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1 Introduction

This application note supports Power Estimation for S32Z22/E2 devices. It describes the basic components and
lists the steps to configure and estimate the power consumption of various cores and peripherals on S32Z2/E2.

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

The document uses power consumption data from the device data sheet and additional real measurements

or design estimates. The power consumption values provided in this document are estimates for reference
only. Actual performance can vary depending on silicon process variations, system configuration, and
operating conditions. The S32Z2/E2 Data Sheet defines the official electrical specifications. In the event of any
discrepancy between this application note and the data sheet, the data sheet takes precedence.

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 activity of the module and must be added to the static
consumption to derive total consumption.

1/0 — Input-output pads of the S250 silicon, refer to the IOMUX sheet in S32Z22/E2 Reference Manual ref.[1], ref.(2]

3 Tools

S32Z2E2_Power_Estimator — Provides an estimation of power consumption by the chip when using various
combinations of cores and peripherals at various usage rates. See details on its usage in Section 4.

S32Z2E2_|0_Power_Calculator — Configures 1/O activity and estimates dynamic current for the I/O supply rails.
See details on its usage in Section 5.

4 S32Z2/E2 Power Estimator Tool

The S32Z2E2 power estimator is an Excel tool that estimates the typical current consumption the device
consumes based on peripheral and core activity. This calculator only calculates VDD (0.8V) currents. Use in
combination with the 1/0O power calculator to give the full device power. These values are for reference only, for

exact specifications refer to the S32ZE Data Sheet ref.[3], ref.[4]

The tool can be found here:
S32Z2E2_Power_Estimation.xlsx

4.1 Summary Sheet

The “Summary” sheet in Figure 1 shows the base, core, and peripheral power combined as measured on the
0.8V core rail, resulting in the total dynamic power consumption for a given device setup. This sheet is not
modifiable by the user.
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'CORE & PERIPHERAL POWER VDD (0.8V)

BASE POWER 490.555301

CORE POWER (mW) -5.485465846

PERIPHERAL POWER (mW) 6.9589

TOTAL CORE AND PERIPHERAL POWER (mW) 492.0287351
Figure 1. Summary sheet of total core and peripheral power

Note, the values computed are dynamic power and are applicable regardless of operating temperature. A base
dynamic power measurement on the 0.8V rail of the SMU running WFI (Wait for Interrupt) at various frequencies
and cache states is computed in this tool for reference (the base dynamic power measurements were measured
on S32E2 50913 Rev A EVB).

4.2 Core Activity Sheet

The “Core Activity” sheet includes options for selecting partition state and configuration, core state and
configuration, and core cache on/off and utilization rate. The total core power consumption is computed based
on factors such as core enablement, operating frequency, and activity factor.

User-configurable fields include CORE FREQ, PARTITION STATE, PARTITION CONFIG, CORE STATE, CORE
CACHE STATE, and CORE ACTIVITY FACTOR. How to configure each field is described in the list below, and
the number and color for each field described corresponds to the feature number and the box color the field is
highlighted with in Figure 2.

PARTITION |CORE CORE FREQ (MH2) [PARTITION STATE___|PARTITION CONFIG |CORE STATE | CORE CACHE STATE | CORE ACTIVITY FACTOR (%) | PARTITION | POWER (mW) TOTAL CORE POWER (mWw) | 106.5465)
smu ENABLED OoN 50 o] _46.54652379)
LLCE M33 0 250 CLK GATED ] 1] 30
0 —— ENABLED N/A e 7
LICE_M33 1 250 ENABLED OFF 2) 30)

CEVA_SPF2 250 ENABLED N/A

RTU 0 0 [ENABLED OFF
RTU 0 1 ENABLED ON

1 100 ENABLED LOCKSTEP
RTU_0_ 2
RTU_0_3

RTU_1 0 ENABLED ON
RTU_11 100 ENABLED SPUT-LOCK | JENABLED o
RTU_1_2 1 ENABLED ON

4
RTU_ 13 2 [ENaBLED 4 on

Igwsu

s [ [ [

[e)]

Figure 2. Core Activity Sheet with user-configurable fields highlighted

1. CORE FREQ (boxed in red), for the cores listed in Partition 0, the valid input frequencies are 1-400 MHz,
and for cores in Partitions 1 and 2, the valid input frequencies are 1-1000 MHz. An error message appears if
an invalid frequency is entered.

2. PARTITION STATE (boxed in light blue) is always enabled for Partition 0. However, for Partitions 1 and 2,
the drop-down list in the cell can be used to select CLK GATED, CLK ENABLED & IN RST, or ENABLED.

3. PARTITION CONFIG (boxed in orange) is not selectable for Partition 0. However, for Partitions 1 and 2, the
drop-down list in the cell can be used to select the LOCKSTEP or SPLIT-LOCK configuration for the cores.

4. CORE STATE (boxed in green) is always enabled for the SMU core in Partition 0. However, for the other
Partition O cores and cores in Partitions 1 and 2, the drop-down list in the cell can be used to select the
following options for each as shown in Figure 3.
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SMU EMABLED

LLCE M33 0 CLK GATED EMABLED

LLCE M33 1 CLK GATED EMABLED

CEVA_SPF2 CLK GATED CLK EMABLED & IN RST EMABLED

RTU 0 O CLK GATED CLK ENABLED & IN RST EMNABLED
RTU 0 1 CLK GATED CLK EMABLED & IN RST EMABLED
RTU 0 2 CLK GATED CLK ENABLED & IN RST EMNABLED
RTU_ 0 3 CLK GATED CLK EMABLED & IN RST EMABLED
RTU 1 0 CLK GATED CLK ENABLED & IN RST EMNABLED
RTU 11 CLK GATED CLK EMABLED & IN RST EMABLED
RTU_ 1 2 CLK GATED CLK ENABLED & IN RST EMNABLED
RTU_ 1 3 CLK GATED CLK EMABLED & IN RST EMABLED

Figure 3. CORE STATE options

5. CORE CACHE STATE (boxed in yellow) is not selectable for the CEVA_SPF2 core in Partition 0. However,
for all other cores in Partitions 0, 1 and 2, the drop-down list in the cell can be used to select ON or OFF.

6. Cells in the CORE ACTIVITY FACTOR column (boxed in dark blue) accept an input of 1-100 for how often
the peripheral is being used.

7. Each partition has its individual total power calculated, and the total core power is the sum of the individual
partitions’ power (boxed in purple).

Note, if PARTITION STATE is set to CLK GATED or CLK ENABLED & IN RST for Partitions 1 and/ or 2, the
configurable cells for PARTITION CONFIG, CORE STATE, CORE CACHE STATE, and CORE ACTIVITY
FACTOR for all the cores will be grayed out and unmodifiable. Similarly, if CORE STATE is set to CLK GATED
or CLK ENABLED & IN RST, then the configurable cells for CORE CACHE STATE and CORE ACTIVITY
FACTOR will be grayed out and unmodifiable for that core. These features are shown in Figure 4.

[PARTITION |CORE CORE FREQ (MHz) |PARTITION STATE IPARTITION CONFIG [CORE STATE
SMU 250 |ENABLED

|CORE CACHE STATE | CORE ACTIVITY FACTOR (%) |
OoN 50

LLCE_M33_0 250 CLK GATED
0 —— ENABLED N/A
LLCE_M33_1 250 ENABLED OFF 25
CEVA SPF2 250 CLK ENABLED & IN RST
RTU_0 0
1 RTU 0 1 100 CLK ENABLED & IN RST
RTU_0_2
RTU_0_3
RTU_1 0 ENABLED 1
2 RTU 1.1 100 ENABLED SPUT-LOCK [ CNABLED L L
RTU_1_ 2 ENABLED ON 1
RTU 13 ENABLED ON 1

Figure 4. Partition 1 is clock-gated, core LLCE_M33_0 is clock-gated, and core CEVA_SPF2 is clock-enabled and
in reset.

Note, only for Partitions 1 and 2, that if PARTITION CONFIG is selected as LOCKSTEP (assuming PARTITION
STATE is ENABLED), then all the configurable cells after PARTITION CONFIG (CORE STATE, CORE CACHE

STATE, and CORE ACTIVITY FACTOR) will be grayed out and unmodifiable for cores RTU_0_2 and RTU_0_3
(if Partition 1) or RTU_1_2 and RTU_1_3 (if Partition 2). This is because RTU_n_0 and RTU_n_2 are a lockstep
pair, as are RTU_n_1 and RTU_n_3; so configuring RTU_n_0 will handle configuring RTU_n_2, and configuring
RTU_n_1 will handle configuring RTU_n_3. See Figure 5.
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PARTITION |CORE CORE FREQ (MHz) |PARTITION STATE PARTITION CONFIG |CORE STATE CORE CACHE STATE |CORE ACTIVITY FACTOR (%)
SMU 250 ENABLED ON 50
LLCE M33 0 250 ENABLED OFF 25
0 -— ENABLED N/A
LLCE_M33_1 250 ENABLED OFF 25
CEVA_SPF2 250 ENABLED N/A 40
RTU 0 0 ENABLED ON 1
1 RV 0.1 100 ENABLED LOCKSTEP =NABLED ON o0
RTU 0 2
RTU_0_3
RTU_1 0 ENABLED ON 1
2 RTU_11 100 ENABLED LOCKSTEP ENABIED ON 2
RTU_1 2
RTU 1 3
Figure 5. Partition 1 is in lockstep, so RTU_0_2 and RTU_0_3 are disabled, and RTU_0_0 and RTU_0_1 are
enabled. Partition 2 is in lockstep, so RTU_1_2 and RTU_1_3 are disabled, and RTU_1_0 and RTU_1_1 are enabled.

Note, when the RTU cores are in reset, they consume more dynamic power due to reduced clock gating
compared to when running Dhrystone (or WFI, which has the lowest power consumption due to virtually no
clocks being enabled). As a result, a negative value for the Partition 1 or 2 power, or a decline in Partition 1 or 2
power as more cores are enabled (rather than remaining in reset) is normal behavior for the RTU partitions.

4.3 Peripheral Activity Sheet

The “Peripheral Activity” sheet includes options for configuring the activity rates for QSPI, SDHC, DDR,
FLEXCAN, SPI, and LIN. The peripheral power is computed based on the assumption that these modules

are being run at max frequency, the activity factor, and the number of instances enabled per peripheral. User-
configurable fields are PERIPHERAL STATE and PERIPHERAL ACTIVITY FACTOR. How to configure each
field is described in the list below, and the number and color for each field described corresponds to the feature
number and the box color the field is highlighted with in Figure 6.

1. PERIPHERAL STATE (boxed in red) can be set to ENABLED or DISABLED by using the drop-down list for
the cells in this column.

2. Cells in the PERIPHERAL ACTIVITY FACTOR column (boxed in light blue) accept an input of 1-100 for how
often the peripheral is being used. Note, if the module is set to DISABLED in the PERIPHERAL STATE cell,
the activity factor cell will be grayed out instead of blue.

3. The power consumed for a given instance of a peripheral at a specified activity factor is computed in the
“VDD Power” column, and the total peripheral power is the sum of all the cells in the “VDD Power” column
and is shown in the “Total Peripheral Power” section (boxed in orange).
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GROUP PERIPHERAL NSTANCE|PERIPHERAL FREQ [PERIPHERAL STATE | PERIPHERAL ACTIVITY FACTOR () VDD POWER (mWW1
MEMORIES QSPI 0] 133 MHz ENAELED 100 4.8333
MEMORIES [FEG] R DISABLED T
MEMORIES SOHC 0] 200 MHz DISABLED 1]
MEMORIES DDR 0] 500 MHz DISABLED 0
COMMUNICATIONS| FLEXCAN 0[5 Mbps DISAELED 0
COMMUNICATIONS FLEXCAN 1|8 Mbps DISABLED 1]
COMMUNICATIONS| FLERCAN Z|8Mbps DISABLED 0
COMMUNICATIONS FLEXCAMN 3|8 Mbps DISABLED 1]
COMMUNICATIONS FLEXCAN 4|8 Mbps DISABLED 0
COMMUNICATIONS| FLEXCAN S|EMbps DISAELED 0
COMMUNICATIONS FLEXCAMN 6|8 Mbps DISABLED 1]
COMMUNICATIONS FLERCAN 7|8 Mbps DISABLED 1]
COMMUNICATIONS FLEXCAN 8|8 Mbps DISABLED 0
COMMUNICATIONS FLEXCAN 3|8 Mbps DISABLED 0
COMMUNICATIONS| FLERCAN 0[5 Mbps DISAELED 0
COMMUNICATIONS FLEXCAMN 1|5 Mbps DISABLED 1]
COMMUNICATIONS| FLERCAN 72|8 Mbps DISABLED 1]
COMMUNICATIONS FLEXCAN 15[ 8 Mbps DISABLED 0
COMMUNICATIONS FLEXCAN |8 Mbps DISABLED 1]
COMMUNICATIONS FLERCAN 5[5 Mbps DISAELED 0
COMMUMNICATIONS FLEXCAMN 16|58 Mbps DISABLED 1]
COMMUNICATIONS FLERCAN 17| 8 Mbps DISABLED 1]
COMMUNICATIONS FLEXCAN 16]8 Mbps DISAELED i
COMMUNICATIONS FLEXCAN 13|86 Mbps DISABLED 1]
COMMUNICATIONS FLERCAN 205 Mbps DISAELED 0
COMMUNICATIONS FLEXCAMN 21| 8 Mbps DISABLED 1]
COMMUNICATIONS FLEXCAN 22|56 Mbps DISABLED 0
COMMUNICATIONS FLEXCAN 23|8Mbps DISAELED i
COMMUNICATIONS SPI 0] 25 MHz ENAELED 11576
COMMUNICATIONS| SFI [25MH: DISAELED 0
COMMUNICATIONS SPI 2|25 MHz DISABLED 1]
COMMUNICATIONS SPI 3|25 MHz DISABLED 0
COMMUNICATIONS SPI 4|25 MHz DISAELED 0
COMMUNICATIONS SPI 5|25 MHz DISABLED 1]
COMMUNICATIONS| SPI 6|25 MHz DISABLED 0
COMMUNICATIONS SPI 7|25 MHz DISABLED 1]
COMMUNICATIONS SPI 8|25 MHz DISABLED 0
COMMUNICATIONS SPI 3|25 MHz DISAELED 1
COMMUNICATIONS LIN 0]19.95 Mbps ENAELED 0.9014
COMMUNICATIONS|LIN 7[15.55 Mbps DISABLED [i]
COMMUNICATIONS LIN 2]13.98 Mbps _a |DISABLED 1]
COMMUNICATIONS LIN 3]13.95 Mbps Rim == 0
[COMMUNICATIONS{LIN 4[13.95 Mbps | DISABLED i
COMMUNICATIONS|LIN 515,38 Mbps [ DISABLED i
COMMUNICATIONS LIN 6[19.98 Mbps | 0
COMMUNICATIONS LIN ?|13.53 Mbps |k = 1]
COMMUNICATIONS LIN 5]13.95 Mbps L s, 0
COMMUNICATIONS|LIN 3]15.35 Mbps DISAELED 0
COMMUNICATIONS ETH [J| 125 MHz DISABLED 1]
[7o72s pERIPHERAL POWER fmb] | 6.9589 |
Figure 6. Peripheral Activity Sheet with user-configurable fields highlighted

4.4 Test Descriptions for Core and Peripheral

Included below are summaries of how the cores and peripherals were stressed while taking power
measurements.

4.4.1 Core Tests

4411 SMU

The SMU alternates between running Dhrystone and executing the WFI instruction. The ratio between the 2
represents the activity factor. For example, at 30% activity factor, the SMU runs Dhrystone for 30% of the time
and executes the WFI instruction for the remaining 70%. Note, SMU Power = Dhrystone Time Power + WFI
Time Power.
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441.2 RTU

The RTU alternates between running Dhrystone and executing the WFI instruction. The ratio between the 2
represents the activity factor. For example, at 30% activity factor, the RTU runs Dhrystone for 30% of the time
and executes the WFI instruction for the remaining 70%. Although the SMU is running, it only executes the main
test loop briefly, otherwise it is executing the WFI instruction. Note, RTU Power = Dhrystone Time Power + WFI
Time Power. Since the RTU power is computed as a delta, the SMU power is not a significant factor in the total
RTU power.

4.41.3 LLCE_M33

The LLCE_M33 alternates between running Dhrystone and executing the WFI instruction. The ratio between
the 2 represents the activity factor. For example, at 30% activity factor, the LLCE_M33 runs Dhrystone for 30%
of the time and executes the WFI instruction for the remaining 70%. Note, LLCE_M33 Power = Clock Enabled
Power + Dhrystone Time Power + WFI Time Power.

4.4.1.4 CEVA SPF2

The SPF2 alternates between running matmul operations (directions issued by RTU) and executing the WFI
instruction. The ratio between the 2 represents the activity factor. For example, at 30% activity factor, the SPF2
runs matmul operations for 30% of the time and executes the WFI instruction for the remaining 70%. Note,
CEVA_SPF2 Power = Clock Enabled Power + Matmul Time Power + WFI Time Power.

4.4.2 Peripheral Tests

4.4.21 QSPI

The DMA periodically reads from QSPI memory at a predefined rate. The rate at which the DMA reads from the

QSPI memory corresponds to the activity rate of the QSPI. For example, at 100% QSPI activity factor, the DMA

is performing back-to-back reads at the QSPI’s read limit and at 50% QSPI activity, the DMA is performing back-
to-back reads at half the QSPI’s read limit rate.

44.2.2 SDHC

The DMA periodically issues a read request to the SDHC module, which transfers a block of data back to a
memory buffer. The rate at which the DMA reads from the SD card corresponds to the activity rate of the SD
card. For example, at 100% SDHC activity factor, the DMA is performing back-to-back reads at the SD card’s
limit while adhering to the minimum spacing requirements for the SDHC v2.0 standard.

4.4.2.3 DDR

The DMA periodically reads from DDR memory at a predefined rate. The rate at which the DMA reads from

the DDR memory corresponds to the activity rate of the DDR. For example, at 100% DDR activity factor, the
DMA is performing back-to-back reads at the DDR’s read limit while adhering to the minimum LPDDR4 spacing
requirements for back-to-back reads and at 50% DDR activity, it is being done at half that.

4.4.2.4 FLEXCAN

DMA periodically reads 32-bit data from a predefined memory location and transfers the data to the FlexCAN
instance’s Message Buffer 0 (MBO) to trigger data transmission at a predefined rate. The 8 bytes of data being
transmitted is pre-written into MBO, and the data is written to FlexCAN MB1. At 100% activity factor, FlexCAN is
performing back-to-back transmits.
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44.2.5 SPI

DMA periodically reads 2 bytes of data from a predefined memory location and transfers the data to the SPI
instance’s transmit buffer at a predefined rate. At 100% SPI activity factor, the SPI is performing back-to-back
transmits at the SPI's limit.

4.4.2.6 LINFLEXD

DMA periodically reads 2 bytes of data from a predefined memory location and transfers the data to the LIN
instance’s LINCR2 register at a predefined rate to trigger a transmission of the data written in the LIN instance’s
BDRL and BDRH registers during initialization. At 100% activity factor, the LIN is performing back-to-back
transmits at the LIN’s limit. LINFLEX is operating in LIN mode.

4.4.2.7 ETHERNET

DMA periodically increments the source memory address to read 1-byte numbers from an array in a predefined
memory location, then resets the source address to the start of the array and begins incrementing again. The
DMA transfers this number to the TBPIR register and triggers the NETC to transmit the 64 bytes data stored

by the Buffer Descriptor Entry corresponding to the number the DMA transferred at a predefined rate. At 100%
NETC activity factor, the NETC is performing back-to-back transmits at the NETC’s limit on each of the 4 data
lines. NETC is in RGMII mode.

5 S32Z2/E2 10 Power Estimation

The S32Z2E2_10power_Calculator can be used to estimate dynamic I/O current for the I/O signals. This
estimate can then be added to the static power specifications provided in the device data sheet to estimate total
power on any of the I/O signals.

The tool can be found here:
S32Z2E2_|0_Power_Calculator.xlsx

The ‘Overview’ sheet provides a summary of the different specified or calculated current parameters and
describes the I/O power estimator use case.

The ‘1.8 V (LVDS), 1.8V (QSPI0), and ‘3.3V (GPIO) sheets include all available 1/Os 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
expected output behavior on these I/Os. Enabling an 1/O turns the row blue in the sheet.

One of the modifiable fields is activity. Activity refers to the percentage of time that a signal is “active” or emitting
a pulse. For instance, a normal 1 MHz signal with no interruptions has a 100% activity rate. However, if the
same 1 MHz (1us period) signal has a break of 1us between each period, then it has a 50% activity rate. The
signal is active 50% of the time, during every other period. Dynamic current is determined by the amount of time
an I/O signal is active. Therefore, a signal with <100% activity rate has the same dynamic current as a 100%
active 1/0 signal, with frequency and duty cycle reduced by proportionate amounts.

For example, Figure 7 shows a 1MHz signal with 50% activity rate (1us break between 1us period) and 50%
duty cycle. However, Figure 8 shows that this signal could also be evaluated in the dynamic current formula as
a 500 kHz signal with 100% activity rate (2 us period) and 25% duty cycle and result in the same final dynamic
current calculation. Both signals are active for a total of 0.5 us every 2 us.
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0 0.5 1 1.5 2 25 3 3.5 4 4.5 5
Time (us)
Figure 7. 1 MHz signal with 50% activity rate and 50% duty cycle
1

0 0.5 1 1.5 2 25 3 35 4 4.5 5

Time (us)

Figure 8. 500 kHz signal with 100% activity rate and 25% duty cycle

One of the other user inputs, frequency, refers to the desired frequency of the output I/O signal.

The SRE value enables slew rate control for the user based on the desired frequency of the I/O signal. For
more specific information on frequency ranges of different SRE values, see the MSCR register of the SIUL2_x
module that a specific I/O signal falls under. The SRE value also selects the CefflO entry (nonuser input), which
represents the parasitic capacitance of the /O buffer.

The last modifiable field, Cload_total, is the external capacitive load on the I/O PAD that is specified by the user.
Cpin (IBIS) must be included as part of Cload_total.

The total current consumption and total power consumption of all I0s in a VDDx domain is calculated and
populated at the bottom right of the sheet. However, enabling more than one 1/O pin per PAD highlights the
dynamic current field of both rows red and then excludes both results from the total consumption calculations
until the error is corrected. See Figure 9.

Frequency Cload_total|  Ceffl0 Dynamic

Port Function Maodule Description Direction Pad Type IO Power Segment 10 Voltage [V] | Enabled [MHz] | Activity | SRE | [pF] | [pF] [mA]
- - - - K - - - - - - -

PAD_092 GPIO[92] SIULZ 4 General Purpose 1/092  1/0 18FAST  VDD_IO_QSPI_O 18 136
PAD 092 GTM_081 O GTM GTM Data Port 0 18 136
PAD_093 GPIO[93] SIUL2_4  General Purpose 1/093  1/O 18FAST  WDD_IO_QSPI_O 18 136
PAD 093 QSPI_D CS AD  QuadSPLO QuadSPlOChipSelectAl O LSS E I EE s 26
PAD 093 GTM_092 O GTM GTM Data Port 0 18 136
PAD_034 GPIO[94] SIUL2_4  General Purpose 1/094  1/0 18FAST  WDD_IO_QSPI_O 18 136
PAD_094 (SPI_0_DATA_A_O[QuadSPI_0 QuadsPl 0 Data OUT 0 18] 136 ERROR
PAD 094 GTM_093 O GTM GTM Data Port 0 18] - 136 ERROR
PAD_095 GPIO[95] SIUL2_4  General Purpose 1/095  1/O 18FAST  VDD_IO_QSPI_O 18 136
PAD_035 (SPI_0_DATA_A_O[QuadSPI_0 QuadsPl 0 Data OUT 0 1 EEE 135 25
PAD 095 GTM_094 O GTM GTM Data Port 0 18 136
PAD_096 GPIO[96] SIUL2_4  General Purpose 1/096  1/O 18FAST  VDD_IO_QSPI_O 18 136
PAD_036 (SPI_O_DATA_A_O[QuadSPI_0 QuadsPl 0 Data OUT 0 1 EEE 135 25
PAD_096 GTM_095_0 GTM GTM Data Port 0 18 136
PAD_097 GPIO[97] SIULZ_4  General Purpose 1/097  1/O 18FAST  VDD_IO_QSPI_O 18 136
PAD_097 QSPI_O_DATA_A_O[QuadSPI_0 QuadSPl 0 Data OUT o Le [ EE S 36 26
PAD_097 GTM_096_0 GTH GTM Data Port 0 18 136

Figure 9. Selecting multiple pins from the same PAD results in an error

Also, some of the I/Os can be configured for both 1.8V and 3.3V operations. These are grouped in ‘dual
(QSPI1), ‘dual (ETHOY’, and ‘dual (ETH1)’ sheets. Use the dual voltage sheets in a similar way to the fixed
voltage sheets. However, the dual voltage sheets require the operational voltage to be input at the bottom left of
the sheet in Figure 10. The total power consumption is calculated in the sheet.
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GPIO[118] SIULZ4 General Purpose /O 118 1/0 3318 VDD_I0_QSPI_1 18 T 203 |
QSPI_1_Cs_a1 QuadSPI_L QuadsSPl 1 Chip Select Al O 18 203
GTM_117_0 GTM GTM Data Port 0 18 | 203 |
DSPI_5_PCS3 DSPIS  DSPI Chip Select 0 18 203
DSPI_6_PCS3 DSPI6  DSPI Chip Select 0 18

CAN_7_TX CAN_HUB CAN Transmit Data Q 18

PSIS_1 SDOUT(L] _ PSI5 1 PSIS Serial Data OUT 0 15 20.3
GPIO[115] SIUL24  General Purpose /0 118 1/ 3318 VDD_I0_QSPI_1 18 T 205 |
GTM_118_0 GTM GTM Data Port 0 18 203
DSPI_5_PCSe DSPIS  DSPI Chip Select 0 18 s
DSPI_6_PCS4 DSPI_6 __DSPI Chip Select 0 18 203

| Readme | overview | summary | 1sv(qseio) [JEFQKGHINE dual (ETHO) | dual (ETHY) | 3.3v(GPIO) |

Figure 10. Dual voltage sheets require user input for operational voltage at the bottom left of the sheet

Finally, the ‘Summary’ sheet is a consolidated table of all calculated current and power consumption from each
individual 1/0 group sheet. The total overall dynamic current and power consumption sum across all sheets will
be found here at the bottom of the table.

5.1 Use Case - GPIO Toggle

Suppose a simple usage case, where GPIO pin 108 must be toggled at 100 MHz with a 50% activity rate, 50%
duty cycle, 3.3V source, and a total capacitive load of 15.5 pF as in Figure 11.

0 0.5 1 15 2 25 3 3.5 4 45 5

Figure 5. 1000MHz signal with 50% activity rate (time in ns)

Figure 11. 100MHz signal with 50% activity rate and 50% duty cycle

First, navigate to the “dual (QSPI1)” sheet and select 3.3 at the bottom left of the sheet in “VDD_IO_QSPI_1" as
in Figure 12.
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BlFo 1z criope SIUL2_&  General Purpose /0118 1/0 3318 VDD_10_GSPI_1 15 T w3 |
Bre0 12 aseiicsa QuadsPI_1 Quadsel 1ChipSelectAl O 18
Bleo 15 ov7o oM GTM Data Port o 15
B0 s oseis_pess DSPIS  DSPI Chip Select o 18
Blra0 12 Dseis_pess DSPIS  DSPI Chip Select o 15
B3 FaD_118 CAN_7_TX CAN_HUB CAN Transmit Data Q 18
Blrao 113 Psis 1 SDOUTIY) SISl PSIS Serial Data OUT 0 15
Bra0_119  ceioe] SIU28  General Purpose /O 119 1/0 EETD VOD_10_GsP1_1 18
Bleao 10 ovuso oM GTM Data Port o 15
[ra0 119 Dseispess DSPIS  DSPI Chip Select o 15
Blra0 119 Dseis ress DSPLS ___ DSPI Chip Select 0 15

itoge [V]
asel_1 18 -

1/0 Suppiy

74 [voo_i0

Readme Overview Summary 0) dual {QSPIT) dual (ETHO) dual (ETH1)

Figure 12. Select the operational voltage for the dual voltage sheet

Then, select “y” in the enabled column of the GPIO [108] row under PAD 108 and enter 100 in the frequency
and 50 in the activity column as in Figure 13.

GPIO[L08] SIULZ4  General Purpose /0108 1/0 3318 VDD_I0_QsPI_1 13 vy w0 s 203 | 18 |
QsPI_1_Cs_A0 QuadsSPI_1 QuadsPl 1 Chip Select A0 O 18 203
$D_0_D[1]_0 USDHC D Data OUT o 18
CAN_7_TX CAN_HUB CAN Transmit Data o 18
DSPI_6_SOUT DSPI6  DSPI Serial Data QUT o 18 203
12C_2_SDA_O LPI2C 2 12CSerial Data o 18 203
Reserved
GTM_107_0 GTM GTM Data Port 0 18 203
Figure 13. Enable the GPIO signal in PAD 108

Select the SRE according to the MSCR register of the SIUL2_x module this PAD falls under. See Figure 14. In
this case, refer to the MSCR register of SIUL2_4 in the reference manual. For this example, the default option
(0) is selected. The CefflO column populates itself once the SRE is selected.

GPIO[108] SIUL24  General Purpose /O 108 1/0 3318 VDD_10_QSPI_1 3z v o0 sm o0 288 1 |
QsPl_1_CS_AQ QuadsPi_1 QuadsPl 1Chip Select AD O 33 489
5D_0_D[1]_0 USDHC D Data OUT o 33
CAN_7_TX CAN_HUB CAN Transmit Data o 33
DSPI_E_SOUT DSPI_&  DSPI Serial Data OUT 0 33 29
12¢ 2 508 0 LPI2C 2 12€ Serial Data o 33 489
Reserved
GTM_107_0 GTM GTM Data Port o 33 489
Figure 14. Select the appropriate SRE option

Finally, input 15.5 in the Cload_total column, and the calculated dynamic current will be found in its respective
column at the end of the row as in Figure 15.

GPIO[108] SIUL2_4  General Purpose 1/0 108 1/O 3318 wDD_IO_QSPI_1 3.3 106

QsPI_1_CS_AD QuadsPI_1 QuadsPl1Chip SelectAl O 3.3 48.9

sSD_0_D[1]_0 uSDHC SD Data OUT o 33

CAN_7_TX CAM_HUB CAN Transmit Data [} 33

DSPI_6_SOUT DSPI6 DSPI Serial Data OUT o 33 489

12 2 SDA O LPI2C_2 12C Serial Data o} 3.3 489

Reserved

GTM_107_0 GTM GTM Data Port [} 3.3 48.9
Figure 15. Input Cload_total value in the correct column

AN15074 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
Application note Rev. 1.0 — 19 June 2026 Document feedback
11/16



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN15074

NXP Semiconductors

AN15074

S32Z2/E2 Power Estimation Guide

6 Additional Considerations

6.1 Power Impact from Clock Gating Peripheral Modules

For clock gating, supported peripherals are clock gated using the GPRx_PCTL register. For supported
peripherals, all instances are turned on/off and the power delta is recorded. Table 1 and Figure 16 show the
power consumed when all instances of a peripheral have their clock enabled using the GPRx_PCTL register
compared to clock disabled.

Note: The power measurements recorded here does not include the dynamic current of the peripheral running
and, in all cases, the peripheral is disabled as applicable.

Table 1. Peripheral Clock Gating Results

Module Instances Clock Gate Power (mW)
ADC 2 0.89
CE_CAN 24 4.67
CE_EDMA 1 1.71
CE_PIT 6 0.35
CTU 1 0.28
DDR 1 31.01
DMA_CRC 4 0.41
DMA_MUX 4 0.36
EDMA 5 5.55
ETH 1 42.32
FLEXRAY 2 1.51
GTM 1 11.9
I3C 3 0.36
LIN 12 2.01
MSC 2 0.52
NANO 1 1.49
PIT 4 0.3
PSI5 2 0.62
PSI5S 2 0.3
QSPI 2 0.31
RXLUT 1 0.13
SDHC 1 1.71
SINC 1 0.18
SIPI 2 1.23
SIuL2 4 0.41
SPI 10 1.5
SRX 2 1.28
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Peripheral Clock Gating vs. Power
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Figure 16. Clock Gating Peripherals Result

7 References

[11 $S32Z2 Reference Manual
[2] S32E2 Reference Manual
[3] S3272 Data Sheet
[4] S32E2 Data Sheet

8 Revision history

Table 2. Revision history

Document ID

Release date

Description

AN15074 v.1.0

19 June 2026

Initial release

AN15074

All information provided in this document is subject to legal disclaimers.

© 2026 NXP B.V. All rights reserved.

Application note

Rev. 1.0 — 19 June 2026

Document feedback
13/16


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN15074

NXP Semiconductors

AN15074

Legal information

S32Z2/E2 Power Estimation Guide

Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

AN15074

All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.

© 2026 NXP B.V. All rights reserved.

Application note

Rev. 1.0 — 19 June 2026

Document feedback
14/16


mailto:PSIRT@nxp.com
https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN15074

NXP Semiconductors

AN15074

S32Z2/E2 Power Estimation Guide

Tables

Tab. 1. Peripheral Clock Gating Results .................... 12 Tab. 2. Revision history .........cccooioiiiiiiii e 13

Figures

Fig. 1. Summary sheet of total core and peripheral Fig. 8. 500 kHz signal with 100% activity rate and
POWET ..eiiieeiiiiiieeeeeteeeeaeeetereeeeesnraeeeeesnsaeaeeeannes 3 25% duty CYClE ..ooooeeeiiieieeiee e 9

Fig. 2. Core Activity Sheet with user-configurable Fig. 9. Selecting multiple pins from the same PAD
fields highlighted ..........ccoooiiiiiii 3 results in an error .........ccccccveeeeicieie e 9

Fig. 3. CORE STATE 0ptions ......ccccvevveeiiiiriiieeciieenne 4 Fig. 10. Dual voltage sheets require user input for

Fig. 4. Partition 1 is clock-gated, core LLCE_M33_ operational voltage at the bottom left of the
0 is clock-gated, and core CEVA_SPF2 is ShEEt .o 10
clock-enabled and in reset. .........cccccovviiiiienns 4 Fig. 11.  100MHz signal with 50% activity rate and

Fig. 5. Partition 1 is in lockstep, so RTU_0_2 and 50% duty CYCle ...oovvveviiiiiiieiiee e 10
RTU_0_3 are disabled, and RTU_0_0 and Fig. 12.  Select the operational voltage for the dual
RTU_0_1 are enabled. Partition 2 is in voltage sheet ........cccoiviiiiciiie e 11
lockstep, so RTU_1_2 and RTU_1_3 are Fig. 13. Enable the GPIO signal in PAD 108 ................ 11
disabled, and RTU_1_0 and RTU_1_1 are Fig. 14.  Select the appropriate SRE option .................. 11
enabled. ... 5 Fig. 15.  Input Cload_total value in the correct

Fig. 6. Peripheral Activity Sheet with user- COIUMN e 11
configurable fields highlighted ........................... 6 Fig. 16.  Clock Gating Peripherals Result ..................... 13

Fig. 7. 1 MHz signal with 50% activity rate and
50% duty CYCle ...coovveeiiiiiiiiee e 9

AN15074 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.

Application note

Rev. 1.0 — 19 June 2026

Document feedback
15/16


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN15074

NXP Semiconductors

AN15074

S32Z2/E2 Power Estimation Guide

Contents
1 Introduction ... 2
2 Common terms used ........ccccoceeecmrriccieeennennnas 2
3 TOOIS e 2
4 S32Z2/E2 Power Estimator Tool ..................... 2
41 Summary Sheet ... 2
4.2 Core Activity Sheet ... 3
4.3 Peripheral Activity Sheet .............ccccoiiiiirinin 5
4.4 Test Descriptions for Core and Peripheral ......... 6
441 Core TestS ..o 6
44110 SMU s 6
4412  RTU oo 7
4413 LLCE_MS33 ... 7
4414 CEVA SPF2 .. 7
442 Peripheral Tests ......cccccceiieiiiiiiiiieeeeee 7
4421 QSPl e 7
4422 SDHC ..ot 7
4423  DDR .o 7
4424  FLEXCAN ..ottt 7
4425  SPl e 8
4426  LINFLEXD ...ooiiiiiiiiiie e 8
4427 ETHERNET ..ccoooiiii e 8
5 S3272/E2 10 Power Estimation ....................... 8
51 Use Case - GPIO Toggle .....ccccoiiieiieeiiciieieenne 10
6 Additional Considerations ..........c.ccccevceeeeens 12
6.1 Power Impact from Clock Gating Peripheral
MOAUIES ... 12
7 References ... 13
8 Revision history ..........cooiiiiiiiomiiiciieeeecces 13
Legal information ..........cccoooiiiiiiiiiiieee. 14

Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.

© 2026 NXP B.V. All rights reserved.

For more information, please visit: https://www.nxp.com Document feedback

Date of release: 19 June 2026
Document identifier: AN15074


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN15074

	1  Introduction
	2  Common terms used
	3  Tools
	4  S32Z2/E2 Power Estimator Tool
	4.1  Summary Sheet
	4.2  Core Activity Sheet
	4.3  Peripheral Activity Sheet
	4.4  Test Descriptions for Core and Peripheral
	4.4.1  Core Tests
	4.4.1.1  SMU
	4.4.1.2  RTU
	4.4.1.3  LLCE_M33
	4.4.1.4  CEVA SPF2

	4.4.2  Peripheral Tests
	4.4.2.1  QSPI
	4.4.2.2  SDHC
	4.4.2.3  DDR
	4.4.2.4  FLEXCAN
	4.4.2.5  SPI
	4.4.2.6  LINFLEXD
	4.4.2.7  ETHERNET



	5  S32Z2/E2 IO Power Estimation
	5.1  Use Case - GPIO Toggle

	6  Additional Considerations
	6.1  Power Impact from Clock Gating Peripheral Modules

	7  References
	8  Revision history
	Legal information
	Tables
	Figures
	Contents

