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Power System

• MSP432 Power System

• Power Supply System
• 1.62V to 3.7V

• Power status

• Internal Core voltage generation
• Allows for performance variations

• Power Control Manager
• Provides the necessary voltages to meet performance requirements

• Collects inputs from various parts of the processor
• Direct changes to power mode

• Wake-up and interrupt events

• Reset events

• Debug
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Power System

• MSP432 Power System
• Supplies

• VCC (DVCC)
• External

• Primary chip supply voltage

• Supplies the I/Os and VCORE regulator

• VCORE
• Internal – programmable 

• Integrated voltage regulator to generate core voltage 

• Supplies the CPU, memories, and digital modules, 

• AVCC
• External

• Supplies the analog modules
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Power System

• MSP432 Power System

• Supply Voltage Supervisor/Monitor High Side (SVSMH)
• High Side – Input to the chip – Vcc

• Detects when the high side voltage drops below an acceptable level
• Level required to maintain performance (clock frequency)

• Supervisor mode – causes reset

• Monitor mode – sets interrupt flag
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Power System

• MSP432 Power System

• Supply Voltage Supervisor/Monitor High Side (SVSMH)

• SVMHOUT – indicates the state of the monitor

• SVSMH – Thresholds
• Vcc rising threshold

• Vcc falling threshold
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Power System

• MSP432 Power System
• Registers

PSS->KEY
…
PSS->CLRIFG
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Power System

• MSP432 Power System
• Key Register
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Power System

• MSP432 Power System
• Control Register
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Power System

• MSP432 Power System
• Control Register
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Power System

• MSP432 Power System
• Control Register - SVSMHTH values
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Power System

• MSP432 Power System
• Control Register
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Power System

• MSP432 Power System
• Interrupt Enable Register
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Power System

• MSP432 Power System
• Flag Register



15 © tjEE 2920

Power System

• MSP432 Power System
• Clear Flag Register
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Power System

• MSP432 Power Control Manager
• Provides the necessary voltages to meet performance 

requirements

• Collects inputs from various parts of the processor
• Direct changes to power mode

• Wake-up and interrupt events

• Reset events

• Debug
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Power System

• MSP432 Power Control Manager

• Controls the VCORE regulator
• Provide minimum voltage necessary to meet performance 

requirements

• MSP432 has 2 choices for the regulator
• Linear regulator(LDO)
• Few parts, less efficient

• Default mode

• DCDC
• More parts, more efficient
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Power System

• MSP432 Power Control Manager

• Power Modes – Active Mode (AM)
• CPU can be active

• 2 VCORE levels, 3 modes each

• VCORE1 – highest VCORE level
• Supports clock frequencies up to 48MHz

• VCORE 0 – lower VCORE level
• Supports clock frequencies up to 24MHz

• LDO mode

• DCDC mode

• LF mode
• Clock frequency limited to 128KHz
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Power System

• MSP432 Power Control Manager

• Power Modes – Active Mode (AM)

• AM_LDO_VCORE0

• AM_LDO_VCORE1

• AM_DCDC_VCORE0

• AM_DCDC_VCORE1

• AM_LF_VCORE0

• AM_LF_VCORE1
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Power System

• MSP432 Power Control Manager

• Power Modes – Low Power Mode (LPM)
• LPM0
• Processor is halted

• All peripherals, memories, registers, I/Os enabled

• Accessible from any of the Active Modes

• LPM3, LPM4
• Processor is halted

• Memories, registers and I/Os retained

• Accessible only when operating at 32KHz

• LPM3 – only RTC and WDT enabled

• LPM4 – no peripherals enabled
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Power System

• MSP432 Power Control Manager

• Power Modes – Low Power Mode (LPM)
• LPM3.5
• Processor halted

• RTC and WDT enabled

• All other peripherals disabled and registers NOT retained

• SRAM not retained

• I/Os latched

• LPM4.5
• VCORE shut off – no internal power

• Nothing retained except I/Os
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Power System

• MSP432 Power Control Manager
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Power System

• MSP432 Power Control Manager
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Power System

• MSP432 Power Control Manager
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Power System

• MSP432 Power Control Manager
• PCM Registers
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Power System

• MSP432 Power Control Manager
• PCM Control Register 0
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Power System

• MSP432 Power Control Manager
• PCM Control Register 0
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Power System

• MSP432 Power Control Manager
• PCM Control Register 0
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Power System

• MSP432 Power Control Manager
• PCM Control Register 1
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Power System

• MSP432 Power Control Manager
• PCM Control Register 1
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Power System

• MSP432 Power Control Manager
• PCM Control Register 1
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Power System

• MSP432 Power Control Manager
• PCM Interrupt Enable Register



33 © tjEE 2920

Power System

• MSP432 Power Control Manager
• PCM Interrupt Flag Register
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Power System

• MSP432 Power Control Manager
• PCM Interrupt Clear Flag Register
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Power System

• MSP432 Power Control Manager
• Programming Example
• Change power mode

1) Make sure Power control Module is inactive

2) Write the key and desired state into the control register

3) Check to see if transition is complete

4) Check to make sure correct new mode is set

5) Clear the change key – prevent unintended changes
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Power System

• MSP432 Power Control Manager
• Programming Example
• set Active, LDO, Vcore 1 modes

// Power mode cannot be changed until the Power Control Module (PCM)
// is not active. Status is held in PCMCTL1 register bit 8 (PMR_BUSY)
// Power mode can be changed when this bit is zero (idle)
// Wait for  PMR to be idle

uint32_t PMR_fail = 100000; // set # of attempts
while(PCM->CTL1 & 0x00000100){
PMR_fail--;
if(PMR_fail == 0)// Attempt Failed - no changes made - return 1
return -1;

} // end while
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Power System

• MSP432 Power Control Manager
• Programming Example
• set Active, LDO, Vcore 1 modes

// The Power Control Module requires a special value (Key) to be written to
// to change the power mode. Default mode does not support 48MHz operation.
// Key is 0x695A_xxxx and loads into PCMCTL0
//
// Simultaneously set the PCM to active mode, LDO Vcore 1 (highest voltage)
// to support 48MHz operation - PCMCTL0, bit 0 = high

//     Force 0's in key       force 1's in key   force mode to 1
PCM->CTL0 = (PCM->CTL0 & ~0xFFFF000F) |   0x695A0000   |   0x00000001;
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Power System

• MSP432 Power Control Manager
• Programming Example
• set Active, LDO, Vcore 1 modes

// There is a flag to indicate transition to active mode is NOT valid
// PCMIFG bit 2 (AM_INVALID_TR_IFG)
if(PCM->IFG & 0x00000004){
PCM->CLRIFG = 0x00000004;// Attempt failed - clear flag and return 2
return -2;

} // end if



39 © tjEE 2920

Power System

• MSP432 Power Control Manager
• Programming Example
• set Active, LDO, Vcore 1 modes

uint32_t AM_LDO_VCORE1_fail = 500000; // set # of attempts 
// Check the actual mode, and wait for AM LDO VCORE1 to be set
// Status is in PCMCTL0, AM_LDO_VCORE1 mode is 0x01 on bits 13:8
while((PCM->CTL0 & 0x00003F00) != 0x00000100){
AM_LDO_VCORE1_fail--;
if(AM_LDO_VCORE1_fail == 0)
return -3;// Attempt failed - return 3

} // end while
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Power System

• MSP432 Power Control Manager
• Programming Example
• set Active, LDO, Vcore 1 modes

// Power mode change is complete
// Clear the change key to prevent unintended changes
PCM->CTL1 &= ~0xFFFF0000;


