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Schematic
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Q902 : Charge PMOS switch

R907, R908, R909, R911 : current limitation resistors during Precharge (~330 Ohms)

RR901 : current sense resistor (0,2 Ohms)

R905 : pull-up for ICTL (1 Mohms because the output current on ICTL is very low)

Q903, D902, R910 : overvoltage protection

C903 : output filtering capacitor

C902, R906 : RC filter for the command of the gate of Q902 (…)
Synoptic
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Precharge (Over discharged battery)

When the battery voltage is low < 3,2 V, the charging current must be reduce. SYREN internal switch is closed and the Precharge current is set by a current limitation resistor on PCHG signal. When VBAT reaches 3,2V software starts and full charge begin ( The internal switch is opened and the PMOS is closed.
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Full charge

In full charge, the PMOS switch is closed (driven by ICTL) and the current is set by the wall cube charger. The current source is directly conducted to the battery. The charging current can be measured by VCCS-VBATS SYREN inputs. 

The PMOS switch is opened every 2s to make a proper VBAT measurement. For VBAT far from the desired voltage (4,2V) the switch is closed most of the time. Then, the duty cycle evolves as VBAT reaches 4,2V. For VBAT close to 4,18V the PMOS switch is now opened most of the time.
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Hardware and software protections

Over voltage

The mobile must be protected against :

· Battery removal during Precharge or full charge

· Charger insertion with no battery

Over voltage monitoring can be made by SYREN. The charge is stopped when VBAT reaches a programmable threshold. However, the response time of SYREN is too long. Therefore an hardware over voltage protection circuit has been added : a zener diode is used to drive a FMMT617.

When a charger is plugged with no battery, the Precharge starts but it is automatically stopped by SYREN when VBAT reaches 3,8V. Moreover, if the mobile tries to start at VBAT = 3,2V, the voltage will drop immediately. 

Then VBAT drops and Precharge is started again until VBAT reaches 3,8V, etc.

Short-circuited battery

When the wall cube charger is plugged and the battery is s.c. the SYREN BCI interface will stay in Precharge state and the current will always be reduced. The dissipated power will be always reduced.

Watchdog

In SYREN, a watchdog timer using the 32KHz clock automatically stops the battery charging after a programmable delay (1, 2, 4, 8 s) if the watchdog register is not refreshed by software.
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