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• IC Specifications

• Integrated circuit performance varies:

• Part to part
• Die to die
• Wafer to wafer
• Lot to lot
• machine to machine

• Over temperature

• Over voltage

• With load

• Over time
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• IC Specifications

• Performance is guaranteed:

• By design

• By test
• Wafer level

• Part level

• Accelerated life

• Statistically

• Use guard banding
• Must be careful not to multiply effects
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• Absolute Maximum Ratings

Stresses beyond those listed under Absolute Maximum Ratings may cause 

permanent damage to the device. 

These are stress ratings only, and functional operation of the device at these or 

any other conditions beyond those indicated under Recommended Operating 

Conditions is not implied. 

Exposure to absolute-maximum-rated conditions for extended periods may affect 

device reliability.



5 © tjEE 2920

MSP 432 Spec

• Absolute Maximum Ratings

• Temperature Ranges

• Commercial  0°C to   85°C 32°F to 185°F

• Industrial -40°C to 100°C -40°F to 212°F

• Automotive -40°C to 125°C -40°F to 257°F

• Military -55°C to 125°C -67°F to 257°F

** These are not necessarily ambient temperature

° C °F

150 302

125 257

100 212

85 185

25 77

0 32

-40 -40

-55 -67

-65 -85
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• Absolute Maximum Ratings

• Electro-Static Discharge
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• Nominal Operating Conditions
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• Current Consumption
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• Current Consumption
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• Current Consumption
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• Current Consumption
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• DC Characteristics
• Inputs
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• DC Characteristics
• Outputs
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• DC Characteristics
• Outputs
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• DC Characteristics
• VRef
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• AC Characteristics
• Outputs
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• Packaging
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• Example
• Estimate the power used by the processor running out of 

Flash in active mode (vcore 0) and operating at 3V, 
24MHz, 25°C

• What is the penalty for operating in Vcore 1 mode at this 
frequency

From the graph:

Icc(24MHz, 3v) = 3.5mA

P = 3v x 3.5mA = 10.5mW

From the graph:

Icc(24MHz, 3v) = 4.2mA

P = 3v x 4.2mA = 12.6mW

20% penalty
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• Example
• Estimate the power used by the processor running out of 

Flash in active mode (vcore 0) and operating at 3V, 
24MHz, 25°C with 2 Timer32s, a SPI, and the WDT running

From the graph:

Icc(24MHz, 3v) = 3.5mA

I timers = 2 * 3.5uA/MHz * 24MHz

= 168uA

I spi = 5uA/MHz * 24MHz

= 120uA

I wdt = 6uA/MHz * 24MHz

= 144uA

I total = 3.932mA → Ptotal = 11.8mW
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• Example
• What output value would a typical output pin pull a 500Ω

resister tied to Vcc down to? Assume Vcc=3.0v, T=25°C
Approximate the current

3V/500Ω =  < 6mA

From the graph: near 6ma

Slope = (6mA – 0mA) / (.3V – 0V) 

= 20mA/V

Intercept = 6mA – 20mA/V * 0.3V = 0

VOL = 3 - IOL * R

IOL = 20mA/V * VOL + 0

IOL = 20mA/V * (3 – IOL * R)

IOL = 5.45mA

VOL = 3 – 2.73 = 0.27V


