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Power Supply Considerations
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Required voltage for 

operation above specified 

frequency e.g. 16 MHz

Voltage has to be reached during 

power up before switching to 

higher frequency

When voltage decrease e.g. during 

battery exchange frequency decrease 

has to be considered if voltage falls 

below critical threshold

Safe operating area



Used example code
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Implemented Supply Control Circuits!
• Brownout circuit 

→ fixed voltage supervisor which controls device release at the minimum allowed voltage 

(safety net)

→ hysteresis implemented to operate during power up and power down
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1. Brownout reset (BOR) circuit occurs when the

device is powering up initializes the system

2. Also functions when no SVS is enabled and a

brownout condition occurs

3. Sustains this reset until the input power is 

sufficient for the logic



Used example code with delay loop 
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Differences in MSP430 device families!

• Which clock frequency at which voltage?

1. For F1xx, F2xx and F4xx the supply 

voltage has to be reached sufficient level 

before increase operating frequency!
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Differences in MSP430 device families!

• Which clock frequency at which voltage?

1. For F1xx, F2xx and F4xx the supply 

voltage has to be reached sufficient level 

before increase operating frequency!

2. For F5xx/F6xx the sub regulated 

onboard LDO voltage level has to be 

considered in addition. 

3. For FRxx device family the supply vs. 

frequency dependencies are much 

more relaxed due to improved design. 
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Wrap Up

1. Check out device specific datasheet and users guide for dedicated operating 

conditions and implemented supply voltage control features!

2. Consider possible supply variation scenarios on application level meeting supply 

voltage control circuit specifications like

• Voltage thresholds

• Hysteresis voltage

• Voltage slew rates for power up & down

3. Keep in mind! 

It is essential to consider the 

recommended operating conditions 

during whole operation window 
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Backup
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Implemented Supply Control Circuits!

• Brownout circuit 

→ fixed voltage supervisor which controls 

device release at the minimum allowed 

voltage (safety net)

• Supply Voltage Supervisors

→ mostly configurable supervisors to react 

on supply changes aligned to application 

use case 

• User configurable supply supervision using 

integrated ADC modules

→ user definable and configurable supply 

voltage control 
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