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Designed by:  Brian Kennedy 
 
Part Number: SP7685ER 
 
Application Description:  SP7685 Flash using a Supercap on the battery 
 
Electrical Requirements:   
 Input Voltage  2.7V to 4.2V 
 Output LED  LumiLED PWF4 
 Output Current 1.0A 
  
Circuit Description: 
This design solution illustrates taking a Li-Ion single cell battery rated for 2.7V to 4.2V 
and adding a 0.55F Supercap in parallel with the battery to lower the battery current 
delivered when driving a 1.0A Flash using the SP7685 Flash driver. The SP7685 can 
deliver 1.0A output current to a LumiLED PWF4 Flash LED, but when the battery 
voltage lowers the SP7685 charge pump will at some point go into 2X mode which 
increases the input current to about 2X the output current. In the 2X Flash mode the 
battery current may be as high as 2.0A unless the Supercap is used.             

   

Figure 1. Application Schematic: SP7685 with Super Cap and battery simulator 
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The Supercap in parallel with the battery helps deliver some of the 2.0A current in 2X 

mode and reduces the input current to only 1.2A peak as seen in figure 1.  

 

The Supercap accomplishes this by acting as a another voltage source in parallel with 

the Li-Ion cell, and if you think of the battery and the Supercap as having about the 

same equivalent series resistance or ESR of about 0.1 to 0.2ohms, then having the two 

in parallel lowers the equivalent combined source resistance in half and lowers the 

current draw from the battery to almost half of that required by the SP7685.  All the 

external components have been optimized for an output current of 1.0A output and have 

been laid out for small size and to minimize output ripple.  

 

This report includes figure 1 application schematic complete with component part 

numbers, and figures 2 to 8 illustrating electrical performance of the design. 

 

 

 

 

IIN peak vs VIN
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Figure 2.  IIN peak for 1.0A Flash with and without 0.55µF Supercap on the Battery 
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Figure 3. 4.2V with Supercap in 1X   Figure 4. 4.2V without Supercap in 1X 
       
 

   
Figure 5. 4.1V with Supercap in 2X Figure 6. 4.1V without Supercap in 2X  
 
 

   
Figure 7. 3.2V with Supercap in 2X        Figure 8. 3.2V without Supercap in 2X  
 

0.6Apk 1.0A 

1.2Apk 2.0A 

0.95Apk 
1.4A 

For Figures 3 to 6: 
CH1=Flash Enable (100mS ON, 2Sec OFF), Ch2=VOUT, CH3=VFB, CH4=IIN=1A/div 
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For further assistance: 
Email:                         Sipexsupport@sipex.com 
WWW Support page:  http://www.sipex.com/content.aspx?p=support  
Live Technical Chat:  http://www.geolink-group.com/sipex/  
Sipex Application Notes:        http://www.sipex.com/applicationNotes.aspx 
 

 
 
 
 
 
 
 
                Sipex Corporation 

Headquarters and 
Sales Office 
233 South Hillview Drive 
Milpitas, CA95035 
tel: (408) 934-7500 
faX: (408) 935-7600 

Sipex Corporation reserves the right to make changes to any products described herein. Sipex does not assume any liability arising out of the application or use of any product 
or circuit described herein; neither does it convey any license under its patent rights nor the rights of others. 
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