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1 Introduction
This application note supports Power Estimation on S32G2. It describes
the basic components and lists steps to configure and estimate the power
consumption on different voltage rails of the S32G2.

This document is provided to enable embedded system designers to gain
insights and design energy-efficient automotive gateway applications. It will
help the developer to estimate and design an optimal power supply scheme for
their application use case.

The document leverages power consumption data from the device datasheet and additional real measurements or design
estimates depending on the availability. These estimates are provided “as is” and are not guaranteed within a specified precision.
Power consumption depends on electrical parameters, silicon process variations, environmental conditions, and use cases
running on the processor during operation. Actual power consumption should be verified in the real and complete system. The
user must always cross verify the latest numbers from the device data sheet.

2 Common terms used
Static consumption – this is the minimum consumption when the device is powered. It is always present irrespective of any activity.

Dynamic consumption – this depends on the usage of S32G2 in the application and is on top of the static consumption

HDG – This refers to S32G2 Hardware Design Guideline document

IO – Input output pads of the S32G2 silicon, refer to IOMUX sheet in the S32G2 Reference Manual

3 Attachments with the document
S32G2_PowerEstimator_v2.0 – the sheet provides estimation of loads on various power rails of the PMIC. The details on its usage
are covered in S32G2-VR5510 power budgeting.

S32G2_IOpower_estimator – helps in configuring the IO activity and in estimating the dynamic current for the different IO-supply
rails. The details on its usage are covered in S32G2 IO power estimation.

4 S32G2 power tree
The S32G2 device has multiple supply pins for the cores, I/O, fuses and analog supplies. All such pins must be connected to the
proper supply voltage for proper operation. NXP recommends to use the VR5510 PMIC for S32G2 power requirements. The HDG
provides further details on power connection recommendations.

An example power tree using S32G2 and VR5510 is shown below.

Contents

1 Introduction......................................1
2 Common terms used.......................1
3 Attachments with the document...... 1
4 S32G2 power tree........................... 1
5 S32G2-VR5510 power budgeting... 2
6 S32G2 IO power estimation............ 3
7 Additional considerations................ 4
8 References......................................6

AN13299
S32G2 Power Estimations
Rev. 0 — July, 2021 Application Note



Figure 1. Power tree

When designing an application, the power requirements of the application need to be derived to ensure the functional as well as
thermal feasibility of the application. The below sections are provided to help the system designer to work out an optimal power
topology for their application.

5 S32G2-VR5510 power budgeting
The VR5510 PMIC is capable of meeting the S32G2 power requirements. The different power rails between the two devices are
capable of handling different amount of currents and hence need to be optimally used.

The S32G2_PowerEstimator_v2.0 (see attached) supports quick sanity check of power distriutions of the S32G2 based
applications and provides an idea of the loads on various PMIC (VR5510) power rails. Below are the further details on
S32G2_PowerEstimator_v2.0 excel sheet usage.

The ‘S32G2 Silicon Power’ sheet in S32G2_PowerEstimator is populated with inputs from the device datasheet and is used as a
reference in the ‘S32G2 Power budget example’ sheet. Since this sheet contains static values from the datasheet, it is not intended
to be modified and hence is configured as a protected sheet. This sheet groups the S32G2 supply pins as per their applicable
voltage level. This sheet only uses maximum values since these are the ones that need to be taken into account when designing
a system.

The ‘S32G2 Power budget example’ sheet is user configurable and can be used to estimate load on various power rails of the
PMIC. The sheet groups power supplies as per the VR5510 output rails because the constraint on available power comes from
the PMIC side. Application designers need to configure the ‘Conditions’ column from the available drop down menu wherever
applicable. The ‘Power Max’ column accordingly gets updated with the corresponding data referenced from the S32G2 Silicon
Power sheet.
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Figure 2. S32G2 power budget example

The 'S32G2 Power Budget example' sheet can also be observed to see if some of the power rails of the PMIC can be used
for supplying power to components other than the S32G2. This sheet already shows examples of adding LPDDR4, QSPI flash
and USB phy on the PMIC power rails. Additional external component's power consumption can be accommodated through the
‘Additional components’ rows. The designer must sum up the consumption of external components and provide this as an input
in the relevant row. Each of the ‘total’ rows should be reviewed to confirm that the power limits of the PMIC voltage rail outputs
are not breached.

Low power mode requirements must also be kept in mind when using this sheet to design the power tree of the system. Refer to
S32G2HDG for further details.

In case a user is not using the VR5510 with the S32G2, they can still use this sheet to estimate the load and predict any overload
condition. The limits on each of the power rails should be kept as per the power solution used.

6 S32G2 IO power estimation
The S32G2_IOpower_Caluclator (see attached) can be used to estimate dynamic IO current for the different IO rails. This can then
be added to the static power specifications as provided in the device datasheet to estimate total power on any of the IO rails.

The ‘Overview’ sheet provides a summary of the different specified or calculated current parameters and also specifies the IO
power estimator use case.

The ‘1.8 V’, ‘3.3 V’, ‘3.3 VSTB’ sheets detail all the IOs available in their respective voltage domains. The green fields in these
sheets are modifiable and require the user to fill in the inputs as per the activity expected on these IOs. Enabling an IO turns the row
blue in the sheet. The dynamic consumption estimate of an IO is calculated based on the activity filled in a row. The total current
consumption and total power consumption of all IOs in a VDDx domain is calculated and populated at the bottom right of the sheet.
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Figure 3. IO power estimator fixed voltage snapshot

Additionally some of the IOs can be configured for both 1.8V and 3.3V operations. These are grouped in ‘dual(VDD_IO_SDHC)’,
‘dual(VDD_IO_GMAC0)’, ‘dual(VDD_IO_GMAC1)’ and ‘dual (VDD_IO_USB)’ sheets. These sheets also need to be used in a
similar way to the fixed voltage sheets, however these sheets need an additional input in the form of the operational voltage which
needs to be filled at the bottom left of the sheet. The total power consumption is accordingly calculated in the sheet.

Figure 4. Operational voltage selection in dual voltage sheets

7 Additional considerations
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7.1 SVS (Static Voltage Scaling)
The S32G2_PowerEstimaor_v2.0 sheet considers the Core voltage supply to be 0.8 V, however certain devices are specified
for 0.77V operation. Such devices can be identified by reading the DIE_PROCESS[1:0] fuse bits. The PMIC/regulator output
should be regulated accordingly. The maximum power numbers remain the same. Refer to the device RM, DS and HDG for more
implementation specific information on Static Voltage Scaling(SVS).

7.2 Power impact for unused module
A system use case may not require each of the modules powered by the 0.8 V supply. In such cases, additional granularity may be
required to find the reduced load on the respective power rail. The S23G2 does not offer power gating of modules, but there is the
possibility to clock gate certain modules using the MC_ME. This means that the dynamic component of the power consumption
for these modules would be saved when not using them. Below are the estimates for major modules on the 0.8 V rail based on
the module running at full speed with Tj at 125 deg C.

Table 1. Module power estimates

Core / Module Dynamic Power mW)

A53 Cluster (2 cores active) 130

A53 Cluster (1 core active) 90

M7 Cluster (1 lock step instance) 30

DRAM Controller 400

PFE 320

LLCE 10

PCIe (per module) 80

It should be noted here that the figures provided in the Table 1 are design estimates based on simulations and very limited bench
testing. As such these should only be used for guidance purpose and must not be treated as a specification. These values are for
the 0.8 V VDD domain only and do not take into consideration any analog or I/O impact of the modules. These should be calculated
separately. The Core values take into account the core/cluster only and do not account for the corresponding savings in traffic
across the bus fabric etc.

7.3 Power impact for reduced operation frequency
The impact of operational frequency on dynamic power should be assumed to be linear for further estimation. For example, if one
Cortex-A53® cluster running at 1 GHz is estimated to consume 90 mW then the same cluster when running at 500 MHz would
consume about 45 mW.

7.4 Power profile with temperature
Power consumption of a module can be broadly divided into dynamic and static consumption. The dynamic component remains
stable across temperature, however the static consumption varies with temperature. The graph below shows the leakage power
(static component) on the 0.8 V VDD power domain across temperature for a device taken from the worst case leakage corner of
the process. The graph is derived from limited bench experiments and hence should be taken as guidance only and should not be
treated as a specification. The power shown in below graph is for the 0.8 V VDD domain only and does not take into consideration
any analog or I/O leakage power.
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Figure 5. 0.8 V Leakage power vs temperature

8 References
• S32G274 Hardware Design Guidelines (S32G2HDG)

• S32G2RM

• S32G2 DS
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Readme

		Date

		1st May 2021

						Scope: 
The purpose of this file is to estimate the S32G2 dynamic IO current for the rails: 
- 1.8V (VDD_IO_QSPI/_CLKOUT)
- 3.3V (VDD_IO_A, VDD_IO_B)
- 3.3V (VDD_IO_STB)
- dual voltage rail (VDD_IO_SDHC)
- dual voltage rail (VDD_IO_GMAC0)
- dual voltage rail (VDD_IO_GMAC1)
- dual voltage rail (VDD_IO_USB)
The calculated dynamic IO power is a preliminary estimation and is for information only. 



						Background:
The static IO current is documented in the device data-sheet. (=> 9.2 Static power specifications for I/O domains). 
Static current is drawn under the condition that no pin toggles. 
The additional current caused by pin toggle is estimated in this spreadsheet.
The effective IO current is the sum of static current (from data-sheet) and dynamic current (from this calculation).
The Overview sheet in this file shows the different specified or calculated current parameters at a glance.  

						Instructions:
Cells marked in light green are user configurable. Other cells must not be changed.
1) Select a Tab for the IO current you require
     - The voltage for the single voltage rails are prepopulated (1.8V, 3.3V, 3.3VSTB)
     - For the dual voltage rails please select your required voltage (on bottom left of each dual voltage sheet)
2) If a pin is used as output, select "y" in column I. Do not place more than one "y" per pin
3) Enter the output clock frequency in column J
4) Enter the activity factor in column K
5) Select the pad SRE setting in column L (consult datasheet section 12.1 GPIO Pads to find the optimal SRE value for the desired frequency)
6) Enter the capacitive load in column M (sum of external load and microstrip trace)
7) Read the calculated I/O current and power for the configured rail at the bottom of Column O

						Remark: The pre-defined data in green cells are examples only.

						Formula:

						Dynamic current = sum_over_all_active_pins(Frequency[e] * activity [e] * (CeffIO[e] + Cload_total[e]) * vddio))

						Conditions:

						Voltage = typical
Temp Tj = 125°



						Reference Load Diagram







						Disclaimer:

						All information provided by NXP is accurate to the best of NXP’s knowledge and will not operate to create or increase any NXP obligation. All information is provided “AS IS” and NXP makes no representation or warranty, express or implied, of accuracy, completeness, that products will be suitable for any specified use, or that the information, test results, analysis or assessments are reliable without further testing or modification by the customer. NXP will not be liable for any damage or loss arising from, in connection with or incident to any information or assistance provided by NXP. Customers are responsible for the design and operation of their applications and products and are responsible to provide appropriate design and operating safeguards to minimize risks associated with their applications and products.
Unless otherwise provided in a written, signed agreement, all sales transactions by NXP are subject to NXP general terms and conditions of commercial sale: http://www.nxp.com/about/about-nxp/our-terms-and-conditions-of-commercial-sale:TERMSCONDITIONSSALE
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						S32G2

						voltage				Supply rail				Data-sheet
(Device Power and Operating Current Specifications)				Data-sheet
(Total power specifications for 0.8V and 1.8V Analog Domains)				Data-sheet
(Static power specifications for I/O Domains)				IOpower estimator
(use-case)



						0.8				VDD								0.8V Supply Rails

						0.8				VDD_STBY

						0.8				VDD_VP_PCIE0/1

						0.8				VDD_LV_PLL

						0.8				VDD_LV_PLL_DDR0

						0.8				VDD_LV_PLL_AUR



						1.8				VDD_HV_PLL				typ				1.8V Analog Supply Rails

						1.8				VDD_HV_PLL_AUR				typ

						1.8				VDD_HV_PLL_DDR0				typ

						1.8				VDD_VREF				typ

						1.8				VDD_FIRC				typ

						1.8				VDD_ADC				typ

						1.8				VDD_FXOSC				typ

						1.8				VDD_TMU				typ

						1.8				VDD_DDR0				typ

						1.8				VREFH_ADC0/1				typ



						1.8				VDD_EFUSE				max



						1.8				VDD_IO_QSPI				typ								I/O Supply Rails 
(static power only)				Dynamic Power

						1.8				VDD_IO_CLKOUT

						1.8/3.3				VDD_IO_SDHC				typ

						1.8/3.3				VDD_IO_GMAC0				typ

						1.8/3.3				VDD_IO_GMAC1				typ

						1.8/3.3				VDD_IO_USB				typ

						3.3				VDD_IO_A

						3.3				VDD_IO_B

						3.3				VDD_IO_STBY



						1.1/1.35				VDD_IO_DDR0				max								I/O Supply Rails 
(static power only)

						1.8				VDD_IO_PCIE0/1				max

						1.8				VDD_IO_AUR				typ































1.8V

		Port		Function		Module		Description		Direction		Pad Type		I/O Power Segment		I/O voltage 
[V]		Enabled		Frequency 
[MHz]		Activity		SRE		Cload_total 
[pF]		CeffIO
[pF]		Dynamic 
[mA]



		PF_03		GPIO[83]		SIUL_CC		General Purpose I/O 83		I/O		18GPIO		VDD_IO_CLKOUT		1.8								0		15.5				

		PF_03		CLKOUT0		Misc		Clock Output 1		O						1.8								0		15.5				

		PF_04		GPIO[84]		SIUL_CC		General Purpose I/O 84		I/O		18GPIO		VDD_IO_CLKOUT		1.8								0		15.5				

		PF_04		CLKOUT1		Misc		Clock Output 2		O						1.8								0		15.5				

		PF_05		GPIO[85]		SIUL_CC		General Purpose I/O 85		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PF_05		QSPI_DATA_A_O[0]		QuadSPI		QuadSPI A Data 0		O						1.8		Y		200		25%		0		15.5		13.6		2.6

		PF_06		GPIO[86]		SIUL_CC		General Purpose I/O 86		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PF_06		QSPI_DATA_A_O[1]		QuadSPI		QuadSPI A Data 1		O						1.8		Y		200		25%		0		15.5		13.6		2.6

		PF_07		GPIO[87]		SIUL_CC		General Purpose I/O 87		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PF_07		QSPI_DATA_A_O[2]		QuadSPI		QuadSPI A Data 2		O						1.8		Y		200		25%		0		15.5		13.6		2.6

		PF_08		GPIO[88]		SIUL_CC		General Purpose I/O 88		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PF_08		QSPI_DATA_A_O[3]		QuadSPI		QuadSPI A Data 3		O						1.8		Y		200		25%		0		15.5		13.6		2.6

		PF_09		GPIO[89]		SIUL_CC		General Purpose I/O 89		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PF_09		QSPI_DATA_A_O[4]		QuadSPI		QuadSPI A Data 4		O						1.8		Y		200		25%		0		15.5		13.6		2.6

		PF_10		GPIO[90]		SIUL_CC		General Purpose I/O 90		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PF_10		QSPI_DATA_A_O[5]		QuadSPI		QuadSPI A Data 5		O						1.8		Y		200		25%		0		15.5		13.6		2.6

		PF_11		GPIO[91]		SIUL_CC		General Purpose I/O 91		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PF_11		QSPI_DATA_A_O[6]		QuadSPI		QuadSPI A Data 6		O						1.8		Y		200		25%		0		15.5		13.6		2.6

		PF_12		GPIO[92]		SIUL_CC		General Purpose I/O 92		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PF_12		QSPI_DATA_A_O[7]		QuadSPI		QuadSPI A Data 7		O						1.8		Y		200		25%		0		15.5		13.6		2.6

		PF_13		GPIO[93]		SIUL_CC		General Purpose I/O 93		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PF_13		QSPI_DQS_A_O		QuadSPI		Quad SPI A Data Strobe		O						1.8								0		15.5				

		PF_14		GPIO[94]		SIUL_CC		General Purpose I/O 94		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PG_00		GPIO[96]		SIUL_CC		General Purpose I/O 96		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PG_00		QSPI_CK_A		QuadSPI		QuadSPI Serial Clock Flash A +		O						1.8		Y		200		100%		0		15.5		13.6		10.5

		PG_01		GPIO[97]		SIUL_CC		General Purpose I/O 97		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PG_01		QSPI_CK_A_b		QuadSPI		QuadSPI Serial Clock Flash A -		O						1.8								0		15.5				

		PG_02		GPIO[98]		SIUL_CC		General Purpose I/O 98		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PG_02		QSPI_CK_2A		QuadSPI		QuadSPI Serial Clock 2 Flash A +		O						1.8								0		15.5				

		PG_03		GPIO[99]		SIUL_CC		General Purpose I/O 99		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PG_03		QSPI_CK_2A_b		QuadSPI		QuadSPI Serial Clock 2 Flash A -		O						1.8								0		15.5				

		PG_04		GPIO[100]		SIUL_CC		General Purpose I/O 100		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PG_04		QSPI_CS_A0		QuadSPI		QuadSPI A Chip Select 0		O						1.8		Y		200		2%		0		15.5		13.6		0.2

		PG_05		GPIO[101]		SIUL_CC		General Purpose I/O 101		I/O		18GPIO		VDD_IO_QSPI		1.8								0		15.5				

		PG_05		QSPI_CS_A1		QuadSPI		QuadSPI A Chip Select 1		O						1.8								0		15.5				



				I/O Supply voltage  [V]																										dynamic

				VDD_IO_QSPI /_CLKOUT		1.8																						total [mA]		31.6

																												total [mW]		56.9





3.3V

		Port		Function		Module		Description		Direction		Pad Type		I/O Power Segment		I/O voltage 
[V]		Enabled		Frequency
[MHz]		Activity		SRE		Cload_total 
[pF]		CeffIO
[pF]		Dynamic 
[mA]



		PA_00		GPIO[0]		SIUL_CC		General Purpose I/O 0		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_01		GPIO[1]		SIUL_CC		General Purpose I/O 1		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_01		TDO		JTAGC		JTAG Test Data Out / Serial Wire Trace Output		O						3.3														

		PA_02		GPIO[2]		SIUL_CC		General Purpose I/O 2		I/O		33GPIO		VDD_IO_A		3.3		y		50		10%		4		15.5		22.2		0.6

		PA_03		GPIO[3]		SIUL_CC		General Purpose I/O 3		I/O		33GPIO		VDD_IO_A		3.3		y		50		10%		4		15.5		22.2		0.6

		PA_04		GPIO[4]		SIUL_CC		General Purpose I/O 4		I/O		33GPIO		VDD_IO_A		3.3		y		50		10%		4		15.5		22.2		0.6

		PA_04		FR_DBG[0]		FlexRay_0		FlexRay Debug		O						3.3														

		PA_05		GPIO[5]		SIUL_CC		General Purpose I/O 5		I/O		33GPIO		VDD_IO_A		3.3		y		50		10%		4		15.5		22.2		0.6

		PA_05		TMS_O		JTAGC		JTAG Test Mode Selection / CJTAG Data / Serial Wire Data		O						3.3														

		PA_06		GPIO[6]		SIUL_CC		General Purpose I/O 6		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_06		DSPI1_SOUT		DSPI_1		SPI Serial Data Out		O						3.3														

		PA_06		FTM1_CH2_O		FlexTimer_1		FlexTimer Channel 2		O						3.3														

		PA_06		FR_DBG[2]		FlexRay_0		FlexRay Debug		O						3.3														

		PA_07		GPIO[7]		SIUL_CC		General Purpose I/O 7		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_07		DSPI1_PCS0_O		DSPI_1		SPI Chip Select 0		O						3.3														

		PA_07		FTM1_CH3_O		FlexTimer_1		FlexTimer Channel 3		O						3.3														

		PA_07		FR_DBG[3]		FlexRay_0		FlexRay Debug		O						3.3														

		PA_08		GPIO[8]		SIUL_CC		General Purpose I/O 8		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_08		LLCE_LPSPI0_SIN_O		LLCE_LPSPI_0		LLCE LPSPI Serial Data In		O						3.3														

		PA_08		DSPI1_SCK_O		DSPI_1		SPI Clock		O						3.3														

		PA_08		FTM1_CH0_O		FlexTimer_1		FlexTimer Channel 0		O						3.3														

		PA_09		GPIO[9]		SIUL_CC		General Purpose I/O 9		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_09		LLCE_LPSPI0_SCK_O		LLCE_LPSPI_0		LLCE LPSPI Clock		O						3.3														

		PA_09		FTM0_CH1_O		FlexTimer_0		FlexTimer Channel 1		O						3.3														

		PA_09		DSPI5_SCK_O		DSPI_5		SPI Clock		O						3.3														

		PA_11		GPIO[11]		SIUL_CC		General Purpose I/O 11		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_11		GMAC0_PPS[2]		GMAC_0		Media Clock Recovery Pulse Per Second Output 2		O						3.3														

		PA_11		FTM0_CH3_O		FlexTimer_0		FlexTimer Channel 3		O						3.3														

		PA_11		DSPI5_SOUT		DSPI_5		SPI Serial Data Out		O						3.3														

		PA_11		LLCE_LPSPI0_SOUT_O		LLCE_LPSPI_0		LLCE LPSPI Serial Data Out		O						3.3														

		PA_12		GPIO[12]		SIUL_CC		General Purpose I/O 12		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_12		GMAC0_PPS[3]		GMAC_0		Media Clock Recovery Pulse Per Second Output 3		O						3.3														

		PA_12		FTM0_CH4_O		FlexTimer_0		FlexTimer Channel 4		O						3.3														

		PA_12		DSPI5_PCS0_O		DSPI_5		SPI Chip Select 0		O						3.3														

		PA_12		LLCE_LPSPI0_PCS0_O		LLCE_LPSPI_0		LLCE LPSPI Chip Select 0		O						3.3														

		PA_13		GPIO[13]		SIUL_CC		General Purpose I/O 13		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_13		DSPI0_SCK_O		DSPI_0		SPI Clock		O						3.3														

		PA_13		LIN1_TX		LINFlex_1		LIN Transmit Data		O						3.3														

		PA_14		GPIO[14]		SIUL_CC		General Purpose I/O 14		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_14		FTM1_CH0_O		FlexTimer_1		FlexTimer Channel 0		O						3.3														

		PA_15		GPIO[15]		SIUL_CC		General Purpose I/O 15		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PA_15		DSPI0_SOUT		DSPI_0		SPI Serial Data Out		O						3.3														

		PA_15		LIN0_TX		LINFlex_0		LIN Transmit Data		O						3.3														

		PA_15		FTM0_CH4_O		FlexTimer_0		FlexTimer Channel 4		O						3.3														

		PB_00		GPIO[16]		SIUL_CC		General Purpose I/O 16		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_00		I2C0_SDA_O		I2C_0		I2C Bidirectional Serial Data		O						3.3														

		PB_00		DSPI0_PCS0_O		DSPI_0		SPI Chip Select 0		O						3.3														

		PB_00		FTM0_CH5_O		FlexTimer_0		FlexTimer Channel 5		O						3.3														

		PB_01		GPIO[17]		SIUL_CC		General Purpose I/O 17		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_01		I2C0_SCL_O		I2C_0		I2C Bidirectional Serial Clock		O						3.3														

		PB_01		CAN0_TX		FlexCAN_0		CAN Transmit Data		O						3.3														

		PB_01		FTM0_CH0_O		FlexTimer_0		FlexTimer Channel 0		O						3.3														

		PB_01		I2C4_SCL_O		I2C_4		I2C Bidirectional Serial Clock		O						3.3														

		PB_02		GPIO[18]		SIUL_CC		General Purpose I/O 18		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_02		FTM0_CH2_O		FlexTimer_0		FlexTimer Channel 2		O						3.3														

		PB_02		I2C4_SDA_O		I2C_4		I2C Bidirectional Serial Data		O						3.3														

		PB_03		GPIO[19]		SIUL_CC		General Purpose I/O 19		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_03		I2C1_SCL_O		I2C_1		I2C Bidirectional Serial Clock		O						3.3														

		PB_03		CAN1_TX		FlexCAN_1		CAN Transmit Data		O						3.3														

		PB_03		FTM1_CH0_O		FlexTimer_1		FlexTimer Channel 0		O						3.3														

		PB_03		LLCE_FR_DBG[0]		LLCE_FlexRay		FlexRay Debug		O						3.3														

		PB_04		GPIO[20]		SIUL_CC		General Purpose I/O 20		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_04		I2C1_SDA_O		I2C_1		I2C Bidirectional Serial Data		O						3.3														

		PB_04		FTM1_CH2_O		FlexTimer_1		FlexTimer Channel 2		O						3.3														

		PB_04		LLCE_FR_DBG[1]		LLCE_FlexRay		FlexRay Debug		O						3.3														

		PB_05		GPIO[21]		SIUL_CC		General Purpose I/O 21		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_05		I2C2_SCL_O		I2C_2		I2C Bidirectional Serial Clock		O						3.3														

		PB_05		LLCE_FR_DBG[2]		LLCE_FlexRay		FlexRay Debug		O						3.3														

		PB_06		GPIO[22]		SIUL_CC		General Purpose I/O 22		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_06		I2C2_SDA_O		I2C_2		I2C Bidirectional Serial Data		O						3.3														

		PB_06		LLCE_FR_DBG[3]		LLCE_FlexRay		FlexRay Debug		O						3.3														

		PB_07		GPIO[23]		SIUL_CC		General Purpose I/O 23		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_07		I2C3_SCL_O		I2C_3		I2C Bidirectional Serial Clock		O						3.3														

		PB_07		PFE_MAC1_MDC		PFE_MAC1		Ethernet Management Clock		O						3.3														

		PB_07		GMAC0_MDC		GMAC_0		Ethernet Management Clock		O						3.3														

		PB_08		GPIO[24]		SIUL_CC		General Purpose I/O 24		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_08		I2C0_SDA_O		I2C_0		I2C Bidirectional Serial Data		O						3.3														

		PB_08		PFE_MAC1_MDO		PFE_MAC1		Ethernet Management Data In/Out		O						3.3														

		PB_08		GMAC0_MDO		GMAC_0		Ethernet Management Data In/Out		O						3.3														

		PB_09		GPIO[25]		SIUL_CC		General Purpose I/O 25		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_09		LIN1_TX		LINFlex_1		LIN Transmit Data		O						3.3														

		PB_09		CAN3_TX		FlexCAN_3		CAN Transmit Data		O						3.3														

		PB_09		FTM0_CH3_O		FlexTimer_0		FlexTimer Channel 3		O						3.3														

		PB_09		DSPI4_SOUT		DSPI_4		SPI Serial Data Out		O						3.3														

		PB_09		DSPI0_PCS1		DSPI_0		SPI Chip Select 1		O						3.3														

		PB_09		PFE_UART_TX		PFE		PFE UART Transmit		O						3.3														

		PB_10		GPIO[26]		SIUL_CC		General Purpose I/O 26		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_10		FTM0_CH2_O		FlexTimer_0		FlexTimer Channel 2		O						3.3														

		PB_10		DSPI4_PCS0_O		DSPI_4		SPI Chip Select 0		O						3.3														

		PB_10		DSPI0_PCS2		DSPI_0		SPI Chip Select 2		O						3.3														

		PB_11		GPIO[27]		SIUL_CC		General Purpose I/O 27		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_11		FR_TXE_A_b		FlexRay_0		FlexRay Transmit Enable		O						3.3														

		PB_11		CAN2_TX		FlexCAN_2		CAN Transmit Data		O						3.3														

		PB_11		LIN2_TX		LINFlex_2		LIN Transmit Data		O						3.3														

		PB_11		LLCE_LPSPI2_SCK_O		LLCE_LPSPI_2		LLCE LPSPI Clock		O						3.3														

		PB_12		GPIO[28]		SIUL_CC		General Purpose I/O 28		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_12		FR_TXD_A		FlexRay_0		FlexRay Transmit 		O						3.3														

		PB_12		FTM1_CH1_O		FlexTimer_1		FlexTimer Channel 1		O						3.3														

		PB_12		TAMPER_LOOP_OUT0		Misc		Tamper Output 0		O						3.3														

		PB_12		LLCE_LPSPI3_PCS1_O		LLCE_LPSPI_3		LLCE LPSPI Chip Select 1		O						3.3														

		PB_12		LLCE_LPSPI2_SIN_O		LLCE_LPSPI_2		LLCE LPSPI Serial Data In		O						3.3														

		PB_13		GPIO[29]		SIUL_CC		General Purpose I/O 29		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_13		CAN3_TX		FlexCAN_3		CAN Transmit Data		O						3.3														

		PB_13		I2C3_SDA_O		I2C_3		I2C Bidirectional Serial Data		O						3.3														

		PB_13		FTM1_CH2_O		FlexTimer_1		FlexTimer Channel 2		O						3.3														

		PB_13		LLCE_LPSPI2_SOUT_O		LLCE_LPSPI_2		LLCE LPSPI Serial Data Out		O						3.3														

		PB_14		GPIO[30]		SIUL_CC		General Purpose I/O 30		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_14		FR_TXE_B_b		FlexRay_0		FlexRay Transmit Enable		O						3.3														

		PB_14		LLCE_LPSPI2_PCS0_O		LLCE_LPSPI_2		LLCE LPSPI Chip Select 0		O						3.3														

		PB_14		LLCE_LPSPI0_PCS1_O		LLCE_LPSPI_0		LLCE LPSPI Chip Select 1		O						3.3														

		PB_14		I2C3_SCL_O		I2C_3		I2C Bidirectional Serial Clock		O						3.3														

		PB_15		GPIO[31]		SIUL_CC		General Purpose I/O 31		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PB_15		FR_TXD_B		FlexRay_0		FlexRay Transmit 		O						3.3														

		PB_15		I2C0_SDA_O		I2C_0		I2C Bidirectional Serial Data		O						3.3														

		PB_15		LLCE_LPSPI2_PCS1_O		LLCE_LPSPI_2		LLCE LPSPI Chip Select 1		O						3.3														

		PB_15		FTM1_CH3_O		FlexTimer_1		FlexTimer Channel 3		O						3.3														

		PC_00		GPIO[32]		SIUL_CC		General Purpose I/O 32		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_00		I2C0_SCL_O		I2C_0		I2C Bidirectional Serial Clock		O						3.3														

		PC_00		FTM1_CH4_O		FlexTimer_1		FlexTimer Channel 4		O						3.3														

		PC_00		LLCE_LPSPI3_PCS1_O		LLCE_LPSPI_3		LLCE LPSPI Chip Select 1		O						3.3														

		PC_00		PFE_MAC0_PPS[0]		PFE_MAC0		Media Clock Recovery Pulse Per Second Output 0		O						3.3														

		PC_01		GPIO[33]		SIUL_CC		General Purpose I/O 33		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_01		I2C4_SDA_O		I2C_4		I2C Bidirectional Serial Data		O						3.3														

		PC_02		GPIO[34]		SIUL_CC		General Purpose I/O 34		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_02		I2C4_SCL_O		I2C_4		I2C Bidirectional Serial Clock		O						3.3														

		PC_03		GPIO[35]		SIUL_CC		General Purpose I/O 35		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_03		PFE_MAC0_PPS[0]		PFE_MAC0		Media Clock Recovery Pulse Per Second Output 0		O						3.3														

		PC_05		GPIO[37]		SIUL_CC		General Purpose I/O 37		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_05		LLCE_LIN2_TX		LLCE_LIN_2		LLCE LIN Transmit Data		O						3.3														

		PC_07		GPIO[39]		SIUL_CC		General Purpose I/O 39		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_07		LLCE_LIN3_TX		LLCE_LIN_3		LLCE LIN Transmit Data		O						3.3														

		PC_07		PFE_MAC0_PPS[0]		PFE_MAC0		Media Clock Recovery Pulse Per Second Output 0		O						3.3														

		PC_08		GPIO[40]		SIUL_CC		General Purpose I/O 40		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_08		LLCE_LIN1_TX		LLCE_LIN_1		LLCE LIN Transmit Data		O						3.3														

		PC_08		LIN1_TX		LINFlex_1		LIN Transmit Data		O						3.3														

		PC_09		GPIO[41]		SIUL_CC		General Purpose I/O 41		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_09		LIN0_TX		LINFlex_0		LIN Transmit Data		O						3.3														

		PC_09		CAN2_TX		FlexCAN_2		CAN Transmit Data		O						3.3														

		PC_09		FTM0_CH4_O		FlexTimer_0		FlexTimer Channel 4		O						3.3														

		PC_09		DSPI4_SCK_O		DSPI_4		SPI Clock		O						3.3														

		PC_09		DSPI1_PCS1		DSPI_1		SPI Chip Select 1		O						3.3														

		PC_09		PFE_UART_TX		PFE		PFE UART Transmit		O						3.3														

		PC_10		GPIO[42]		SIUL_CC		General Purpose I/O 42		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_10		FTM0_CH5_O		FlexTimer_0		FlexTimer Channel 5		O						3.3														

		PC_10		DSPI1_PCS2		DSPI_1		SPI Chip Select 2		O						3.3														

		PC_12		GPIO[44]		SIUL_CC		General Purpose I/O 44		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_12		CAN0_TX		FlexCAN_0		CAN Transmit Data		O						3.3														

		PC_12		LLCE_CAN0_TX		LLCE_CAN_0		CAN Transmit Data		O						3.3														

		PC_13		GPIO[45]		SIUL_CC		General Purpose I/O 45		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PC_13		TAMPER_LOOP_OUT0		Misc		Tamper Output 0		O						3.3														

		PC_13		LLCE_LPSPI0_PCS1_O		LLCE_LPSPI_0		LLCE LPSPI Chip Select 1		O						3.3														

		PD_11		GPIO[59]		SIUL_CC		General Purpose I/O 59		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PD_11		LLCE_LPSPI2_PCS1_O		LLCE_LPSPI_2		LLCE LPSPI Chip Select 1		O						3.3														

		PF_15		GPIO[95]		SIUL_CC		General Purpose I/O 95		I/O		33GPIO		VDD_IO_A		3.3		Y		50		10%		4		15.5		22.2		0.6

		PF_15		FTM1_CH1_O		FlexTimer_1		FlexTimer Channel 1		O						3.3														

		PF_15		FR_DBG[1]		FlexRay_0		FlexRay Debug		O						3.3														

		PJ_01		GPIO[145]		SIUL_OFFCC		General Purpose I/O 145		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PJ_01		LLCE_CAN1_TX		LLCE_CAN_1		CAN Transmit Data		O						3.3														

		PJ_01		LLCE_LPSPI2_PCS3_O		LLCE_LPSPI_2		LLCE LPSPI Chip Select 3		O						3.3														

		PJ_03		GPIO[147]		SIUL_OFFCC		General Purpose I/O 147		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PJ_03		LLCE_CAN2_TX		LLCE_CAN_2		CAN Transmit Data		O						3.3														

		PJ_03		LLCE_LPSPI2_PCS2_O		LLCE_LPSPI_2		LLCE LPSPI Chip Select 2		O						3.3														

		PJ_05		GPIO[149]		SIUL_OFFCC		General Purpose I/O 149		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PJ_05		LLCE_CAN3_TX		LLCE_CAN_3		CAN Transmit Data		O						3.3														

		PJ_07		GPIO[151]		SIUL_OFFCC		General Purpose I/O 151		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PJ_07		LLCE_CAN4_TX		LLCE_CAN_4		CAN Transmit Data		O						3.3														

		PJ_07		FTM0_CH0_O		FlexTimer_0		FlexTimer Channel 0		O						3.3														

		PJ_07		PFE_MAC0_PPS[0]		PFE_MAC0		Media Clock Recovery Pulse Per Second Output 0		O						3.3														

		PJ_09		GPIO[153]		SIUL_OFFCC		General Purpose I/O 153		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PJ_09		LLCE_CAN5_TX		LLCE_CAN_5		CAN Transmit Data		O						3.3														

		PJ_09		DSPI2_SCK_O		DSPI_2		SPI Clock		O						3.3														

		PJ_09		I2C0_SDA_O		I2C_0		I2C Bidirectional Serial Data		O						3.3														

		PJ_11		GPIO[155]		SIUL_OFFCC		General Purpose I/O 155		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PJ_11		LLCE_CAN6_TX		LLCE_CAN_6		CAN Transmit Data		O						3.3														

		PJ_11		DSPI2_PCS0_O		DSPI_2		SPI Chip Select 0		O						3.3														

		PJ_11		DSPI4_PCS1		DSPI_4		SPI Chip Select 1		O						3.3														

		PJ_13		GPIO[157]		SIUL_OFFCC		General Purpose I/O 157		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PJ_13		LLCE_CAN7_TX		LLCE_CAN_7		CAN Transmit Data		O						3.3														

		PJ_13		DSPI2_SOUT		DSPI_2		SPI Serial Data Out		O						3.3														

		PJ_13		DSPI4_PCS2		DSPI_4		SPI Chip Select 2		O						3.3														

		PJ_15		GPIO[159]		SIUL_OFFCC		General Purpose I/O 159		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PJ_15		LLCE_CAN8_TX		LLCE_CAN_8		CAN Transmit Data		O						3.3														

		PJ_15		DSPI3_SCK_O		DSPI_3		SPI Clock		O						3.3														

		PJ_15		I2C0_SCL_O		I2C_0		I2C Bidirectional Serial Clock		O						3.3														

		PJ_15		DSPI5_PCS1		DSPI_5		SPI Chip Select 1		O						3.3														

		PK_01		GPIO[161]		SIUL_OFFCC		General Purpose I/O 161		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PK_01		LLCE_CAN9_TX		LLCE_CAN_9		CAN Transmit Data		O						3.3														

		PK_01		DSPI3_PCS0_O		DSPI_3		SPI Chip Select 0		O						3.3														

		PK_01		I2C0_SDA_O		I2C_0		I2C Bidirectional Serial Data		O						3.3														

		PK_01		DSPI5_PCS2		DSPI_5		SPI Chip Select 2		O						3.3														

		PK_03		GPIO[163]		SIUL_OFFCC		General Purpose I/O 163		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PK_03		LLCE_CAN10_TX		LLCE_CAN_10		CAN Transmit Data		O						3.3														

		PK_03		DSPI3_SOUT		DSPI_3		SPI Serial Data Out		O						3.3														

		PK_03		I2C1_SCL_O		I2C_1		I2C Bidirectional Serial Clock		O						3.3														

		PK_05		GPIO[165]		SIUL_OFFCC		General Purpose I/O 165		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PK_05		LLCE_CAN11_TX		LLCE_CAN_11		CAN Transmit Data		O						3.3														

		PK_05		DSPI4_SCK_O		DSPI_4		SPI Clock		O						3.3														

		PK_05		I2C1_SDA_O		I2C_1		I2C Bidirectional Serial Data		O						3.3														

		PK_07		GPIO[167]		SIUL_OFFCC		General Purpose I/O 167		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PK_07		LLCE_CAN12_TX		LLCE_CAN_12		CAN Transmit Data		O						3.3														

		PK_07		DSPI4_PCS0_O		DSPI_4		SPI Chip Select 0		O						3.3														

		PK_07		FTM0_CH0_O		FlexTimer_0		FlexTimer Channel 0		O						3.3														

		PK_07		LLCE_LPSPI0_PCS1_O		LLCE_LPSPI_0		LLCE LPSPI Chip Select 1		O						3.3														

		PK_09		GPIO[169]		SIUL_OFFCC		General Purpose I/O 169		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PK_09		LLCE_CAN13_TX		LLCE_CAN_13		CAN Transmit Data		O						3.3														

		PK_09		DSPI4_SOUT		DSPI_4		SPI Serial Data Out		O						3.3														

		PK_09		LLCE_LPSPI0_PCS2_O		LLCE_LPSPI_0		LLCE LPSPI Chip Select 2		O						3.3														

		PK_11		GPIO[171]		SIUL_OFFCC		General Purpose I/O 171		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PK_11		LLCE_CAN14_TX		LLCE_CAN_14		CAN Transmit Data		O						3.3														

		PK_11		LIN2_TX		LINFlex_2		LIN Transmit Data		O						3.3														

		PK_11		FTM0_CH2_O		FlexTimer_0		FlexTimer Channel 2		O						3.3														

		PK_11		LLCE_LPSPI0_PCS3_O		LLCE_LPSPI_0		LLCE LPSPI Chip Select 3		O						3.3														

		PK_11		DSPI5_PCS0_O		DSPI_5		SPI Chip Select 0		O						3.3														

		PK_13		GPIO[173]		SIUL_OFFCC		General Purpose I/O 173		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PK_13		LLCE_CAN15_TX		LLCE_CAN_15		CAN Transmit Data		O						3.3														

		PK_13		FTM0_CH3_O		FlexTimer_0		FlexTimer Channel 3		O						3.3														

		PK_13		DSPI5_SOUT		DSPI_5		SPI Serial Data Out		O						3.3														

		PK_13		TAMPER_LOOP_OUT0		Misc		Tamper Output 0		O						3.3														

		PK_15		GPIO[175]		SIUL_OFFCC		General Purpose I/O 175		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PK_15		LLCE_LIN0_TX		LLCE_LIN_0		LLCE LIN Transmit Data		O						3.3														

		PK_15		LIN0_TX		LINFlex_0		LIN Transmit Data		O						3.3														

		PK_15		LLCE_LPSPI0_PCS3_O		LLCE_LPSPI_0		LLCE LPSPI Chip Select 3		O						3.3														

		PK_15		DSPI5_SCK_O		DSPI_5		SPI Clock		O						3.3														

		PK_15		I2C1_SCL_O		I2C_1		I2C Bidirectional Serial Clock		O						3.3														

		PK_15		LLCE_LPSPI3_SIN_O		LLCE_LPSPI_3		LLCE LPSPI Serial Data In		O						3.3														

		PL_01		GPIO[177]		SIUL_OFFCC		General Purpose I/O 177		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PL_01		LLCE_FR_TXE_A_b		LLCE_FlexRay		FlexRay Transmit Enable		O						3.3														

		PL_01		LLCE_LPSPI3_SCK_O		LLCE_LPSPI_3		LLCE LPSPI Clock		O						3.3														

		PL_01		FTM0_CH1_O		FlexTimer_0		FlexTimer Channel 1		O						3.3														

		PL_01		PFE_MAC1_MDC		PFE_MAC1		Ethernet Management Clock		O						3.3														

		PL_01		GMAC0_MDC		GMAC_0		Ethernet Management Clock		O						3.3														

		PL_02		GPIO[178]		SIUL_OFFCC		General Purpose I/O 178		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PL_02		LLCE_FR_TXD_A		LLCE_FlexRay		FlexRay Transmit 		O						3.3														

		PL_02		LLCE_LPSPI3_SOUT_O		LLCE_LPSPI_3		LLCE LPSPI Serial Data Out		O						3.3														

		PL_02		FTM0_CH2_O		FlexTimer_0		FlexTimer Channel 2		O						3.3														

		PL_02		PFE_MAC1_MDO		PFE_MAC1		Ethernet Management Data In/Out		O						3.3														

		PL_02		GMAC0_MDO		GMAC_0		Ethernet Management Data In/Out		O						3.3														

		PL_04		GPIO[180]		SIUL_OFFCC		General Purpose I/O 180		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PL_04		LLCE_FR_TXE_B_b		LLCE_FlexRay		FlexRay Transmit Enable		O						3.3														

		PL_04		FTM0_CH3_O		FlexTimer_0		FlexTimer Channel 3		O						3.3														

		PL_05		GPIO[181]		SIUL_OFFCC		General Purpose I/O 181		I/O		33GPIO		VDD_IO_B		3.3		Y		50		10%		4		15.5		22.2		0.6

		PL_05		LLCE_FR_TXD_B		LLCE_FlexRay		FlexRay Transmit 		O						3.3														

		PL_05		LLCE_LPSPI3_PCS0_O		LLCE_LPSPI_3		LLCE LPSPI Chip Select 0		O						3.3														

		PL_05		FTM0_CH4_O		FlexTimer_0		FlexTimer Channel 4		O						3.3														

		FCCU_ERR0		FCCU_ERR0				FCCU		I/O		33GPIO		VDD_IO_A		3.3														

		FCCU_ERR1		FCCU_ERR1				FCCU		O		33GPIO		VDD_IO_A		3.3														



				I/O Supply voltage  [V]																										dynamic

				VDD_IO_A /_B		3.3																						total [mA]		39.8

																												total [mW]		131.4





3.3VSTB

		Port		Function		Module		Description		Direction		Pad Type		I/O Power Segment		I/O voltage 
[V]		Enabled		Frequency
[MHz]		Activity		SRE		Cload_total 
[pF]		CeffIO
[pF]		Dynamic 
[mA]



		RESET_B		RESET_B				MC_RGM		I/O		33GPIO		VDD_IO_STBY		3.3								4		15.5				

		PMIC_STBY_MODE_B		PMIC_STBY_MODE_B				Misc		O		33GPIO		VDD_IO_STBY		3.3								4		15.5				



				I/O Supply voltage  [V]																										dynamic

				VDD_IO_STB		3.3																						total [mA]		0.0

																												total [mW]		0.0







dual(VDD_IO_SDHC)

		Port		Function		Module		Description		Direction		Pad Type		I/O Power Segment		I/O voltage 
[V]		Enabled		Frequency 
[MHz]		Activity		SRE		Cload_total 
[pF]		CeffIO
[pF]		Dynamic 
[mA]



		PC_14		GPIO[46]		SIUL_CC		General Purpose I/O 46		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PC_14		SD0_CLK_O		uSDHC_0		SD Clock		O						1.8		Y		200		100%		0		15.5		20.3		12.9

		PC_14		QSPI_DATA_B_O[0]		QuadSPI		QuadSPI B Data 0		O						1.8								4		15.5				

		PC_15		GPIO[47]		SIUL_CC		General Purpose I/O 47		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PC_15		SD0_CMD_O		uSDHC_0		SD Command / Response		O						1.8		Y		100		5%		0		15.5		20.3		0.3

		PC_15		QSPI_DATA_B_O[3]		QuadSPI		QuadSPI B Data 3		O						1.8								4		15.5				

		PD_00		GPIO[48]		SIUL_CC		General Purpose I/O 48		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_00		SD0_D_O[0]		uSDHC_0		SD Data 0		O						1.8		Y		200		25%		0		15.5		20.3		3.2

		PD_00		QSPI_CS_B0		QuadSPI		QuadSPI B Chip Select 0		O						1.8								4		15.5				

		PD_00		I2C2_SCL_O		I2C_2		I2C Bidirectional Serial Clock		O						1.8								4		15.5				

		PD_01		GPIO[49]		SIUL_CC		General Purpose I/O 49		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_01		SD0_D_O[1]		uSDHC_0		SD Data 1		O						1.8		Y		200		25%		0		15.5		20.3		3.2

		PD_01		QSPI_CS_B1		QuadSPI		QuadSPI B Chip Select 1		O						1.8								4		15.5				

		PD_01		I2C1_SCL_O		I2C_1		I2C Bidirectional Serial Clock		O						1.8								4		15.5				

		PD_02		GPIO[50]		SIUL_CC		General Purpose I/O 50		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_02		SD0_D_O[2]		uSDHC_0		SD Data 2		O						1.8		Y		200		25%		0		15.5		20.3		3.2

		PD_02		QSPI_DATA_B_O[4]		QuadSPI		QuadSPI B Data 4		O						1.8								4		15.5				

		PD_02		I2C1_SDA_O		I2C_1		I2C Bidirectional Serial Data		O						1.8								4		15.5				

		PD_03		GPIO[51]		SIUL_CC		General Purpose I/O 51		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_03		SD0_D_O[3]		uSDHC_0		SD Data 3		O						1.8		Y		200		25%		0		15.5		20.3		3.2

		PD_03		QSPI_DATA_B_O[1]		QuadSPI		QuadSPI B Data 1		O						1.8								4		15.5				

		PD_03		I2C3_SCL_O		I2C_3		I2C Bidirectional Serial Clock		O						1.8								4		15.5				

		PD_04		GPIO[52]		SIUL_CC		General Purpose I/O 52		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_04		SD0_D_O[4]		uSDHC_0		SD Data 4		O						1.8		Y		200		25%		0		15.5		20.3		3.2

		PD_04		QSPI_DQS_B_O		QuadSPI		Quad SPI B Data Strobe		O						1.8								4		15.5				

		PD_04		I2C2_SDA_O		I2C_2		I2C Bidirectional Serial Data		O						1.8								4		15.5				

		PD_04		DSPI0_PCS1		DSPI_0		SPI Chip Select 1		O						1.8								4		15.5				

		PD_05		GPIO[53]		SIUL_CC		General Purpose I/O 53		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_05		SD0_D_O[5]		uSDHC_0		SD Data 5		O						1.8		Y		200		25%		0		15.5		20.3		3.2

		PD_05		QSPI_DATA_B_O[7]		QuadSPI		QuadSPI B Data 7		O						1.8								4		15.5				

		PD_05		I2C3_SDA_O		I2C_3		I2C Bidirectional Serial Data		O						1.8								4		15.5				

		PD_05		DSPI0_PCS2		DSPI_0		SPI Chip Select 2		O						1.8								4		15.5				

		PD_06		GPIO[54]		SIUL_CC		General Purpose I/O 54		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_06		SD0_D_O[6]		uSDHC_0		SD Data 6		O						1.8		Y		200		25%		0		15.5		20.3		3.2

		PD_06		QSPI_CK_B		QuadSPI		QuadSPI Serial Clock Flash B +		O						1.8								4		15.5				

		PD_06		DSPI1_PCS1		DSPI_1		SPI Chip Select 1		O						1.8								4		15.5				

		PD_07		GPIO[55]		SIUL_CC		General Purpose I/O 55		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_07		SD0_D_O[7]		uSDHC_0		SD Data 7		O						1.8		Y		200		25%		0		15.5		20.3		3.2

		PD_07		QSPI_CK_B_b		QuadSPI		QuadSPI Serial Clock Flash B -		O						1.8								4		15.5				

		PD_07		I2C0_SCL_O		I2C_0		I2C Bidirectional Serial Clock		O						1.8								4		15.5				

		PD_07		DSPI1_PCS2		DSPI_1		SPI Chip Select 2		O						1.8								4		15.5				

		PD_08		GPIO[56]		SIUL_CC		General Purpose I/O 56		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_08		SD0_RST		uSDHC_0		SD Card Reset		O						1.8		Y		1		1%		0		15.5		20.3		0.0

		PD_08		QSPI_DATA_B_O[5]		QuadSPI		QuadSPI B Data 5		O						1.8								4		15.5				

		PD_09		GPIO[57]		SIUL_CC		General Purpose I/O 57		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_09		SD0_VSELECT		uSDHC_0		SD IO Power Voltage Selection		O						1.8		Y		1		1%		0		15.5		20.3		0.0

		PD_09		QSPI_DATA_B_O[2]		QuadSPI		QuadSPI B Data 2		O						1.8								4		15.5				

		PD_10		GPIO[58]		SIUL_CC		General Purpose I/O 58		I/O		1833Fast		VDD_IO_SDHC		1.8								4		15.5				

		PD_10		QSPI_DATA_B_O[6]		QuadSPI		QuadSPI B Data 6		O						1.8								4		15.5				



				I/O Supply voltage  [V]

				VDD_IO_SDHC		1.8																								dynamic

																												total [mA]		39.0

																												total [mW]		70.2





dual(VDD_IO_GMAC0)

		Port		Function		Module		Description		Direction		Pad Type		I/O Power Segment		I/O voltage 
[V]		Enabled		Frequency 
[MHz]		Activity		SRE		Cload_total 
[pF]		CeffIO
[pF]		Dynamic 
[mA]



		PD_12		GPIO[60]		SIUL_CC		General Purpose I/O 60		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PD_12		GMAC0_MDC		GMAC_0		Ethernet Management Clock		O						3.3		Y		2.5		100%		5		15.5		33.9		0.4

		PD_12		PFE_MAC1_MDC		PFE_MAC1		Ethernet Management Clock		O						3.3								4		15.5				

		PD_12		LLCE_LPSPI3_PCS2_O		LLCE_LPSPI_3		LLCE LPSPI Chip Select 2		O						3.3								4		15.5				

		PD_13		GPIO[61]		SIUL_CC		General Purpose I/O 61		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PD_13		GMAC0_MDO		GMAC_0		Ethernet Management Data In/Out		O						3.3		Y		1.25		50%		5		15.5		33.9		0.1

		PD_13		PFE_MAC1_MDO		PFE_MAC1		Ethernet Management Data In/Out		O						3.3								4		15.5				

		PD_13		LLCE_LPSPI3_PCS3_O		LLCE_LPSPI_3		LLCE LPSPI Chip Select 3		O						3.3								4		15.5				

		PE_02		GPIO[66]		SIUL_CC		General Purpose I/O 66		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_02		GMAC0_TX_CLK_O		GMAC_0		RGMII Transmit Reference Clock		O						3.3		Y		125		100%		5		15.5		33.9		20.4

		PE_02		PFE_MAC1_TX_CLK_O		PFE_MAC1		RGMII Transmit Reference Clock		O						3.3								4		15.5				

		PE_02		DSPI0_PCS3		DSPI_0		SPI Chip Select 3		O						3.3								4		15.5				

		PE_03		GPIO[67]		SIUL_CC		General Purpose I/O 67		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_03		GMAC0_TX_EN_O		GMAC_0		MII and RMII TX enable / RGMII TX control		O						3.3								4		15.5				

		PE_03		PFE_MAC1_TX_EN_O		PFE_MAC1		MII and RMII TX enable / RGMII TX control		O						3.3		Y		125		2%		5		15.5		33.9		0.4

		PE_03		DSPI0_PCS4		DSPI_0		SPI Chip Select 4		O						3.3								4		15.5				

		PE_04		GPIO[68]		SIUL_CC		General Purpose I/O 68		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_04		GMAC0_TXD_O[0]		GMAC_0		MII/RMII/RGMII Transmit Data 0		O						3.3		Y		125		25%		5		15.5		33.9		5.1

		PE_04		PFE_MAC1_TXD_O[0]		PFE_MAC1		MII/RMII/RGMII Transmit Data 0		O						3.3								4		15.5				

		PE_04		DSPI1_PCS3		DSPI_1		SPI Chip Select 3		O						3.3								4		15.5				

		PE_05		GPIO[69]		SIUL_CC		General Purpose I/O 69		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_05		GMAC0_TXD_O[1]		GMAC_0		MII/RMII/RGMII Transmit Data 1		O						3.3		Y		125		25%		5		15.5		33.9		5.1

		PE_05		PFE_MAC1_TXD_O[1]		PFE_MAC1		MII/RMII/RGMII Transmit Data 1		O						3.3								4		15.5				

		PE_05		DSPI1_PCS4		DSPI_1		SPI Chip Select 4		O						3.3								4		15.5				

		PE_06		GPIO[70]		SIUL_CC		General Purpose I/O 70		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_06		GMAC0_TXD_O[2]		GMAC_0		MII/RGMII Transmit Data 2		O						3.3		Y		125		25%		5		15.5		33.9		5.1

		PE_06		PFE_MAC1_TXD_O[2]		PFE_MAC1		MII / RGMII Transmit Data 2		O						3.3								4		15.5				

		PE_06		DSPI2_PCS3		DSPI_2		SPI Chip Select 3		O						3.3								4		15.5				

		PE_07		GPIO[71]		SIUL_CC		General Purpose I/O 71		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_07		GMAC0_TXD_O[3]		GMAC_0		MII/RGMII Transmit Data 3		O						3.3		Y		125		25%		5		15.5		33.9		5.1

		PE_07		MAC_RMII_REF_CLK_O		GMAC_0		RMII Reference Clock (internal ref clock mode)		O						3.3								4		15.5				

		PE_07		PFE_MAC1_TXD_O[3]		PFE_MAC1		MII / RGMII Transmit Data 3		O						3.3								4		15.5				

		PE_07		DSPI2_PCS4		DSPI_2		SPI Chip Select 4		O						3.3								4		15.5				

		PE_08		GPIO[72]		SIUL_CC		General Purpose I/O 72		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_08		GMAC0_RX_CLK_O		GMAC_0		MII / RGMII Receive Clock		O						3.3								4		15.5				

		PE_08		DSPI3_PCS3		DSPI_3		SPI Chip Select 3		O						3.3								4		15.5				

		PE_08		PFE_MAC1_RX_CLK_O		PFE_MAC1		MII / RGMII Receive Clock		O						3.3								4		15.5				

		PE_09		GPIO[73]		SIUL_CC		General Purpose I/O 73		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_09		DSPI3_PCS4		DSPI_3		SPI Chip Select 4		O						3.3								4		15.5				

		PE_10		GPIO[74]		SIUL_CC		General Purpose I/O 74		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_10		DSPI4_PCS3		DSPI_4		SPI Chip Select 3		O						3.3								4		15.5				

		PE_11		GPIO[75]		SIUL_CC		General Purpose I/O 75		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_11		DSPI4_PCS4		DSPI_4		SPI Chip Select 4		O						3.3								4		15.5				

		PE_12		GPIO[76]		SIUL_CC		General Purpose I/O 76		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_12		DSPI5_PCS3		DSPI_5		SPI Chip Select 3		O						3.3								4		15.5				

		PE_13		GPIO[77]		SIUL_CC		General Purpose I/O 77		I/O		1833Fast		VDD_IO_GMAC0		3.3								4		15.5				

		PE_13		DSPI5_PCS4		DSPI_5		SPI Chip Select 4		O						3.3								4		15.5				





				I/O Supply voltage  [V]

				VDD_IO_GMAC0		3.3																								dynamic

																												total [mA]		41.7

																												total [mW]		137.5











dual(VDD_IO_GMAC1)

		Port		Function		Module		Description		Direction		Pad Type		I/O Power Segment		I/O voltage 
[V]		Enabled		Frequency 
[MHz]		Activity		SRE		Cload_total 
[pF]		CeffIO
[pF]		Dynamic 
[mA]



		PE_14		GPIO[78]		SIUL_CC		General Purpose I/O 78		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PE_14		PFE_MAC0_TX_EN_O		PFE_MAC0		MII and RMII TX enable / RGMII TX control		O						1.8								4		15.5				

		PE_14		PFE_MAC2_TX_EN_O		PFE_MAC2		MII and RMII TX enable / RGMII TX control		O						1.8								4		15.5				

		PE_14		FTM0_CH1_O		FlexTimer_0		FlexTimer Channel 1		O						1.8								4		15.5				

		PE_14		DSPI0_PCS5		DSPI_0		SPI Chip Select 5		O						1.8								4		15.5				

		PE_15		GPIO[79]		SIUL_CC		General Purpose I/O 79		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PE_15		PFE_MAC0_MDO		PFE_MAC0		Ethernet Management Data In/Out		O						1.8								4		15.5				

		PE_15		PFE_MAC2_MDO		PFE_MAC2		Ethernet Management Data In/Out		O						1.8								4		15.5				

		PE_15		I2C3_SCL_O		I2C_3		I2C Bidirectional Serial Clock		O						1.8								4		15.5				

		PE_15		DSPI0_PCS6		DSPI_0		SPI Chip Select 6		O						1.8								4		15.5				

		PF_02		GPIO[82]		SIUL_CC		General Purpose I/O 82		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PF_02		PFE_MAC0_MDC		PFE_MAC0		Ethernet Management Clock		O						1.8								4		15.5				

		PF_02		PFE_MAC2_MDC		PFE_MAC2		Ethernet Management Clock		O						1.8								4		15.5				

		PF_02		I2C3_SDA_O		I2C_3		I2C Bidirectional Serial Data		O						1.8								4		15.5				

		PF_02		MAC_RMII_REF_CLK_O		GMAC_0		RMII Reference Clock (internal ref clock mode)		O						1.8								4		15.5				

		PH_01		GPIO[113]		SIUL_OFFCC		General Purpose I/O 113		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PH_01		PFE_MAC0_TXD_O[1]		PFE_MAC0		MII/RMII/RGMII Transmit Data 1		O						1.8		Y		50		100%		4		15.5		18.8		3.1

		PH_01		PFE_MAC2_TXD_O[1]		PFE_MAC2		MII/RMII/RGMII Transmit Data 1		O						1.8								4		15.5				

		PH_01		I2C1_SDA_O		I2C_1		I2C Bidirectional Serial Data		O						1.8								4		15.5				

		PH_01		LLCE_LPSPI1_PCS2_O		LLCE_LPSPI_1		LLCE LPSPI Chip Select 2		O						1.8								4		15.5				

		PH_02		GPIO[114]		SIUL_OFFCC		General Purpose I/O 114		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PH_02		PFE_MAC0_TXD_O[2]		PFE_MAC0		MII / RGMII Transmit Data 2		O						1.8		Y		50		100%		4		15.5		18.8		3.1

		PH_02		PFE_MAC2_TXD_O[2]		PFE_MAC2		MII / RGMII Transmit Data 2		O						1.8								4		15.5				

		PH_02		I2C1_SCL_O		I2C_1		I2C Bidirectional Serial Clock		O						1.8								4		15.5				

		PH_02		LLCE_LPSPI1_PCS1_O		LLCE_LPSPI_1		LLCE LPSPI Chip Select 1		O						1.8								4		15.5				

		PH_02		DSPI5_PCS1		DSPI_5		SPI Chip Select 1		O						1.8								4		15.5				

		PH_03		GPIO[115]		SIUL_OFFCC		General Purpose I/O 115		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PH_03		PFE_MAC0_TXD_O[3]		PFE_MAC0		MII / RGMII Transmit Data 3		O						1.8		Y		50		100%		4		15.5		18.8		3.1

		PH_03		PFE_MAC2_TXD_O[3]		PFE_MAC2		MII / RGMII Transmit Data 3		O						1.8								4		15.5				

		PH_03		MAC_RMII_REF_CLK_O		GMAC_0		RMII Reference Clock (internal ref clock mode)		O						1.8								4		15.5				

		PH_03		LLCE_LPSPI1_PCS0_O		LLCE_LPSPI_1		LLCE LPSPI Chip Select 0		O						1.8								4		15.5				

		PH_03		DSPI5_PCS2		DSPI_5		SPI Chip Select 2		O						1.8								4		15.5				

		PH_04		GPIO[116]		SIUL_OFFCC		General Purpose I/O 116		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PH_04		FTM0_CH0_O		FlexTimer_0		FlexTimer Channel 0		O						1.8								4		15.5				

		PH_04		LLCE_LPSPI1_SOUT_O		LLCE_LPSPI_1		LLCE LPSPI Serial Data Out		O						1.8								4		15.5				

		PH_04		PFE_MAC0_RX_CLK_O		PFE_MAC0		MII / RGMII Receive Clock		O						1.8								4		15.5				

		PH_04		PFE_MAC2_RX_CLK_O		PFE_MAC2		MII / RGMII Receive Clock		O						1.8								4		15.5				

		PH_05		GPIO[117]		SIUL_OFFCC		General Purpose I/O 117		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PH_05		LLCE_LPSPI1_SIN_O		LLCE_LPSPI_1		LLCE LPSPI Serial Data In		O						1.8								4		15.5				

		PH_06		GPIO[118]		SIUL_OFFCC		General Purpose I/O 118		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PH_06		FTM0_CH4_O		FlexTimer_0		FlexTimer Channel 4		O						1.8								4		15.5				

		PH_06		LLCE_LPSPI1_SCK_O		LLCE_LPSPI_1		LLCE LPSPI Clock		O						1.8								4		15.5				

		PH_07		GPIO[119]		SIUL_OFFCC		General Purpose I/O 119		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PH_07		I2C2_SDA_O		I2C_2		I2C Bidirectional Serial Data		O						1.8								4		15.5				

		PH_07		LLCE_LPSPI1_PCS3_O		LLCE_LPSPI_1		LLCE LPSPI Chip Select 3		O						1.8								4		15.5				

		PH_08		GPIO[120]		SIUL_OFFCC		General Purpose I/O 120		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PH_08		I2C2_SCL_O		I2C_2		I2C Bidirectional Serial Clock		O						1.8								4		15.5				

		PH_08		LLCE_LPSPI0_PCS2_O		LLCE_LPSPI_0		LLCE LPSPI Chip Select 2		O						1.8								4		15.5				

		PH_08		DSPI4_PCS1		DSPI_4		SPI Chip Select 1		O						1.8								4		15.5				

		PH_09		GPIO[121]		SIUL_OFFCC		General Purpose I/O 121		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PH_09		DSPI4_PCS2		DSPI_4		SPI Chip Select 2		O						1.8								4		15.5				

		PH_10		GPIO[122]		SIUL_OFFCC		General Purpose I/O 122		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PH_10		PFE_MAC0_TX_CLK_O		PFE_MAC0		RGMII Transmit Reference Clock		O						1.8								4		15.5				

		PH_10		PFE_MAC2_TX_CLK_O		PFE_MAC2		RGMII Transmit Reference Clock		O						1.8								4		15.5				

		PH_10		I2C0_SDA_O		I2C_0		I2C Bidirectional Serial Data		O						1.8								4		15.5				

		PJ_00		GPIO[144]		SIUL_OFFCC		General Purpose I/O 144		I/O		1833Fast		VDD_IO_GMAC1		1.8								4		15.5				

		PJ_00		PFE_MAC0_TXD_O[0]		PFE_MAC0		MII/RMII/RGMII Transmit Data 0		O						1.8		Y		50		100%		4		15.5		18.8		3.1

		PJ_00		PFE_MAC2_TXD_O[0]		PFE_MAC2		MII/RMII/RGMII Transmit Data 0		O						1.8								4		15.5				

		PJ_00		I2C0_SCL_O		I2C_0		I2C Bidirectional Serial Clock		O						1.8								4		15.5				



				I/O Supply voltage  [V]																										dynamic

				VDD_IO_GMAC1		1.8																						total [mA]		12.3

																												total [mW]		22.2





dual(VDD_IO_USB)

		Port		Function		Module		Description		Direction		Pad Type		I/O Power Segment		I/O voltage 
[V]		Enabled		Frequency 
[MHz]		Activity		SRE		Cload_total 
[pF]		CeffIO
[pF]		Dynamic 
[mA]



		PD_14		GPIO[62]		SIUL_CC		General Purpose I/O 62		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PD_14		USB_ULPI_DATA_O[0]		USB		USB ULPI Data 0		O						3.3		Y		30		25%		7		15.5		26		1.0

		PD_14		DSPI3_PCS0_O		DSPI_3		SPI Chip Select 0		O						3.3								4		15.5				

		PD_14		LLCE_LPSPI1_PCS0_O		LLCE_LPSPI_1		LLCE LPSPI Chip Select 0		O						3.3								4		15.5				

		PD_14		PFE_MAC2_C2_TXD_O[2]		PFE_MAC2		MII / RGMII Transmit Data 2		O						3.3								4		15.5				

		PD_15		GPIO[63]		SIUL_CC		General Purpose I/O 63		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PD_15		USB_ULPI_DATA_O[1]		USB		USB ULPI Data 1		O						3.3		Y		30		25%		7		15.5		26		1.0

		PD_15		DSPI3_SOUT		DSPI_3		SPI Serial Data Out		O						3.3								4		15.5				

		PD_15		LLCE_LPSPI1_SOUT_O		LLCE_LPSPI_1		LLCE LPSPI Serial Data Out		O						3.3								4		15.5				

		PD_15		MAC_RMII_REF_CLK_O		GMAC_0		RMII Reference Clock (internal ref clock mode)		O						3.3								4		15.5				

		PD_15		PFE_MAC2_C2_TXD_O[3]		PFE_MAC2		MII / RGMII Transmit Data 3		O						3.3								4		15.5				

		PE_00		GPIO[64]		SIUL_CC		General Purpose I/O 64		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PE_00		USB_ULPI_DATA_O[2]		USB		USB ULPI Data 2		O						3.3		Y		30		25%		7		15.5		26		1.0

		PE_00		LIN2_TX		LINFlex_2		LIN Transmit Data		O						3.3								4		15.5				

		PE_00		CAN0_TX		FlexCAN_0		CAN Transmit Data		O						3.3								4		15.5				

		PE_00		FTM1_CH1_O		FlexTimer_1		FlexTimer Channel 1		O						3.3								4		15.5				

		PE_00		PFE_MAC2_RX_CLK_O		PFE_MAC2		MII / RGMII Receive Clock		O						3.3								4		15.5				

		PE_01		GPIO[65]		SIUL_CC		General Purpose I/O 65		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PE_01		USB_ULPI_DATA_O[3]		USB		USB ULPI Data 3		O						3.3		Y		30		25%		7		15.5		26		1.0

		PE_01		FTM1_CH2_O		FlexTimer_1		FlexTimer Channel 2		O						3.3								4		15.5				

		PF_00		GPIO[80]		SIUL_CC		General Purpose I/O 80		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PF_00		PFE_MAC2_MDC		PFE_MAC2		Ethernet Management Clock		O						3.3								4		15.5				

		PF_00		PFE_MAC0_MDC		PFE_MAC0		Ethernet Management Clock		O						3.3								4		15.5				

		PF_00		FTM1_CH5_O		FlexTimer_1		FlexTimer Channel 5		O						3.3								4		15.5				

		PF_00		DSPI0_PCS7		DSPI_0		SPI Chip Select 7		O						3.3								4		15.5				

		PF_01		GPIO[81]		SIUL_CC		General Purpose I/O 81		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PF_01		GMAC0_TS_CLK_O		GMAC_0		Reference output clock for Timestamp Update		O						3.3								4		15.5				

		PF_01		PFE_MAC2_MDO		PFE_MAC2		Ethernet Management Data In/Out		O						3.3								4		15.5				

		PF_01		PFE_MAC0_MDO		PFE_MAC0		Ethernet Management Data In/Out		O						3.3								4		15.5				

		PH_00		GPIO[112]		SIUL_OFFCC		General Purpose I/O 112		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PH_00		USB_ULPI_DATA_O[7]		USB		USB ULPI Data 7		O						3.3		Y		30		25%		7		15.5		26		1.0

		PH_00		LLCE_LPSPI1_PCS3_O		LLCE_LPSPI_1		LLCE LPSPI Chip Select 3		O						3.3								4		15.5				

		PH_00		FTM1_CH3_O		FlexTimer_1		FlexTimer Channel 3		O						3.3								4		15.5				

		PL_08		GPIO[184]		SIUL_OFFCC		General Purpose I/O 184		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PL_08		DSPI2_SCK_O		DSPI_2		SPI Clock		O						3.3								4		15.5				

		PL_08		CAN2_TX		FlexCAN_2		CAN Transmit Data		O						3.3								4		15.5				

		PL_08		FR_DBG[0]		FlexRay_0		FlexRay Debug		O						3.3								4		15.5				

		PL_08		LLCE_FR_DBG[0]		LLCE_FlexRay		FlexRay Debug		O						3.3								4		15.5				

		PL_08		PFE_MAC2_C2_TX_CLK_O		PFE_MAC2		RGMII Transmit Reference Clock		O						3.3								4		15.5				

		PL_09		GPIO[185]		SIUL_OFFCC		General Purpose I/O 185		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PL_09		DSPI2_SOUT		DSPI_2		SPI Serial Data Out		O						3.3								4		15.5				

		PL_09		CAN3_TX		FlexCAN_3		CAN Transmit Data		O						3.3								4		15.5				

		PL_09		FR_DBG[1]		FlexRay_0		FlexRay Debug		O						3.3								4		15.5				

		PL_09		LLCE_FR_DBG[1]		LLCE_FlexRay		FlexRay Debug		O						3.3								4		15.5				

		PL_09		PFE_MAC2_C2_TX_EN_O		PFE_MAC2		MII and RMII TX enable / RGMII TX control		O						3.3								4		15.5				

		PL_10		GPIO[186]		SIUL_OFFCC		General Purpose I/O 186		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PL_10		USB_ULPI_STP		USB		USB ULPI End Transfer		O						3.3		Y		30		1%		7		15.5		26		0.0

		PL_10		DSPI2_PCS0_O		DSPI_2		SPI Chip Select 0		O						3.3								4		15.5				

		PL_10		LLCE_LPSPI1_PCS2_O		LLCE_LPSPI_1		LLCE LPSPI Chip Select 2		O						3.3								4		15.5				

		PL_10		PFE_MAC2_C2_TXD_O[0]		PFE_MAC2		MII/RMII/RGMII Transmit Data 0		O						3.3								4		15.5				

		PL_10		DSPI2_PCS1		DSPI_2		SPI Chip Select 1		O						3.3								4		15.5				

		PL_11		GPIO[187]		SIUL_OFFCC		General Purpose I/O 187		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PL_11		LLCE_LPSPI1_PCS1_O		LLCE_LPSPI_1		LLCE LPSPI Chip Select 1		O						3.3								4		15.5				

		PL_11		PFE_MAC2_C2_TXD_O[1]		PFE_MAC2		MII/RMII/RGMII Transmit Data 1		O						3.3								4		15.5				

		PL_11		DSPI2_PCS2		DSPI_2		SPI Chip Select 2		O						3.3								4		15.5				

		PL_12		GPIO[188]		SIUL_OFFCC		General Purpose I/O 188		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PL_12		USB_ULPI_DATA_O[4]		USB		USB ULPI Data 4		O						3.3		Y		30		25%		7		15.5		26		1.0

		PL_12		FR_DBG[2]		FlexRay_0		FlexRay Debug		O						3.3								4		15.5				

		PL_12		LLCE_FR_DBG[2]		LLCE_FlexRay		FlexRay Debug		O						3.3								4		15.5				

		PL_12		FTM1_CH0_O		FlexTimer_1		FlexTimer Channel 0		O						3.3								4		15.5				

		PL_12		DSPI3_PCS1		DSPI_3		SPI Chip Select 1		O						3.3								4		15.5				

		PL_12		LLCE_LPSPI1_SIN_O		LLCE_LPSPI_1		LLCE LPSPI Serial Data In		O						3.3								4		15.5				

		PL_13		GPIO[189]		SIUL_OFFCC		General Purpose I/O 189		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PL_13		USB_ULPI_DATA_O[5]		USB		USB ULPI Data 5		O						3.3		Y		30		25%		7		15.5		26		1.0

		PL_13		DSPI3_SCK_O		DSPI_3		SPI Clock		O						3.3								4		15.5				

		PL_13		FR_DBG[3]		FlexRay_0		FlexRay Debug		O						3.3								4		15.5				

		PL_13		LLCE_FR_DBG[3]		LLCE_FlexRay		FlexRay Debug		O						3.3								4		15.5				

		PL_13		LLCE_LPSPI1_SCK_O		LLCE_LPSPI_1		LLCE LPSPI Clock		O						3.3								4		15.5				

		PL_13		DSPI3_PCS2		DSPI_3		SPI Chip Select 2		O						3.3								4		15.5				

		PL_14		GPIO[190]		SIUL_OFFCC		General Purpose I/O 190		I/O		1833Fast		VDD_IO_USB		3.3								4		15.5				

		PL_14		USB_ULPI_DATA_O[6]		USB		USB ULPI Data 6		O						3.3		Y		30		25%		7		15.5		26		1.0

		PL_14		CAN1_TX		FlexCAN_1		CAN Transmit Data		O						3.3								4		15.5				

		PL_14		LLCE_LPSPI0_PCS0_O		LLCE_LPSPI_0		LLCE LPSPI Chip Select 0		O						3.3								4		15.5				

		PL_14		FTM1_CH4_O		FlexTimer_1		FlexTimer Channel 4		O						3.3								4		15.5				





				I/O Supply voltage  [V]																										dynamic

				VDD_IO_USB		3.3																						total [mA]		8.3

																												total [mW]		27.3





data





										33GPIO				18GPIO				3318Fast (1.8 V)				3318Fast (3.3 V)				Enabled



						Voltage				3.3				1.8				1.8				3.3

						Temp				125				125				125				125				Y



						SRE				CeffIO				CeffIO				CeffIO				CeffIO

						0				-				13.6				20.3				48.9

						1				-				-				-				-

						2				-				-				-				-

						3				-				-				-				-

						4				22.2				13.3				18.8				45.9

						5				16.4				14.4				17.2				33.9

						6				12.3				11.4				15.8				26

						7				9.9				25.9				14.7				26
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Readme

		Date

		Apr-21

						Scope:
The power consumption estimator is intended for quick sanity check of power scheming of S32G2 based applications and to provide an idea of the load on various PMIC (VR5510) power rails.

						Background:
The power consumption of various S32G2 rails is provided in the device data sheet (Chapter 9. DC Electricals).
Actual measured values on a custom application may differ from the values presented in the calculator if test conditions as specified in the device Datasheet are not met. 
The PMIC power rails should always budget for the max consumption of peripherals associated with the power rail.
Latest version of data sheet should always be cross referred to confirm the power consumption numbers.
In case of any contradiction with the device data sheet, the content of data sheet should be taken as the final value. 
Any component external to S32G2 connected to PMIC outputs should be budgeted. The power consumption figures must be taken from the datasheet of the component and added to the 'Additional Components' row.



						Instructions:
Cells not highlighted with a non-default color should not be changed.
Read notes at the bottom of 'S32G2 Power Budgeting Example' sheet for further guidelines.



						Reference power tree:

						All information provided by NXP is accurate to the best of NXP’s knowledge and will not operate to create or increase any NXP obligation. All information is provided “AS IS” and NXP makes no representation or warranty, express or implied, of accuracy, completeness, that products will be suitable for any specified use, or that the information, test results, analysis or assessments are reliable without further testing or modification by the customer. NXP will not be liable for any damage or loss arising from, in connection with or incident to any information or assistance provided by NXP. Customers are responsible for the design and operation of their applications and products and are responsible to provide appropriate design and operating safeguards to minimize risks associated with their applications and products.
Unless otherwise provided in a written, signed agreement, all sales transactions by NXP are subject to NXP general terms and conditions of commercial sale: http://www.nxp.com/about/about-nxp/our-terms-and-conditions-of-commercial-sale:TERMSCONDITIONSSALE





S32G2 Silicon Power



						Power Rail		S32G2 Components		Voltage (V)		Comments		Power Max (mW)		Additional Notes

						VDD_0V8
		VDD, VDD_STBY, VDD_VP_PCIE0/1, VDD_LV_ PLL, VDD_LV_PLL_DDR0, VDD_LV_PLL_AUR		0.8		S32G274A, Sum of VDD, VDD_STBY, VDD_VP_PCIE0/1, VDD_LV_PLL, VDD_LV_PLL_DDR0, VDD_LV_PLL_AUR		4500.00		Comparison of these figures can be used to estimate the imapct of reducing available cores, other peripherals as guided by 'Feature Comparison' table in device datasheet.

												S32G254A, Sum of VDD, VDD_STBY, VDD_VP_PCIE0/1, VDD_LV_PLL, VDD_LV_PLL_DDR0, VDD_LV_PLL_AUR		4370.00

												S32G233A, Sum of VDD, VDD_STBY, VDD_VP_PCIE0/1, VDD_LV_PLL, VDD_LV_PLL_DDR0, VDD_LV_PLL_AUR 		4250.00

												S32G234M, Sum of VDD, VDD_STBY, VDD_VP_PCIE0/1, VDD_LV_PLL, VDD_LV_PLL_DDR0, VDD_LV_PLL_AUR		3790.00

						VDD_1V1
		VDD_IO_DDR		1.1		LPDDR4, 3200 MT/s, 100% write, 1/2 data lines switching, 60 Ohm transmit termination driving a 60 Ohm load		625.00

												LPDDR4, idle power		55.00

												LPDDR4, Data retention power		0.02

										1.35		DDR3L, 1600 MT/s, 100% Write operation, 1/2 data lines switching, 60 Ohm transmit termination driving a 60 ohm load		598.00

												DDR3L, idle power		57.00

												DDR3L, Data retention power		0.03

						VDD_1V8		IDD_EFUSE_PGM		1.8		Efuse programming current		252		Required only at the time of fuse programming.

								VDD_FXOSC, VDD_HV_PLL_AUR, VDD_HV_ PLL_DDR0, VDD_ADC, VREFH_ADC0/1, VDD_FIRC, VDD_VREF, VDD_HV_PLL, VDD_EFUSE(Read), VDD_TMU,VDD_DDR0						135

								VDD_IO_PCIEn				PCIe0/1, All circuits enabled, Gen3 8Gbps, 2 lanes		152

												PCIe0/1, All circuits enabled, Gen2.1 5Gbps, 2 lanes		144

												PCIe0/1, All circuits enabled, Gen1.1 2.5Gbps, 2 lanes		136

												PCIe0/1, Powered down state		2.8

								VDD_IO_USB				modem - 8 outputs @60MHz, 50% data rate, 1/2 data switching per cycle		59

								VDD_IO_AUR				5Gbps on 4 lanes, 50% Activity Rate, 1/2 data switching per cycle		164

								VDD_IO_GMAC				RGMII 125MHz, 100% clock rate, 50% data rate, 1/2 data switching per cycle, per IP instance		81

								VDD_IO_SDHC				HS400, clock 100%, data 50%, 1/2 data switching per cycle		128

								VDD_IO_QSPI				200MHz, clocks 100% activity rate, 50% data rate, 1/2 data switching per cycle		58

						VDD_3V3		VDD_STBY_IO		3.3		Ta = 25C, VDD_IO_STBY = 3.0V, typical silicon, all pull up/down disabled		0.12

								VDD_IO_A/B				power consumption on IO pads depends on their usage, use IO power estimator for more data

								VDD_IO_GMAC				RGMII 125MHz, 100% clock rate, 50% data rate, 1/2 data switching per cycle, per IP instance		292.00

								VDD_IO_USB				modem - 8 outputs @60MHz, 50% data rate, 1/2 data switching per cycle		174.00

						VDD_STBY_0V8		VDD_STBY		0.8		Ta = 25C, typical silicon, all pull up/down disabled		0.048

						Note:
This sheet captures the data as available in device Datasheet Rev3. This sheet is not intended to be modified.
 All peripheral consumption data taken for max only, for any other configuration refer to device datasheet.









S32G2 Power budget example 

				Example Power Budgeting for S32G2 with VR5510



				VR5510 Power Rail		Components		Voltage (V)		Power Max (mW)		Conditions (user selection using dropdown available in select cases)

				Buck1, Buck 2 : VDD_0V8
typ_max: 2x 3A
Power_max: 4.8W		VDD, VDD_VP_PCIE0/1, VDD_LV_PLL, VDD_LV_PLL_DDR0, VDD_LV_PLL_AUR		0.8		4500.00		S32G274A, Sum of VDD, VDD_STBY, VDD_VP_PCIE0/1, VDD_LV_PLL, VDD_LV_PLL_DDR0, VDD_LV_PLL_AUR

				BUCK3: VDD_1V1
typ_max: 2.5A
Power_max_BUCK3: 2.75W		VDD_IO_DDR		1.1		625.00		LPDDR4, 3200 MT/s, 100% write, 1/2 data lines switching, 60 Ohm transmit termination driving a 60 Ohm load

						VDD_LPDDR4				420.00		Operating burst READ current, One bank is active; BL = 16 or 32; RL = RL (MIN); CA bus inputs are switching; 50% data change each burst transfer; ODT is disabled

						Additional Components				0.00		Depending on application requirement, the supply rail may be connected to additional components.

						Total:				1045.00		The cell color changes to red if max power specs violated.

						IDD_EFUSE_PGM		1.8		252		Efuse programming current, should not be added to dynamic consumption as this would be one off exercise with most of other peripherals in stop mode

				LDO1: VDD_ANA_1V8
max: 400mA
Power_max_LDO1 = 0.72W		VDD_FXOSC, VDD_HV_PLL_AUR, VDD_HV_ PLL_DDR0, VDD_ADC, VREFH_ADC0/1, VDD_FIRC, VDD_VREF, VDD_HV_PLL, VDD_EFUSE(Read), VDD_TMU,VDD_DDR0				135		Does not include the IDD_EFUSE_PGM numbers which would be required instantaneously only when most other current consumption would be absent.

						VDD_IO_PCIE0/1				152.00		PCIe0/1, All circuits enabled, Gen3 8Gbps, 2 lanes

						VDD_IO_GMAC				81		RGMII 125MHz, 100% clock rate, 50% data rate, 1/2 data switching per cycle, per IP instance

						VDD_IO_AUR				164		5Gbps on 4 lanes, 50% Activity Rate, 1/2 data switching per cycle

						VDD_IO_USB				59.00		modem - 8 outputs @60MHz, 50% data rate, 1/2 data switching per cycle

						VDD_ULPI_PHY				58.00		high-speed transceiver, continuous transmission

						Additional Components				0.00		Depending on application requirement, the supply rail may be connected to additional components.

						Total:				649		The cell color changes to red if max power specs violated.

				LDO2: VDD_IO_1V8
max: 400mA
Power_max_LDO2 = 0.72W		VDD_IO_QSPI		1.8		58		200MHz, clocks 100% activity rate, 50% data rate, 1/2 data switching per cycle

						VDD_QSPI				252.00		MX25 VCC Read While Write, 200MHz 8IO DTR

						VDD_LPDDR4				25.00		All-bank REFRESH burst current: tCK = tCK (MIN); CKE is HIGH between valid commands; tRC = tRFCab (MIN); Burst refresh; CA bus inputs are switching; Data bus inputs are stable; ODT is disabled

						Additional Components				0.00		Depending on application requirement, the supply rail may be connected to additional components.

						Total:				335.00		The cell color changes to red if max power specs violated.

				LDO3: VDD_IO_3V3
max: 400mA
Power_max_LDO3 : 1.32W				3.3				Use case specific

				Vpre: VDD_3V3		VDD_STBY_IO		3.3		0.12		Ta = 25C, VDD_IO_STBY = 3.0V, typical silicon, all pull up/down disabled

						VDD_3V3_STBY_BRD						Typically depends on IO usage

				HVLDO: VDD_STBY_0V8
max: 100mA		VDD_STBY		0.8		0.048		Ta = 25C, typical silicon, all pull up/down disabled

				Note: 
1. In case DDR is required to be kept alive in STANDBY mode, one of the 1V8 LDO would need to be kept alive in standby. QSPI may also need to be kept powered up in standby. Accordingly LDO2 is budgeted in the above table.
2. All external components consumption numbers taken from their datasheet. Component selection done based on components used in S32G-PROCEVB-S. These cells have been colored in blue and need to be entered/modified manually by the user as per their application.
3. The 'Additional Components' section can be used to add power consumption from any third party components or additional connections on actual hardware.
4. Cells colored yellow can be configured using dropdown option in conditions column. 
5. The data on this sheet is cross referenced with 'S32G2 Silicon Power' sheet. Modifying the contents of this sheet may result in overwriting formula/references. It is advisable to create a copy of this sheet to do any modifications.
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