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Scope
This document provides the estimated Power-on Hours (PoH), also known as “lifetime,” for the SAMA7G5/D6
Series products and describes a method to calculate PoH values for a given mission profile.

The document applies to the following devices:
• SAMA7G54(T)-V/4HB
• SAMA7G54(T)-E/4HB(VAO)
• SAMA7D65(T)-V/4HB
• SAMA7D65(T)-E/4HB(VAO)

The product lifetimes described here are estimates and do not represent guaranteed
lifetimes for particular profiles.

Reference Documents
The following reference documents are available on www.microchip.com.

Type Title Literature Number

Data sheet SAMA7G5 Series DS60001765

Application note SAMA7G5 Series Temperature Sensor Calibration AN4530

Application note SAMA7G5 Series Power Consumption and Thermal Considerations AN4797

Data sheet SAMA7D6 Series DS60001851

Application note SAMA7D6 Series Temperature Sensor Calibration AN5812

Application note SAMA7D6 Series Power Consumption and Thermal Considerations AN5821

Product Page Links

 SAMA7G5/D6 Series Product Lifetime Estimation
 AN4532

http://www.microchip.com
https://microchip.com
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1. Introduction
The aging process of semiconductors strongly depends on the junction temperature and voltage
at which devices are operated. As per Arrhenius’ Law, higher temperatures or higher VDDs
exponentially decrease a device’s lifetime.

The lifetime estimates presented in this application note are extrapolated from high temperature
and VDD tests performed on SAMA7G5/D6 Series devices. Those tests are also known as HTOL (High
Temperature Operating Life) tests.

The data presented in this application note do not cover the SAMA7G5/D6 Series
System-in-Package (SiP) devices with embedded SDRAM.
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2. Definition of Terms
The following table provides the definition of terms and the technological data that are used in the
following sections. Note that the technological data are different for Automotive and Industrial or
Extended Industrial devices.

Table 2-1. Definition of Terms(1)

Symbol Definitions

Generic

TJ Device junction temperature

VDD VDDCPU voltage

User Mission Profile Data

MP User Mission Profile: a set of operating points (TJ,VDD)

PoHMP_TARGET User Power-on Hours target with MP mission profile. This is the total time when the device is powered.

U% Percentage of time spent in each MP operating point

PoH(TJ) Power-on Hours spent at TJ. PoH (TJ) = PoHMP_TARGET x U%

Technological Data
See Figure 3-1 and Table 3-2 for Industrial devices

and Figure 4-1 and Table 4-2 for Automotive devices

PoHQ(TJ,VDD)

Qualified equivalent hours at TJ, VDD, in particular PoHQ(125°C,1.15V) =
• 29576 for Industrial tier

• 5733 for Automotive tier

DR(TJ)
Temperature-derating ratio at TJ : PoH[Q](TJ,VDD) = DR(TJ) x PoH[Q](125°C, VDD)
See Table 3-2 and Table 4-2.

VAF

Voltage Acceleration Factor
PoH[Q](TJ, VDD) = VAF x PoH[Q](TJ, 1.15V)
• VAF = 2.72 for VDD = 1.05V operation

• VAF = 1.00 for VDD = 1.15V operation

• VAF = 0.368 for VDD = 1.25V operation

Calculated Quantities

PoHMP(125°C, 1.15V)

Mission profile equivalent Power-on Hours at one point (125°C, 1.15V):
PoH(125°C, 1.15V) = PoH(TJ) / (VAF.DR(TJ))
If this number exceeds PoHQ(125°C, 1.15V) then the mission profile MP is more demanding than the
HTOL test.

PoHMP_EST
Estimated Power-on Hours with given MP:
PoHMP_EST = PoHMP_TARGET x PoHQ(125°C, 1.15V) / PoHMP(125°C, 1.15V)

Note: 
1. In the above table, PoH[Q](TJ, VDD) means either PoH(TJ, VDD) or PoHQ(TJ, VDD).
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3. Industrial Device Lifetime Estimates
Table 3-1. Industrial Device Power-on Hours - POHQ(TJ, VDD)

Marking Tier TJ (°C) Arm® Core Frequency (MHz) VDDCPU (V) Power-on Hours (Hrs)

-V/4HB or -E/4HB Industrial or Extended Industrial 105

1000 1.25 32,011

800 1.15 87,015

600 1.05 236,530

-E/4HB Extended Industrial 125
800 1.15 29,576

600 1.05 80,397

The following chart shows the estimated PoH for different junction temperatures and different
VDDCPU values. This chart applies to both Industrial (-V/4HB) and Industrial Extended (-E/4HB)
devices. VDDCORE is set to 1.15V for SAMA7G54 devices and 1.05V for SAMA7D65 devices.

Note: Industrial devices cannot be operated above a junction temperature of 105°C.

Figure 3-1. Industrial Device Power-on Hours vs VDDCPU and Derating Chart - POHQ(TJ, VDD)
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3.1. Industrial Device Mission Profile Example
The values shown in the section Industrial Device Lifetime Estimates are based on estimates for
an always-on device (100% up time). However, all applications are not up 100% of the time and
may switch from one operating point (TJ, VDD) to another. Such considerations must be taken into
account when estimating lifetime.

To estimate a specific mission profile, use the following tables and examples.

Table 3-2, built from applicable product qualification, temperature and voltage aging acceleration
values, lists the A, B, C and D operating points referred to in the example below.

Table 3-2. Industrial Device Power-on Hours Derating Values - DR(TJ)
TJ DR(TJ) Mission Profile Example

TJ°C < 25°C 938

30 598

35 387

40 254

45 169

50 114 A

55 77.7

60 53.6

65 37.3

70 26.3 B

75 18.7

80 13.5

85 9.8

90 7.1

95 5.3

100 3.9 C

105 2.9

110 2.2

115 1.7

120 1.3

125 1 D

Table 3-3 summarizes a mission profile example with the following details:
• A target lifetime: PoHMP_TARGET

• 4 operating points (VDD, TJ)
• A usage percentage in each operating point

PoHMP_TARGET = 60,000 Hrs

Table 3-3. Industrial Device Mission Profile Example
MP U% PoH(TJ, VDD) TJ °C VDD (V) DR(TJ) VAF PoH(125°C, 1.15V) Comment

A 25 15000 50 1.05 114 2.72 48 15000 / 114 / 2.72 = 48

B 25 15000 70 1.15 26.3 1.00 570 15000 / 26.3 / 1 = 570

C 25 15000 100 1.05 4 2.72 1406 15000 / 4 / 2.72 = 1406

D 25 15000 125 1.25 1 0.368 40774 15000 / 1 / 1 = 40774

PoHMP(125°C, 1.15V) = 42799



 AN4532
Industrial Device Lifetime Estimates

 Application Note
© 2025 Microchip Technology Inc. and its subsidiaries

DS00004532D - 6

The PoH(125°C, 1.15V) column is computed for each line of the mission profile by derating
PoH(TJ, VDD) with DR(TJ) and VAF (temperature and voltage derating). Computation results are then
summed up into a single value.

• If the computed PoHMP(125°C, 1.15V) is greater than PoHQ(125°C, 1.15V), then the required
PoHMP_TARGET exceeds the device lifetime emulated during the HTOL tests, as in this example. In
such a case, the mission profile must be reviewed.

• Conversely, if PoHMP(125°C, 1.15V) is less than PoHQ(125°C, 1.15V), then the mission profile MP is
covered by the HTOL tests.

As explained above, PoHMP_TARGET = 60 kHrs cannot be reached with the example mission profile
MP. However, it is interesting to estimate the Power-on Hours with such a mission profile,
PoHMP_EST. See the applicable formula in Table 2-1 and its application in the following table.

Table 3-4. Estimated PoH for Example Industrial Device Mission Profile
Result Value in Hours Comment

PoHMP_EST 41463 60,000 * 29576 / 42799
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4. Automotive Device Lifetime Estimates
In the following sections, the estimated PoH are derived from an AEC-Q100 qualification using the
following mission profile: 20 kHrs, with junction temperature usage as (-40°C = 6%, 70°C = 25%, 85°C
= 25%, 100°C = 25%, 115°C = 14%, 125°C = 5%) and maximum CPU speed = 800 MHz.

Table 4-1. Automotive Device Power-on-Hours - PoHQ(TJ,VDD)
Marking Tier TJ (°C) Arm® Core Frequency (MHz) VDDCPU (V) Power-on Hours (Hrs)

-V/4HBVAO Automotive

105
800 1.15 16,866

600 1.05 45,848

125
800 1.15 5,733

600 1.05 15,584

The following chart shows the estimated PoH for different junction temperatures and 1.15V or 1.05V
VDDCPU power supply. VDDCORE is set to 1.15V.

Figure 4-1. Automotive Device Power-On Hours Derating Chart - PoHQ(TJ,VDD)
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4.1. Automotive Device Mission Profile Example
The values shown in Automotive Device Lifetime Estimates are based on estimates for an always-on
device (100% up time). However, all applications are not up 100% of the time and may switch from
one operating point (VDD, TJ) to another. Such considerations must be taken into account when
estimating lifetime.

To estimate a specific mission profile, use the following tables and examples.

Table 4-2, built from applicable product qualification, temperature and voltage aging acceleration
values, lists the A, B, C, D, E and F operating points referred to in the example below.

Table 4-2. Automotive Device Power-on Hours Derating Values
TJ DR(TJ) Mission Profile Example

TJ°C < 25°C 937.50 A

30 598.14

35 387.23

40 254.20

45 169.09

50 113.90

55 77.66

60 53.56

65 37.35

70 26.32 B

75 18.73

80 13.46

85 9.76 C

90 7.15

95 5.27

100 3.92 D

105 2.94

110 2.22

115 1.69 E

120 1.30

125 1 F

Table 4-3 summarizes a mission profile example with the following details:
• A target lifetime: PoHMP_TARGET

• 6 operating points (VDD, TJ)
• A usage percentage in each operating point

PoHMP_TARGET = 20,000 Hrs
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Table 4-3. Automotive Device Mission Profile Example
MP U% PoH(TJ, VDD) TJ °C VDD (V) DR(TJ) VAF PoH(125°C, 1.15V) Comment

A 6 1200 -40 1.15 938 1 1.28 1200 / 938 / 1 = 1.28

B 25 5000 70 1.15 26.3 1 190 5000 / 26.3 / 1 = 190

C 25 5000 85 1.15 9.76 1 512 5000 / 9.76 / 1 = 512

D 25 5000 100 1.15 4 1 1274.4 5000 / 4 / 1 = 1274

E 14 2800 115 1.15 2 1 1655.3 2800 / 2 / 1 = 1655

F 5 1000 125 1.15 1 1 1000 1000 / 1 / 1 = 1000

PoHMP(125°C, 1.15V) = 4633

The PoH(125°C, 1.15V) column is computed for each line of the mission profile by derating
PoH(TJ, VDD) with DR(TJ) and VAF (temperature and voltage derating). Computation results are then
summed up into a single value.

• If the computed PoHMP(125°C, 1.15V) is greater than PoHQ(125°C, 1.15V), then the required
PoHMP_TARGET exceeds the device lifetime emulated during the HTOL tests. In such a case, the
mission profile must be reviewed.

• Conversely, if PoHMP(125°C, 1.15V) is less than PoHQ(125°C, 1.15V), as in this example, then the
mission profile MP is covered by the HTOL tests.

As explained above, PoHMP_TARGET = 20 kHrs is reached with the example mission profile MP.
However, it is interesting to estimate the Power-on Hours with such a mission profile, PoHMP_EST.
See the applicable formula in Table 2-1 and its application in the following table.

Table 4-4. Estimated PoH for Example Automotive Device Mission Profile
Result Value in Hours Comment

PoHMP_EST 24748 20000 * 5733 / 4633
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5. Revision History
5.1. Rev. D - 05/2025

Scope extended to SAMA7D65(T)-E/4HB(VAO)
Updated Reference Documents

5.2. Rev. C - 11/2024
• Document reworked

• Scope extended to new devices

5.3. Rev. B - 12/2023
Added Automotive content throughout
Changed document status from “Distribution under Non-Disclosure Agreement (NDA)” to “Public”
Updated Reference Documents
Added Caution in Introduction

5.4. Rev. A - 05/2022
First issue.
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Microchip Information
Trademarks
The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered
and unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or
subsidiaries in the United States and/or other countries (“Microchip Trademarks”). Information
regarding Microchip Trademarks can be found at https://www.microchip.com/en-us/about/legal-
information/microchip-trademarks.

ISBN: 979-8-3371-1272-5

Legal Notice
This publication and the information herein may be used only with Microchip products, including
to design, test, and integrate Microchip products with your application. Use of this information
in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure
that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP’S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR
ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,
and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

• Microchip products meet the specifications contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is secure when used in the intended manner, within

operating specifications, and under normal conditions.
• Microchip values and aggressively protects its intellectual property rights. Attempts to breach the

code protection features of Microchip products are strictly prohibited and may violate the Digital
Millennium Copyright Act.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.

https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/support/design-help/client-support-services
https://www.microchip.com/en-us/support/design-help/client-support-services
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Product Page Links
SAMA7D65, SAMA7G54

https://www.microchip.com/en-us/product/SAMA7D65
https://www.microchip.com/en-us/product/SAMA7G54
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