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GENERAL DESCRI PTI ON 

The SPX1117 is a low power posit ive-voltage 

regulator designed to sat isfy m oderate power 

requirem ents with a cost  effect ive, sm all 

footprint  solut ion. 

This device is an excellent  choice for use in 

bat tery-powered applicat ions and portable 

com puters. The SPX1117 features very low 

quiescent  current  and a low dropout  voltage of 

1.1V at  a full load. As output  current  

decreases, quiescent  current  flows into the 

load, increasing efficiency. SPX1117 is 

available in adjustable or fixed 1.5V, 1.8V, 

2.5V, 3.3V and 5V output  voltages. 

The SPX1117 is offered in a 3-pin SOT-223 

surface m ount  packages. 

An output  capacitor  of 10µF provides 

uncondit ional stabilit y while a sm aller 2.2µF 

capacitor is sufficient for most applications. 

APPLI CATI ONS 

• Desk t op  PC Ser v er s 

• Gr ap h ic/ Vid eo  Car d s 

• I n d u st r ia l  Eq u ip m en t s 

• Pow er  Su p p l ies 

FEATURES 

• Gu ar an t eed  8 0 0 m A Ou t p u t  Cu r r en t  

• Gu ar an t eed  1 A Peak  Cu r r en t  

• Th r ee Ter m in a l  Ad j u st ab le o r  Fix ed  

1 .5 V, 1 .8 V, 2 .5 V, 3 .3 V an d  5 V 

• Low  Qu iescen t  Cu r r en t  

• Low  Dr o p ou t  Vo l t ag e o f  1 .1 V at  8 0 0 m A 

• 0 .1 %  Lin e  an d  0 .2 %  Load  Reg u lat ion  

• St ab le w i t h  2 .2 µ F Cer am ic Cap aci t o r  

• Ov er cu r r en t  an d  Th er m al  Pr o t ect ion  

• Lead  Fr ee, RoHS Com p l ian t  SOT2 2 3  

Pack ag e 

FUNCTI ONAL DI AGRAM 

 

Fig. 1:  SPX1117 Applicat ion Diagram 
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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. 

Power Dissipat ion ................................ I nternally Lim ited 

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

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

Operat ing Junct ion Temperature Range ... -40°C to + 125°C 

I nput  Supply Voltage .............................................. 20V 

I nput  to Output  Voltage ........................................ 18.8V 

ESD Rat ing (HBM -  Human Body Model)  .................... 2kV 

 

 

 

ELECTRI CAL SPECI FI CATI ONS 

Specificat ions with standard type are for an Operat ing Ambient  Temperature of 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, CI N =  COUT = 10µF, TA=  25°C. 

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

1 .5 V Ver sion        

Output  Voltage 
1.485 1.500 1.515 

V 
 I OUT= 5mA, VI N= 3.0V, TJ= 25°C 

1.470  1.530 •  5mA≤ IOUT ≤800mA, 2.9V≤ VIN ≤10V  
1 .8 V Ver sion        

Output  Voltage 
1.782 1.800 1.818 

V 
 I OUT= 5mA, VI N= 3.3V, TJ= 25°C 

1.764  1.836 •  5mA≤ IOUT ≤800mA, 3.2V≤ VIN ≤10V  
2 .5 V Ver sion        

Output  Voltage 
2.475 2.500 2.525 

V 
 I OUT= 5mA, VI N= 4.0V, TJ= 25°C 

2.450  2.550 •  5mA≤ IOUT ≤800mA, 3.9V≤ VIN ≤10V  
3 .3 V Ver sion        

Output  Voltage 
3.267 3.300 3.333 

V 
 I OUT= 5mA, VI N= 4.8V, TJ= 25°C 

3.234  3.366 •   

5 .0 V Ver sion        

Output  Voltage 
4.950 5.000 5.050 

V 
 I OUT= 5mA, VI N= 6.5V, TJ= 25°C 

4.900  5.100 •  5mA≤ IOUT ≤800mA, 6.4V≤ VIN ≤12V 

Al l  Vo l t age Op t ion s       

Reference Voltage 
1.238 1.250 1.262 

V 
 I OUT= 5mA, (VI N – VOUT)= 2V, TJ= 25°C 

1.225  1.270 •  5mA≤IOUT≤800mA, 1.4V≤(VI N–VOUT)≤10V 

Output  Voltage Temperature 

Stability 
 0.3  %    

Line Regulat ion (note 1)   3 7 mV  
VI NMI N≤ VI N ≤12V, VOUT =  Fixed/ Adj ., 

I OUT= 5mA 

Load Regulat ion (note 1)  6 12 mV •  5mA≤ IOUT ≤800mA, VOUT =  Fixed/ Adj . 

Dropout  Voltage (note 2)  

 1.00 1.20 

V 

•  I OUT= 100mA 

 1.05 1.25 •  I OUT= 500mA 

 1.10 1.30 •  I OUT= 800mA 

Quiescent  Current   5 10 mA •  4.25V≤ VI N ≤6.5V 

Adjust  Pin Current   50 120 µA •   

Current  Lim it  1.0 1.5 2.0 A  (VI N – VOUT)= 5V 

Thermal Regulat ion  0.01 0.1 % / W  25°C, 30ms pulse 

Ripple Reject ion 60 75  dB  
fRI PPLE= 120Hz, (VI N – VOUT)= 2V, 

VRI PPLE= 1VPP  
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Par am et er  M in . Ty p . Max . Un i t s  Con d i t ion s 

Long Term Stability  0.03  %   125°C, 1000Hrs 

RMS Output  Noise  0.003  %   %  of VOUT, 10Hz≤f≤10kHz 

Note 1:  

For fixed voltage opt ion VI NMI N= VOUT+ 1.5V 

For adjustable voltage opt ion VI N-VOUT= 1.4V 

Note 2:  Dropout  voltage is the input  voltage m inus output  voltage that  produces a 1%  decrease in output  voltage with 

respect  to the nom inal output  voltage at  VI N= VOUT+ 1.5V 

PI N ASSI GNMENT 

 

Fig. 2:  SPX1117 Pin Assignment  (Top View, TAB connected to VOUT)  

ORDERI NG I NFORMATI ON ( 1 )  

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  Ou t p u t  Vo l t age 

SPX1117M3-L/ TR 

-40°C≤TJ≤+125°C Yes(2) SOT223-3 Tape & Reel 

Adjustable 

SPX1117M3-L-1-5/ TR 1.5V 

SPX1117M3-L-1-8/ TR 1.8V 

SPX1117M3-L-2-5/ TR 2.5V 

SPX1117M3-L-3-3/ TR 3.3V 

SPX1117M3-L-5-0/ TR 5.0V 

NOTE:  

1. Refer to www.exar.com/ SPX1117 for most  up- to-date Order ing I nformat ion. 

2. Visit  www.exar.com for addit ional informat ion on Environmental Rat ing. 

http://www.exar.com/SPX1117
http://www.exar.com/
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TYPI CAL PERFORMANCE CHARACTERI STI CS 

All data taken at TA =  25°C, unless otherwise specified -  Schemat ic and BOM from Applicat ion I nformat ion sect ion of this 

datasheet . 

 

Fig. 3:  Load Regulat ion 

SPX1117M3-L-3-3, VI N= 4.8V 

 

Fig. 4:  Line Regulat ion 

SPX1117M3-L-3-3, I OUT= 10mA 

 

 

Fig. 5:  Dropout  Voltage vs Output  Current  

SPX1117M3-L-3-3, VI N= 4.8V, COUT= 2.2µF  

 

 

Fig. 6:  Current  Lim it  

I OUT pulsed from 10mA to Current  lim it  

SPX1117M3-L-3-3, VI N= 4.8V, CI N= COUT= 2.2µF 

 

 

 

Fig. 7:  Current  Lim it  

Output  Voltage Deviat ion 

SPX1117M3-L-3-3, I OUT= 10mA to 1A Step 

 

 

Fig. 8:  VOUT vs Temperature 

VI N= 2.5V, I OUT= 10mA 
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Fig. 9:  VI N= 3.0V, I OUT= 10mA 

 

Fig. 10:  VI N= 3.3V, I OUT= 10mA 

 

 

Fig. 11:  VI N= 4.0V, I OUT= 10mA 
 

Fig. 12:  VI N= 4.85V, I OUT= 10mA 

 

 

Fig. 13:  Line Regulat ion vs Temperature 

VOUT= 1.8V (Adj ) , VI N= 3.3V 

 

Fig. 14:  Output  Voltage vs Temperature 

Different  I OUT, VOUT= 1.8V (Adj ) , VI N= 3.3V 

 

 

Fig. 15:  Line Regulat ion over Temperature 

I LOAD= 800mA, VOUT= 1.8V(adj )  
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APPLI CATI ON I NFORMATI ON 

OUTPUT CAPACI TOR 

To ensure the stability of the SPX1117, an 

output  capacitor of at  least  2.2µF ( tantalum  or 

ceram ic)  or  10µF (alum inum )  is required. The 

value m ay change based on the applicat ion 

requirem ents of the output  load or 

tem perature range. The value of ESR can vary 

based on the type of capacitor used in the 

applicat ions to guarantee stabilit y. The 

recom m ended value for  ESR is 0.5Ω or less. A 

larger value of output  capacitance (up to 

100µF)  can im prove the load t ransient  

response. 

 

Fig. 16:  Load Step Response 0mA to 800mA 

VI N= 3.3V, VOUT= 1.8V, CI N= 10µF, COUT= 2.2µF, Ceram ic 

Signal 1= VOUT, Signal 4= I LOAD 

 

Fig. 17:  Load Step Response 0mA to 800mA 

VI N= 3.3V, VOUT= 1.8V, CI N= 10µF, COUT= 2.2µF, OSCON 

Signal 1= VOUT, Signal 4= I LOAD 

 

Fig. 18 

SOLDERI NG METHODS 

The SPX1117 SOT-223 package is designed to 

be com pat ible with infrared reflow or vapor-

phase reflow soldering techniques. During 

soldering, the non-act ive or m ildly act ive 

fluxes m ay be used. The SPX1117 die is 

at tached to the heatsink lead which exits 

opposite the input , output , and ground pins. 

Hand soldering and wave soldering should be 

avoided since these m ethods can cause 

dam age to the device with excessive therm al 

gradients on the package. The SOT-223 

recom m ended soldering m ethod are as 

follows:  vapor phase reflow and infrared 

reflow with the com ponent  preheated to within 

65°C of the soldering tem perature range. 

THERMAL CHARACTERI STI CS 

The therm al resistance of SPX1117 (SOT-223 

package)  is 15° C/ W from  junct ion to tab and 

31° C/ W from  tab to am bient  for a total of 46 

° C/ W from  junct ion to am bient  (Table 1) . The 

SPX1117 features the internal therm al lim it ing 

to protect  the device during overload 

condit ions. Special care needs to be taken 

during cont inuous load condit ions such that  

the m axim um  junct ion tem perature does not  

exceed 125 ° C. Therm al protect ion is act ivated 

at  > 155° C and deact ivated at  < 140 ° C. 

Taking the FR-4 printed circuit  board and 1/ 16 

thick with 1 ounce copper foil as an 

experim ent  ( fig.19) , the PCB m aterial is 

effect ive at  t ransm it t ing heat  with the tab 
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at tached to the pad area and a ground plane 

layer on the backside of the subst rate. Refer 

to table 1 for the results of the experim ent .  

The therm al interact ion from  other 

com ponents in the applicat ion can affect  the 

therm al resistance of the SPX1117. The actual 

therm al resistance can be determ ined with 

experim entat ion. 

SPX1117 power dissipat ion is calculated as 

follows:  끫뢆끫롮 = (끫뢒끫롸끫롸 − 끫뢒끫뢄끫뢄끫뢄) × 끫롸끫뢄끫뢄끫뢄 

Maxim um  Junct ion Tem perature 끫뢎끫롺 = 끫뢎끫롨(끫뢀끫롨끫뢀) + 끫뢆끫롮 × 끫룂ℎ끫뢤끫뢤끫뢤끫뢤끫뢤 끫뢤끫뢤끫뢾끫뢾끫뢾끫룂끫뢤끫뢾끫뢾끫뢤 (끫롺끫뢾끫룂 끫룂끫룂 끫뢤끫뢤끫뢜. ) 

Maxim um  junct ion tem perature m ust  not  

exceed 125° C. 

 

 

Fig. 19:  Subst rate Layout  for SOT-223 

RI PPLE REJECTI ON  

Ripple reject ion can be im proved by adding a 

capacitor between the ADJ pin and ground as 

shown in Figure 23. When ADJ pin bypassing 

is used, the value of the output  capacitor  

required increases to it s m axim um . I f the ADJ 

pin is not  bypassed, t he value of the output  

capacitor can be lowered to 10μF for an 
electrolytic aluminum capacitor or 2.2μF for a 
ceram ic or solid tantalum  capacitor (Fig 22) . 

However the value of the ADJ-bypass 

capacitor should be chosen with respect  t o the 

following equat ion:  

 

끫롬 =
1

6.28 × 끫롲끫뢊 × 끫뢊1 
Where 

C:  value of capacitor  in Farads 

FR:  r ipple frequency in Hz 

R1:  value of resistor R1 in ohms 

I f an ADJ-bypass capacitor is used, the 

am plitude of the output  r ipple will be 

independent  of the output  voltage. I f an ADJ-

bypass capacitor is not  used, the output  r ipple 

will be proport ional to the rat io of the output  

voltage to the reference voltage:  끫뢀 =
끫뢒끫뢄끫뢄끫뢄끫뢒끫뢊끫뢊끫뢊  

Where M= m ult iplier for  the r ipple seen when 

the ADJ pin is opt im ally bypassed. 

VREF= 1.25V 

Ripple reject ion for the adjustable version is 

shown in Figure 20. 

 

Fig. 20:  Ripple Reject ion 

VI N= 3.3V, VOUT= 1.8V(adj ) , I LOAD= 200mA 

OUTPUT VOLTAGE 

The output  of the adjustable regulator can be 

set  to any voltage between 1.25V and 15V. 

The value of VOUT can be quickly approxim ated 

using the form ula 끫뢒끫뢄끫뢄끫뢄 = 1.25 ×
끫뢊1 + 끫뢊2끫뢊1  

A sm all correct ion to t his form ula is required 

depending on the values of resistors R1 and 

R2, since the adjustable pin current  (approx 

50μA) flows through R2. When IADJ is taken 
into account , the form ula becom es 끫뢒끫뢄끫뢄끫뢄 = 끫뢒끫뢊끫뢊끫뢊 ×

끫뢊1 + 끫뢊2끫뢊1 + 끫롸끫롨끫롮끫롺 × 끫뢊2 
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Where VREF= 1.25V 

PRE- B I AS OUTPUT VOLTAGE START- UP 

The SPX1117 is not  intended for operat ions 

requir ing start -up into a pre-biased load. 

Proper discharge of t he output  voltage is 

recom m ended prior of turning on the device 

through the applicat ion of the input  voltage. 

LAYOUT CONSI DERATI ONS 

Parasit ic line resistance can degrade local 

regulat ion. I n order to avoid this, connect  R1 

direct ly to VOUT as illust rated in figure 25. For 

the sam e reason R2 should be connected to 

the negat ive side of the load. 

 

Fig. 21:  Current  Cource 

 

Fig. 22: Typical Adjustable Regulator 

 

Fig. 23:  I mproving Ripple Reject ion 

 

Fig. 24:  5V Regulator with Shutdown 

 

Fig. 25:  Recommended Connect ions for Best  Results 

 

PC Boar d  

m m 2  

Topside 

Cop p er  

m m 2  

Back sid e 

Cop p er  

m m 2  

Th er m al  

Resist an ce 

Jct  t o  am b . 

° C/ W  

2500 2500 2500 46 

2500 1250 2500 47 

2500 950 2500 49 

2500 2500 0 51 

2500 1800 0 53 

1600 600 1600 55 

2500 1250 0 58 

2500 915 0 59 

1600 600 0 67 

900 240 900 72 

900 240 0 85 

Table 1 
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MECHANI CAL DI MENSI ONS 

3 - PI N  SOT- 2 2 3  
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RECOMMENDED LAND PATTERN AND STENCI L 

3 - PI N  SOT- 2 2 3  
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REVI SI ON HI STORY 

Rev ision  Dat e Descr ip t ion  

2.0.0 06/ 23/ 2010 Reformat  of Datasheet  

2.1.0 08/ 24/ 2011 Addit ion of the Pre-Bias Output  Voltage Start -up sect ion 

2.1.1 09/ 05/ 2018 
Update to MaxLinear logo.  Update format  and Order ing I nformat ion. Removed obsolete 

TO-263-3. 
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