NEC UPD78k0/k0s as Charger Circuit
Charger Schematic
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Above shows the full schematic of the battery charging circuit. The Buck converter is comprised of
D1, L1, Q2 and C1. When laying out this circuit, it is important to keep connections between these com- ponents as short as possible. Q4 is used to switch the charger output on or off, as measurements of battery voltage will be inaccurate if the battery is still connected to the charger. NPN transistors Q1 and Q4 provide the gate drive for MOSFETs Q2 and Q4. R6 and R7 provide a potential divider to feed the ADC  for  charger  output  voltage  measurement.  U2  forms  a  differential  amplifier  for  battery  voltage measurement, and U3 forms a current sensing amplifier, measuring the voltage across sense resistor R16. D3 and R18 form a voltage reference to the microcontroller analog to digital converter. Component tolerances  have  not  been  specified  here;  they  are  largely  dependant  on  the  type  of  battery  being charged.  For  example,  lithium-ion  batteries  may  require  0.1%  resistors  around  the  voltage  sensing amplifier and a 0.1% tolerance voltage reference diode D3, whilst for other battery chemistries standard
1% components may be used. Similarly, exact values for L1 and C1 will be dependant upon battery charge voltage and can be determined by the formulae above. D1 and D2 should be Schottky diodes of sufficient current rating. If charge currents less than 1 A are required, NEC offer the uPA507TE P-chan- nel MOSFET with schottky barrier diode in a space saving SC-95 package that can be used in the charger with some modification to the circuit. R4 is to prevent RF oscillations around the MOSFET, its value depends on the input capacitance of the MOSFET (CISS) and generally a value in the order of
100 R is adequate.
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