3.3.2 Power & Charge Management Controllers: MCP73682, BQ24071


As previously discussed, batteries would be used as a back-up power for the EIA. The battery has the lowest priority and will be providing power if there is no DC input and PoE detected in the link. The team selected Lithium-Ion type batteries for this part because they protect their charge potentials for a long time. Basically, they do not “remember” their first capacitance and this allow them to keep charged for long periods. This is called “Memory Effect”.  


The Design Team 7 initially selected the Texas Instruments Power Management IC, the BQ24071. This chip offers two useful functions; power the system and recharge the battery.
[image: image1.png]POWER FLOW DIAGRAM

UDG-04082




Figure X. Functional Block Diagram of BQ24071

This IC is designed for single cell Li-Ion/Li-Polymer batteries and focuses on supplying
continuous power to the system when available from the DC input or battery sources. The BQ24071 has two separate outputs. The “OUT” pin provides power for the system while “BAT” pin charges the battery. This feature gives simplicity to design to power and recharge the battery with a single chip only. Despite this IC fits well into the deisgn, this IC could not be used because this IC only comes in QFN (Quad Flat No Leads) type package size and this package size is not available for hand soldering.
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FigureX. Package Dimensions for BQ24071 (in mm)

To have this IC mounted on a PCB, Design Team 7 had several communications with some other companies. After these contacts, the fabrication cost was around $300. As a result, this inconvenience was discussed and another appropriate management IC was researches. Finally, Microchip® Charge Management Controller MCP73862 was chosen instead of the BQ24071.  This charge management IC has 2 different package sizes; QFN and SOIC. In contrast to QFN, the SOIC type of package is easy to solder by hand on a PCB so the team decided on this package.
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FigureX. Typical Application Circuit of MCP7386X (Pin numbers are for QFN size package)

A typical application circuit for MCP7386X is shown above (see ref #datasheet#). The circuit includes some external components to set or define charging voltage, cell temperature sensor, timer, etc. The VDD input is the input power supply which is provided from wall adapter. In absence of VDD, the current flow is provided from the battery pack (discharge).


Charge current regulation is scaled by placing a programming resistor from the PROG input to ground. Fast charging regulation can be established by connecting this input directly to ground. This provides 1.2A maximum charge current. The minimum fast charge current can be set as 100mA by leaving this input float. The current regulation also can be calculated by using the formula below.
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In this formula, RPROG has to be chosen in k Ohms and IREG is the desired charge current. 


THREF input is a reference voltage to feed external thermistor for cell temperature monitoring.  A comparison is done at threshold voltages of VTHREF/2 and VTHREF/4.


THERM input operates as cell temperature sensor input. The management IC checks the temperature by comparing the voltage between ground and the THERM input voltage. This voltage can be developed by an external voltage divider. The resistor values in the divider depend on the temperature coefficient of the thermistor. Basically, thermistors are resistors whose resistances depend on the temperature. A thermistor can be either negative temperature coefficient (NTC) or positive temperature coefficient (PTC). These resistors can be calculated using the following formulas (see ref #datasheet#).


For PTC thermistors:
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For NTC thermistors:
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Here, RCOLD and RHOT are the thermistor resistance values at the desired temperature window. In the application circuit above, thermistor is connected between THERM and ground. By keeping the thermistor close to the battery in circuit design, the cell temperature can be checked during the charge. In our design, an NTC type thermistor is selected and calculations are done based on the cell temperature window (Cold Temperature=0°C, Hot Temperature=70°C).


The TIMER input programs the period of safety timers. This is done by placing a timing capacitor between this input and ground. This capacitor (CTIMER) has to be chosen as 0.1 µF electrolytic capacitors. In MCP7386X series, there are three safety timers; preconditioning safety timer, fast charge safety timer and elapsed timer. The preconditioning timer continues till fast charge and elapsed timer starts. The fast charge timer resets when the constant voltage mode becomes active. Finally the elapsed timer will terminate the charge if the sensed current does not decrease below the threshold. These time periods can be calculated using the equations below. (tTHERM is the time period for elapsed timer.)(see ref #datasheet#).
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STAT inputs provide information on the status of the charge. STAT1 shows the charge status and STAT2 depicts if there is any fault in charge progress. 


In most applications, EN (enable) input is connected to supply voltage. This pin causes the management IC to run in low power mode when VDD falls and reduces the battery drain current. 
