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TPS6507x are power management units with a flexible turn-on scheme that supports different application processors and user cases. 
TPS6507x contains two state machines. A non-synchronous very simple state machine is used in OFF-mode to detect a level change of the /PB_IN pin. 
/PB_IN is typically tied to an ON-Key 

In addition, there is the main state machine that is only active when TPS6507x is not in OFF-state. Using a simple non-synchronous state machine in OFF-state allows keeping the shutdown current as low as 7uA. 
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The signals used to turn TPS6507x ON and OFF are:

/PB_IN…………………………………....”ON_key”
PB_OUT ……..…………………………..level shifted and debounced /PB_IN signal to processor 

POWER_ON ……………………………. “enable input” supervised by main state machine
EN_DCDC1, EN_DCDC2, EN_DCDC3 .. Enable signals for the 3 dcdc converters 
The ON-key may be used as a general “user button” as it can be used for different purposes. Its primary function when pulled LOW is to ramp the SYS voltage and turn on the main state machine which ramps the converters with the sequencing defined. The PB_OUT pin provides a signal to the processor that matches the status of PB_IN after a 50ms debounce. Hence it can be used to signal to the processor when the “user key” is pressed so it can take an action depending on the state it is in or on how long the button is pressed. 
In case TPS6507x is powered by its BAT terminal only, with no voltage at pins AC and USB, the timing diagrams below give two scenarios.
A) battery powered (no voltage at AC or USB)
· /PB_IN = LOW

· SYS ramps, converters ramp

· POWER_ON is set HIGH (keeps TPS6507x enabled)
· PB_IN is released HIGH

· PB_IN is set LOW again

· PB_OUT signal indicates to processor that PB_IN key has been pressed 

· Processor sets POWER_ON = LOW

· Converters ramp down with the inverse sequencing (for internal sequencing)

· SYS voltage is turned off

· TPS6507x is entering off state while /PB_IN is still held LOW
· /PB_IN  is released HIGH

( TPS6507x turns off from ON-state while PB_IN is held LOW by changing POWER_ON from HIGH to LOW
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B) battery powered (no voltage at AC or USB)
· /PB_IN = LOW 
· SYS ramps, converters ramp

· POWER_ON is set HIGH (keeps TPS6507x enabled)

· POWER_ON is set  LOW

· Converters will shut down and SYS voltage will be disabled

· POWER_ON is set HIGH again

· No change in state; TPS6507x stays disabled until PB_IN is released and pulled LOW again

(TPS6507x can only be enabled one time while PB_IN = LOW; if POWER_ON is toggled, TPS6507x will turn off but wait for PB_IN to be released before it turns on again
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C) AC or USB powered (with or without battery)
· V(AC) = 5V

· SYS ramps; main state machine active

· POWER_ON = HIGH enables converters

· POWER_ON = LOW disables converters

(TPS6507x can be enabled / disabled by POWER_ON while /PB_IN is inactive HIGH
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D) AC or USB powered (with or without battery)

· V(AC) = 5V 

· SYS ramps; main state machine active

· /PB_IN is pulled LOW and held LOW
· Converters ramp up

· POWER_ON is set HIGH

· Converters turn on

· POWER_ON is set LOW

· Converters turn off

· SYS voltage turns off

· POWER_ON is set HIGH

· Converters and SYS voltage stay off

· /PB_IN is released HIGH 

· SYS voltage and converters turn on as POWER_ON is HIGH already

(TPS6507x can be enabled once while /PB_IN is pulled LOW 

SYS voltage turns off while AC or USB is powered when device is disabled by setting POWER_ON =LOW
Setting POWER_ON = HIGH will not enable the converters or SYS voltage before /PB_IN was released
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Scope plots for D)
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Power_ON going LOW is too short to trigger the OFF-cycle
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Power_ON going LOW is triggering the OFF-cycle; when the device enters OFF state, the PGOOD signal is not actively pulled LOW any more and is pulled high to the declining pull-up voltage
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Power_ON going LOW is triggering the OFF-cycle; dcdc converters and SYS ramp down
�





�








�





�





�





�





�








_1363075547.vsd

