t ect ion

• Zer o  Cu r r en t  Sh u t d o w n  ( SPX2 9 3 0 1 / 0 2 )

• Pow er  Good  Flag  ( SPX2 9 3 0 1 )

• Lead  Fr ee 3 - Pin  TO- 2 6 3  an d  5 - p in  TO-

2 6 3  Pack ag es

TYPI CAL APPLI CATI ON DI AGRAM 

Fig. 1:  SPX29300 and SPX29302 Applicat ion Diagrams 

http://www.exar.com/
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ABSOLUTE MAXI MUM RATI NGS 

These are st ress rat ings only and funct ional operat ion of 

the device at  these rat ings or any other above those 

indicated in the operat ion sect ions of the specificat ions 

below is not  implied. Exposure to absolute maximum rat ing 

condit ions for extended per iods of t ime may affect 

reliability. 

I nput  Voltage VI N
1 ................................................... 20V 

Storage Temperature .............................. -65°C to 150°C 

Lead Temperature (Solder ing, 5 sec)  ..................... 260°C 

ESD Rat ing (HBM -  Human Body Model)  ..........................  

  All pins except  EN ................................................. 2kV 

  En pin .................................................................  1kV 

OPERATI NG RATI NGS 

I nput  Voltage Range VI N ........................................... 16V 

Junct ion Temperature Range .................... -40°C to 125°C 

Thermal Resistance ......................................................  

  TO-263-3 Junct ion to Ambient  ........................31.4°C/ W 

  TO-263-5 Junct ion to Ambient  ........................31.2°C/ W 

  TO-263-3, TO-263-5 Junct ion to Case ................. 3°C/ W 

 

Note 1:  Maximum posit ive supply voltage of 20V must  be 

of lim ited durat ion (< 100ms)  and duty cycle of less than 

1% . The maximum cont inuous supply voltage is 16V. 

ELECTRI CAL SPECI FI CATI ONS 

Specificat ions with standard type are for an Operat ing Junct ion Temperature of TJ =  TA =  25°C only;  lim its applying over the 

full Operat ing Junct ion Temperature range are denoted by a “ • ” . Minimum and Maximum lim its are guaranteed through test ,  

design, or stat ist ical correlat ion. Typical values represent  the most  likely parametr ic norm at  TJ =  25°C, and are provided for 

reference purposes only. Unless otherwise indicated, VI N =  VOUT +  1V and I OUT= 10mA, CI N =  6.8µF, COUT =  10µF, TA=  25°C. 

Par am et er  M in . Ty p . Max . Un i t s  Con d i t ion s 

Fix ed  Vo l t ag e Ver sion s 

Output  Voltage, 1.8V Version 
1.782 1.800 1.818 

V 
 I OUT= 10mA 

1.764 1.800 1.836 •  10mA≤IOUT≤3A, 2.8V≤VI N≤16V 

Output  Voltage, 2.5V Version 
2.475 2.500 2.525 

V 
 I OUT= 10mA 

2.450 2.500 2.550 •  10mA≤IOUT≤3A, 3.5V≤VI N≤16V 

Output  Voltage, 3.3V Version 
3.267 3.300 3.333 

V 
 I OUT= 10mA 

3.234 3.300 3.366 •  10mA≤IOUT≤3A, 4.3V≤VI N≤16V 

Output  Voltage, 5.0V Version 
4.950 5.000 5.050 

V 
 I OUT= 10mA 

4.900 5.000 5.100 •  10mA≤IOUT≤3A, 6.0V≤VI N≤16V 

Al l  Vo l t age Ver sion s 

Line Regulat ion  0.06 0.5 %   I OUT= 10mA, (VOUT+1V)≤VI N≤16V 

Load Regulat ion  0.2 1 %   VI N= VOUT + 1V, 10mA≤IOUT ≤IFL (note 2)  

ΔV/ΔT  20 100 ppm/˚C •  VOUT Temp Coefficient  (note 6) 

Dropout  Voltage 

Except 1.8V Version (note 3) 

 120 300 

mV 

•  I OUT= 100mA 

 380   I OUT= 1.5A 

 600 800 •  I OUT= 3A 

Ground Current  (note 5) 
 30 60 

mA 
•  I OUT= 1.5A 

 40   I OUT= 3A 

Ground Pin Current  at  Dropout   0.9  mA  VI N =  0.5V less than specified VOUT I OUT= 10mA 

Current  Lim it  3.0 4.5  A  VOUT= 0V (note 4)  

Output  Noise Voltage 
 400  

µVRMS 
 10Hz-100KHz, I OUT= 100mA, COUT= 10µF 

 260   10Hz-100KHz, I OUT= 100mA, COUT= 33µF 

Reference Voltage 

Temperature Coefficient  
 20  ppm/˚C  Note 7 

Ref er en ce Vo l t age an d  Ad j u st ab le Pin  -  SPX2 9 3 0 2  

Reference Voltage 

1.228 1.24 1.252 

V 

 
 

1.215  1.265 •  

1.203  1.277  
VREF≤VOUT≤(VI N-1), 2.3V≤VI N≤16V 

10mA≤IL≤IFL, TJ< TJMAX 

Adjust  Pin Bias Current  
 40 80 

nA 
  

  120 •   
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Par am et er  M in . Ty p . Max . Un i t s  Con d i t ion s 

Adjust  Pin Bias Current  

Temperature Coefficient  
 0.1  nA/˚C   

Pow er  Good  Flag  Ou t p u t  –  SPX2 9 3 0 1  

Output  Leakage Current 
 0.01 1 

µA 
 

VOH= 16V 
  2 •  

Output  Low Voltage 
 220 300 

mV 
 

Device set  for  5V, VI N= 4.5V, I OL= 250µA 
  400 •  

Upper Threshold Voltage 
40 60  

mV 
 

Device set  for  5V, Note 8 
25   •  

Lower Threshold Voltage  
 75 95 

mV 
 

Device set  for  5V, Note 8 
  140 •  

Hysteresis  15  mV  Device set  for  5V, Note 8 

En ab le  I n pu t  –  SPX2 9 3 0 1 / 0 2  

I nput  Logic Voltage Low (OFF)   0.8 
V 

•  
VI N< 10V 

I nput  Logic Voltage High (ON) 2.4   •  

Enable I nput  Pin 

 100 600 

µA 

 
VEN= 16V 

  750 •  

  1 •  
VEN= 0.8V 

  2 •  

Regulator Output  Current in 

Shutdown 
 10 500 µA •  Note 9 

Note 2:  Full load current  ( I FL)  is defined as 3.0A. 

Note 3:  Dropout  voltage is defined (VI N-VOUT)  when the output  voltage drops to 99%  of its nom inal value. 

Note 4:  VI N= VOUT(nom)+ 1V. Use pulse- test ing procedures to m inim ize temperature r ise. 

Note 5:  Ground pin current  is the regulator quiescent  current . The total current  drawn from the source is the sum of the load 

current to the ground current . 

Note 6:  Output  voltage temperature coefficient  is defined as the worst case voltage change divided by the total temperature 

range 

Note 7:  Thermal regulat ion is defined as the change in output  voltage at  t ime T after a change in power dissipat ion is applied, 

excluding load/ line regulat ion effects. Specificat ions for a 200mA load pulse as VI N= 20V (a 4W pulse) for t= 10ms. 

Note 8:  Comparator threshold is expressed in terms of a voltage different ial at  the Adjust  term inal below the nom inal reference 

voltage measured 6V input . To express these thresholds in terms of output  voltage change, mult iply the error amplif ier  gain 

=  VOUT/ VREF =  (R1 +  R2) / R2. For example, at  a programmable output  voltage of 5V, the Error output  is guaranteed to go low 

when the output  drops by 95mVx 5V/  1.240V =  383mV. Threshold remain constant  as a percent  of 

VOUT as VOUT is var ied, with the dropout  warning occurr ing at  typically 5%  below nom inal, 7.7%  guaranteed. 

Note 9:  VEN ≤ 0.8V and VI N ≤ 16V, VOUT =  0. 



 

SPX2 9 3 0 0 / 0 1 / 0 2  

3 A Low  Dr opou t  Vo l t ag e Reg u la t o r  

 
  
 

©  2016 Exar Corporat ion 4/ 10 Rev. 2.2.0 

BLOCK DI AGRAM 

 

Fig. 2:  SPX29300/ 01/ 02 Block Diagram 

PI N ASSI GNMENT 

      

Fig. 3:  SPX29300/ 01/ 02 Pin Assignment  
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ORDERI NG I NFORMATI ON 

Par t  Nu m ber  
Op er at in g  

Tem per at u r e  Ran ge 
Lead -Fr ee Pack age Pack in g  Met h od  

SPX29300T-L-1-8/ TR -40°C≤TJ≤+125°C Yes 3-pin TO263 500/ Tape & Reel 

SPX29300T-L-2-5/ TR -40°C≤TJ≤+125°C Yes 3-pin TO263 500/ Tape & Reel 

SPX29300T-L-3-3 -40°C≤TJ≤+125°C Yes 3-pin TO263 Bulk 

SPX29300T-L-3-3/ TR -40°C≤TJ≤+125°C Yes 3-pin TO263 500/ Tape & Reel 

SPX29300T-L-5-0/ TR -40°C≤TJ≤+125°C Yes 3-pin TO263 500/ Tape & Reel 

SPX29301T5-L-3-3/ TR -40°C≤TJ≤+125°C Yes 5-pin TO263 500/ Tape & Reel 

SPX29301T5-L-5-0/ TR -40°C≤TJ≤+125°C Yes 5-pin TO263 500/ Tape & Reel 

SPX29302T5-L -40°C≤TJ≤+125°C Yes 5-pin TO263 Bulk 

SPX29302T5-L/ TR -40°C≤TJ≤+125°C Yes 5-pin TO263 500/ Tape & Reel 

“YY”  =  Year – “WW”  =  Work Week – “L”  =  Lead Free Designator – “X”  =  Lot Number 

Notes:  

1. Refer to ht tp: / / www.exar.com/ SPX29300 for most  up- to-date Order ing I nformat ion.  

2. Visit  ht tp: / / www.exar.com for  addit ional informat ion on Environm ental Rat ing.  

http://www.exar.com/SPX29300
http://www.exar.com/
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TYPI CAL PERFORMANCE CHARACTERI STI CS 

All data taken at  VI N =  VOUT +  1V, TJ =  TA =  25°C, unless otherwise specified. 

 

 

Fig. 4:  Dropout  Voltage vs Load Current  

 

 

Fig. 5:  Startup 

 

 

Fig. 6:  Line Regulat ion 

I OUT= 10mA, VOUT= 3.3V 

 

 

Fig. 7:  Load Regulat ion 

VOUT= 3.3V 
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THEORY OF OPERATI ON 

The SPX29300/ 01/ 02 incorporates protect ion 

against  over- current  faults, reversed load 

insert ion, over tem perature operat ion, and 

posit ive and negat ive t ransient  voltage. 

THERMAL CONSI DERATI ONS 

Although the SPX29300/ 01/ 02 offers lim it ing 

circuit ry for overload condit ions, it  is st ill 

necessary to insure that  the m axim um  junct ion 

tem perature is not  exceeded in the applicat ion. 

Heat  will flow through the lowest  resistance 

path, the junct ion- to-case path. I n order to 

insure the best  therm al flow of the com ponent ,  

proper m ount ing is required. 

TO- 2 6 3  DESI GN EXAMPLE:  

Assum e that  VI N =  5V, VOUT =  3.3V,  

I OUT =  1.0A, TA =  50° C and θJA=  31.4° C/ W, 

where:  

TA =  am bient  tem perature, 

θJA =  j unct ion to am bient  therm al resistance 

The power calculated under these condit ions 

is:  끫뢆끫롮 = (끫뢒끫롸끫롸 − 끫뢒끫뢄끫뢄끫뢄) × 끫롸끫뢄끫뢄끫뢄 = 1.7끫뢔 

 

And the junct ion tem perature is calculated as 

 끫뢎끫롺 = 끫뢎끫롨 + 끫뢆끫롮 × 끫븆끫롺끫롨  

or  끫뢎끫롺 = 50 + 1.7 × 31.4 = 103.4°끫롬 

 

Reliable operat ion is insured.  

CAPACI TOR REQUI REMENTS 

The output  capacitor is needed to insure 

stabilit y and m inim ize the output  noise. The 

value of the capacitor  varies with the load. 

However, a minimum value of 10μF aluminum 
capacitor will guarantee stabilit y over all load 

condit ions.  

A tantalum  capacitor is recom m ended if a faster 

load t ransient  response is needed. I f the power 

source has high AC impedance, a 0.1μF ceramic 
capacitor between input  & ground is 

recom m ended. 

M I N I MUM LOAD CURRENT 

To ensure a proper behavior of the regulator  

under light  load, a m inim um  load of 5m A for 

SPX29300/ 01/ 02 is required. 

ADJUSTABLE REGULATOR DESI GN  

The SPX29300/ 01/ 02 is an adjustable regulator 

that  can be program m ed to any value between 

1.25V and 16V using 2 external resistors, R1 

and R2. The relat ionship between the resistors 

and the output  voltage is:  끫뢊1 = 끫뢊2 × � 끫뢒끫뢄끫뢄끫뢄
1.240

− 1� 
ERROR FLAG 

The SPX29301 features an error flag that  

indicates either an over current  or  under 

current  voltage condit ion. The flag output  goes 

low, sinking 10m A when either condit ions 

occurs. 

ENABLE I NPUT 

The SPX29301/ 02 has an Enable funct ion that  

switches the regulator on and off. Their 

thresholds are TTL com pat ible. When the 

regulator is act ive, approxim ately 20µA flows 

through the Enable pin. 

TYPI CAL APPLI CATI ON CI RCUI TS 

Figure 1 represents the typical im plem entat ion 

for  an adjustable output  regulator. The values 

of R1 and R2 set  the output  voltage value as 

follows:  끫뢒끫뢄끫뢄끫뢄 = 끫뢒끫뢊끫뢊끫뢊 × �1 +
끫뢊1끫뢊2� 

A m inim um  value of 10kohm s is recom m ended 

for  R2 with a range between 10kΩ and 47kΩ.  
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PACKAGE SPECI FI CATI ON 

3 - PI N  AND 5 - PI N TO-2 6 3    
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PACKAGE SPECI FI CATI ON CONTI NUED 
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REVI SI ON HI STORY 

Rev ision  Dat e Descr ip t ion  

1.0.0 12/ 17/ 2009 I nit ial Release of Datasheet  

2.0.0 03/ 31/ 2010 

Reformat  of datasheet 

I nserted ESD data 

Modified Dropout  Voltage and Ground Current  values in elect r ical character ist ics table 

Corrected typographical error in result  of calculus in note 8 

Removed “Gound Current  vs Load Current ” , “Enable Threshold vs Temperature”  and 

“Power Supply Reject ion Rat io curves”  

Updated “Dropout  Voltage vs Load Current ” , “Line Regulat ion”  and “Load Regulat ion”  

curves  

Added “start  Up”  curve 

2.1.0 10/ 19/ 2010 Corrected Adjustable Regulator Design paragraph equat ion 

2.2.0 12/ 21/ 2016 Updated package specificat ion and order ing informat ion 

 

 

FOR FURTHER ASSI STANCE 

Technical Support :   powertechsupport@exar.com  

Em ail:   custom ersupport@exar.com  

Exar Technical Docum entat ion:   ht tp: / / www.exar.com / TechDoc/ default .aspx? 
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NOTI CE 

EXAR Corporat ion reserves the r ight  to make changes to the products contained in this publicat ion in order to improve design, 

performance or reliability. EXAR Corporat ion assumes no responsibility for the use of any circuits descr ibed herein, conveys 

no license under any patent  or other r ight , and makes no representat ion that  the circuits are free of patent  infr ingement . 

Charts and schedules contained here in are only for illust rat ion purposes and may vary depending upon a user ’s specific 

applicat ion. While the informat ion in this publicat ion has been carefully checked;  no responsibility, however, is assumed for 

inaccuracies. 

EXAR Corporat ion does not  recommend the use of any of its products in life support applicat ions where the failure or 

malfunct ion of the product  can reasonably be expected to cause failure of the life support  system or to significant ly affect  its 

safety or effect iveness. Products are not  author ized for use in such applicat ions unless EXAR Corporat ion receives, in writ ing, 

assurances to its sat isfact ion that :  (a)  the r isk of injury or damage has been m inim ized;  (b)  the user assumes all such risks;  

(c)  potent ial liability of EXAR Corporat ion is adequately protected under the circumstances. 

Reproduct ion, in part  or whole, without  the pr ior  wr it ten consent  of EXAR Corporat ion is prohibited. 


