
  

APPLICATION NOTE 6.4 
 
 

 
LOW RTC CURRENT ALLOWS FOR THE REPLACEMENT OF THE 

BATTERY WITH A CAPACITOR IN FDC 37C9XX DEVICES 
By Clemens Kaestner 

 
SMSC has made a significant effort  to improve the power consumption of the RTC in standby mode. The 
result is a specified typical standby current of 250 nA for the FDC37C93x family of Ultra I/O controllers. 
This Application note explains some alternatives to using a standard battery for providing power to the 
FDC37C93X in standby mode and therefore, reducing cost. The circuits shown are simply SPICE models 
and are shown as a guide. Engineers considering implementing these techniques should develop their 
own model using the electrical characteristics of the selected components. 
 
1. Replacing the battery with a capacitor.  
 

FIGURE 1 - SPICE MODEL FOR CAPACITOR STANDBY TIME 
 
The schematic shows the model used for simulating a 93X  backup circuit using a 1F capacitor to backup 
the RTC and CMOS Ram. The simulation  gives us the expected supply time of the circuit powered by 
the capacitor load. 
Note: RL simply simulates the leakage current of the capacitor and is not intended to be a part of the final 
ckt. 
Note: VBAT has to be in the range of 4.5V < VBAT < VCC-200mV or 2.4V < VBAT < 4V in power on mode. If 
VBAT is any greater that 200mv less than Vcc access to  CMOS and the RTC will not be possible. VCC has 
to be in the specified range. 
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Vbat vs Time (circuit 1)
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FIGURE 2 - Result of Simulation assuming that the capacitor was charged to 5V. Depending on 
diode selection, the capacitor will be charged to 4.3v - 4.7v. 

 
As a result of the simulation we get a standby time for the capacitor of approximately 31 days. For 
systems with  additional backup media for  CMOS settings like an EEPROM connected to the 93X this 
should be more than sufficient. 
 
The second trace shows an application with 2000 nA power consumption for a standard RTC. The 
Standby time for this configuration is just around 10 days. The SMSC FDC37C93X device improves the 
power consumption over standard devices by 8x to 250 nA. 
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FIGURE 3 - SPICE MODEL FOR SMALL BATTERY PLUS CAPACITOR CIRCUIT SIMULATION 

 
The schematic shows the model for simulating a FDC37C93X application using a 0.1F capacitor plus a 
small 3V battery to backup the RTC.   Diode D3 isolates the battery from the leakage resistance of the 
supercap. 
 

 
 

FIGURE 4 - RESULT OF THE SIMULATION 
 
The simulation results show that during the first 223ksec ( equal to 62 hours) after VCC is switched off the 
battery is not discharged. In practice, this means that if a system is in daily use the battery current is 
always zero. This will expand the life time of even a small battery to several years and allow the battery  
change without losing the contents of the CMOS. 
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Vbat and Ibattery vs Time (circuit 2)
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