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600/1200 MHz, Arm® Cortex®-A55 Dual/Single MPCore, 400/800 MHz, Dual Arm® Cortex®-R52 on-chip FPU and NEON™,
2.0 MB of on-chip SRAM, LPDDR4-1600 with 16-bit, Ethernet MAC, EtherCAT, USB 2.0 high-speed, PCI Express Gen3,
SD card host interface, NAND Flash controller, CAN/CANFD, various communications interfaces such as an xSPI| and A~

interface, encoder interfaces, and security functions

Features

m On-chip 64-bit Arm Cortex-A55 processor

e Dual/Single MPCore cores
e Maximum operating frequency:
— Core: 600/1200 MHz
— DSU: 500/1000 MHz
® 64-bit Arm Cortex-A55 Dual/Single MPCore cores (revision 12p0)
o Address space: 32 Gbytes
e L1 cache:
— I-cache: 32 Kbytes (with parity)
— D-cache: 32 Kbytes (with ECC)
e [ .2 cache: 128 Kbytes (with ECC)
e 13 cache: 256 Kbytes (with ECC)
o NEON/FPU supported
o Cryptographic extension supported (Security product only)
e Arm V8.2-A architecture

m On-chip 32-bit Arm Cortex-R52 processor

e High-speed realtime control with operating frequency of 400/800
MHz

® On-chip Dual 32-bit Arm Cortex-R52 (revision r1p4)

e Tightly coupled memory (TCM) with ECC
— CPUO, CPU1: 512 KB/64 KB

o Instruction cache/data cache with ECC
— CPUO, CPUI: 16 KB per cache

o High-speed interrupt

o NEON/FPU supported

e Harvard architecture with 8-stage pipeline

e Supports the memory protection unit (MPU)

o Arm CoreSight architecture, includes support for debugging
through JTAG and SWD interfaces.

® No DCLS (Dual Core Lock Step) support

m Low power consumption
e Standby mode and module stop function

m On-chip SRAM

® 2.0 MB of the on-chip SRAM with ECC
e 200 MHz

m LPDDR4 SDRAM Memory Interface
o Data transfer: 1.6 Gbps
e Bus width: 16-bit
e Rank: 1
e Size: up to 16 Gb

m Data transfer
o DMAC: 16 channels x 3 units

m Event link controller
e Module operations can be started by event signals rather than by
interrupt handlers.
e Linked operation of modules is available even while the CPU is in
the standby state.

m Reset and power supply voltage control
e Ten reset sources including a pin reset

m Clock functions

e External clock/oscillator input frequency: 25 MHz

e CPU clock frequency: 600/1200 MHz (Cortex-A55), 400/800 MHz
(Cortex-R52)

e System clock frequency: 400 MHz (A-Bus), 200 MHz (R-Bus)

e Low-speed on-chip oscillator (LOCO): 240 kHz

m Safety functions

e Register write protection, input clock oscillation stop detection and
CRC
e Master Memory Protection Unit (MPU)

m Security functions (optional)

® Boot mode with security through encryption
e JTAG authentication

o Cryptologic accelerator

o TRNG

o Cortex-A55 Crypto Extension

o TrustZone

m Encoder interfaces

® 8 or 4 channels

e EnDat 2.2, BiSS-C, A-format, HIPERFACE DSL, EnDat 3, and
BiSS-Line-compliant interfaces

e Frequency-divided output from an encoder

m Various communications interfaces

e Ethernet

— EtherCAT slave Controller: 3 ports

— Ethernet switch: 3 ports

— Ethernet MAC: 1 port x 3 units

— HSR/PRP switch: 2 ports

USB 2.0 high-speed host/functions: 1 channel
CAN/CANFD (compliant with ISO11898-1): 2 channels
SCI with 16-byte transmission and reception FIFOs: 6 channels + 8
channels (for encoder)

12C bus interface: 3 channel for transfer at up to 400 kbps
SPI: 4 channels

xSPI: 2 channels

PCI Express Gen2: 1 lane x 1 ports

o SD card host interface: 2 channels

e NAND Flash controller

m External host interface

e Serial host interface
o Parallel host interface

m External address space

e Buses for high-speed data transfer at up to 100 MHz
e Support for up to 4 CS areas
® 8-, 16- or 32-bit bus space is selectable per area

m Up to 48 extended-function timers

® 16-bit x 8 + 32-bit MTU3 (9 channels), 32-bit GPT (31 channels)
® 16-bit CMT (6 channels), 32-bit CMTW (2 channels)

m AZ interface
e Up to 15 AX modulators are connectable externally.

m Trigonometric function unit

® 2 units
e Simultaneous calculation of sine and cosine
e Simultaneous calculation of arctangent and hypot k

m 12-bit A/D converter

® 12 bits x 3 unit (4 channels for unit 0, 1, 8 channels for unit 2)

m Temperature sensor for measuring temperature within the
chip

m General-purpose 1/O ports
o Input pull-up/pull-down
o The locations of input/output functions for peripheral modules are
selectable from among multiple pins.

m Operating temperature range
o Tj=-40to +125°C
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RZ/T2N Datasheet

1. Overview

1. Overview

1.1 Outline of Specifications

The MPU is a high-performance ASSP that has Arm® Cortex®-A55 dual MPCore and dual Arm® Cortex®-R52 processor
with Floating-Point Unit (FPU) and NEON™. It incorporates integrated peripheral functions necessary for system

configuration.

Table 1.1 CPU

Feature

Functional description

Arm® Cortex®-A55

e One processor which consists of a dual/single MPCore cores
e Operating frequency
— Core: 600 MHz/1200 MHz
— DSU: 500 MHz/1000 MHz
e 64-bit CPU Cortex-A55 designed by Arm (core revision r2p0)
e Address space: 32 GB
e L1 cache
— l-cache: 32 KB (with parity) each core
— D-cache: 32 KB (with ECC) each core
e L2 cache: 128 KB (with ECC)
e L3 cache: 256 KB (with ECC)
e Arm V8.2-A architecture
e NEON/FPU supported
e Cryptographic extension supported (security product only)

Arm® Cortex®-R52

e Two processors which consist of single core
e Operating frequency
— Each CPUO and CPU1: 400 MHz/800 MHz
e 32-bit CPU Cortex-R52 designed by Arm (core revision r1p4)
e Address space: 4 GB
e Instruction cache
— Each CPUO and CPU1: 16 KB (with ECC)
e Data cache
— Each CPUO and CPU1: 16 KB (with ECC)
e Tightly coupled memory (TCM)
— Each CPUO and CPU1
ATCM: 512 KB (with ECC) 0 wait (400 MHz) / 1 wait (800 MHz)
BTCM: 64 KB (with ECC) 0 wait
CTCM: 0 KB
e Instruction set: ARMv8-R architecture, so support includes Thumb® and Thumb-2
e 2-stage memory protection unit (MPU)
e NEON/FPU supported

Table 1.2 Memory

Feature

Functional description

System SRAM with ECC

e Capacity: 2.0 MB (512 KB x 4 units) (with ECC)

e Operating frequency: 200 MHz

e SEC-DED (single error correction/double error detection)
Error injection supported

One-time programmable memory

e Overwrite protection
e Redundancy support
e Available information
— Unique ID
— Authentication settings
— Trimming data
— Boot mode setting
— Userarea

LPDDR4 SDRAM memory interface

Data transfer: 1.6 Gbps
Bus width: 16 bits

Rank: 1

Size: up to 16 Gb

Inline ECC

No support of LPDDR4X

Support on-the-fly decryption/encryption™!

Note 1. This function is supported for security product only.

RO1DS0449EJ0110 Rev.1.10
May 29, 2026

RENESAS Page 2 of 193
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1. Overview

Table 1.3 System

Feature

Functional description

Operating modes

The operating mode can be selected from the following seven boot modes:

xSPI0 boot mode (CS0 x 1 boot Serial Flash)
xSPI0 boot mode (CS0 x 8 boot Serial Flash)
eMMC boot mode

SD boot mode

xSPI1 boot mode (CS0 x 1 boot Serial Flash)
SCI boot mode

USB boot mode

Clock generation circuit

The input clock can be selected from an external clock or external resonator.
Detection of input clock oscillation stopping
The following clocks are generated:
— Cortex-A55 clock: 600 or 1200 MHz (selectable each core)
— Cortex-R52 clock: 400 or 800 MHz (selectable each unit)
— A-Bus clock: 400 MHz
— R-Bus clock: 200 MHz
— High-speed peripheral module clock A (PCLKAH): 400 MHz
— Middle-speed peripheral module clock A (PCLKAM): 200 MHz
— Low-speed peripheral module clock A (PCLKAL): 100 MHz
— High-speed peripheral module clock R (PCLKH): 200 MHz
— Middle-speed peripheral module clock R (PCLKM): 100 MHz
— Low-speed peripheral module clock R (PCLKL): 50 MHz
— ADC clock in the 12-bit A/D converter: 25 MHz
— External bus clock 100 MHz (max.)
— Low-speed on-chip oscillator: 240 kHz (fixed)

Reset

RES# pin reset, software reset, error reset, Cortex-A55 cluster software reset, Cortex-A55 core0
software reset, Cortex-A55 core1 software reset, Cortex-R52 CPUO software reset, Cortex-R52
CPU1 software reset

Low-power consumption function

Standby mode (Cortex-A55, Cortex-R52)
Module stop function

Interrupt controller (ICU)

Connect an interrupt to the GIC600 for Cortex-A55

Connect an interrupt to the GIC (Generic Interrupt Controller) for Cortex-R52 CPUO and
CPU1

Connect an activating trigger to the DMAC and ELC

Peripheral function interrupts: 589 sources

External interrupts: 16 sources (IRQO to IRQ15 pins)

Software interrupts: 16 sources

System error interrupts: 1 source

32 levels specifiable for the order of priority in the GIC

Bus state controller (BSC)

The external address space is divided into four areas (CS0, CS2, CS3, and CS5) for
management.

The following features are configurable for each area independently:

Bus size (8, 16, or 32 bits): Available sizes depend on the area. Number of access wait
cycles (different wait cycles can be specified for read and write access cycles in some
areas). ldle wait cycle insertion (between same area access cycles or different area access
cycles). Specifying the memory to be connected to each area enables direct connection to
SRAM, SRAM with byte selection, and burst ROM (clocked synchronous or asynchronous).
The address/data multiplexed 1/0 (MPX) interface is also available.

Outputs a chip select signal (CS0# to CS5#) according to the target area (CS assert or
negate timing can be selected by software).

Table 1.4 Direct memory access

Feature

Functional description

Direct memory access controller
(DMAC)

3 units (16 channels each unit)
Transfer modes: Single transfer mode and block transfer mode
Transfer size
— Unit 0: 1/2/4/8/16/32/64 bytes
— Unit 1, 2: 1/2/4/8/16/32 bytes
Activation sources: Software trigger, external DMA requests (DREQ), external interrupts,
and interrupt requests from peripheral functions

RO1DS0449EJ0110 Rev.1.10
May 29, 2026
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RZ/T2N Datasheet 1. Overview
Table 1.5 1/0 Ports
Feature Functional description

General-purpose I/O ports

e 537-pin FBGA
— 1/0 pins: 200
— Input pins: 1
— Pull-up/pull-down resistors: 201
e 489-pin FBGA
— 1/O pins: 160
— Input pins: 1
— Pull-up/pull-down resistors: 161
e The locations of input/output functions are selectable from among multiple pins.

Table 1.6 Event link

Feature

Functional description

Event link controller (ELC)

e Up to 413 event signals can be interlinked with the operation of modules.
e In particular, the operation of timer modules can be started by input event signals.
e Event-linked operation of signals of ports 09 and port 14 is to be possible.

Table 1.7 Timers (1 of 2)

Feature

Functional description

Multi-function timer pulse unit 3 (MTU3)

9 channels (16 bits x 8 channels, 32 bits x 1 channel)
Maximum of 28 pulse-input/output and 3 pulse-input possible
Select from among 10, 11, 12, or 14 counter-input clock signals for each channel (with
maximum operating frequency of 250 MHz)
Input capture function
39 output compare/input capture registers
Counter clear operation (synchronous clearing by compare match/input capture)
Simultaneous writing to multiple timer counters (TCNT)
Simultaneous register input/output by synchronous counter operation
Buffered operation
Support for cascade-connected operation
Automatic transfer of register data
Pulse output mode
Toggle/PWM/complementary PWM/reset-synchronized PWM
e Complementary PWM output mode

— Outputs non-overlapping waveforms for controlling 3-phase inverters

— Automatic specification of dead times

— PWM duty cycle: Selectable as any value from 0% to 100%

— Delay can be applied to requests for A/D conversion.

— Non-generation of interrupt requests at peak or trough values of counters can be

selected.

— Double buffer configuration

e Reset synchronous PWM mode
Six phases of positive and negative PWM waveforms can be output with desired duty
cycles.

e Phase-counting mode: 16-bit mode (channels 1 and 2), 32-bit mode (channels 1 and 2 in
cascade connection)
Counter functionality for dead-time compensation
Generation of triggers for A/D converter conversion
A/D converter start triggers can be skipped
Digital noise filter function for signals on the input capture and external counter clock pins
Event linking by the ELC

RO1DS0449EJ0110 Rev.1.10
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Table 1.7 Timers (2 of 2)

Feature

Functional description

General PWM timer (GPT)

e 32 bits x 31 channels (5 channels x 4 units + 7 channels x 1 unit + 4 channels x 1 unit)

e Counting up or down (saw-wave), counting up and down (triangle-wave) selectable for all
channels

e Select from among four counter-input clock signals for each channel (with maximum
operating frequency of 500 MHz for LLPP)

e 2 input/output pins per channel

e 2 output compare/input capture registers per channel

e For the 2 output compare/input capture registers of each channel, 4 registers are provided
as buffer registers and are capable of operating as comparison registers when buffering is
not in use.

e In output compare operation, buffer switching can be at peaks or troughs, enabling the
generation of laterally asymmetrically PWM waveforms.

e Registers for setting up frame intervals on each channel (with capability for generating
interrupts on overflow or underflow)

e Synchronizable operation of the several counters

e Modes of synchronized operation (synchronized, or displaced by desired times for phase
shifting)

e Generation of dead times in PWM operation

e Through combination of 3 counters, generation of automatic 3-phase PWM waveforms
incorporating dead times

e Starting, clearing, stopping, switching, up/down counters, and input capture in response to
external or internal triggers

e Starting, clearing, stopping, switching, up/down counters, and input capture in response to
input level comparison

e Internal trigger sources: software and compare-match
e Generation of triggers for A/D converter conversion
e Digital noise filter function for signals on the input capture and external trigger pins
e Event linking by the ELC
e Function of output duty 0% and 100% is selectable from troughs or crests/troughs.
e Period count function
e The buffer transfer operation by counter clearing and compare match
e External pulse width measuring function
Compare match timer (CMT) e (16 bits x 2 channels) x 3 units
e Select from among four counter-input clock signals for each channel
Compare match timer W (CMTW) e (32 bits x 1 channel) x 2 units
e Compare-match, input-capture input, and output-comparison output are available.
e Select from among four counter-input clock signals for each channel
e Interrupt requests can be output in response to compare-match, input-capture, and output-

comparison events.

Watchdog timer (WDT)

14 bits x 4 channels
e Select from among six counter-input clock signals for each channel

Port output enable 3 (POE3)

e Control of the high-impedance state of the MTU3 waveform output pins

e 5 pins for input from signal sources: POEO#, POE4#, POE8#, POE10#, POE11#

e Initiation on detection of short-circuited outputs (detection of simultaneous PWM output to
the active level)

e [nitiation by input clock oscillation-stoppage detection, PLL oscillation anomaly detection,
two types of DSMIF error detection, or software

e Additional programming of output control target pins is enabled

Port output enable for GPT (POEG)

Controlling the output disable for GPT waveform output

Initiation by input level detection of GTETRG pins

Initiation by output disable request from GPT

Initiation by detection of oscillation stop, two types of DSMIF error detection, or by software

Real time clock (RTC)

A 100-year calendar from 2000 to 2099
BCD code display

Clock source is division of main oscillator.
Automatic adjustment function for leap years

RO1DS0449EJ0110 Rev.1.10
May 29, 2026
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1. Overview

Table 1.8 Communication interfaces (1 of 3)

Feature Functional description
Ethernet MAC (GMAC) e 1 port x 3 units

e |EEE802.3

e |EEE1588-2008

e |EEE802.3-az-2010 for EEE

e Support for 10/100/1000 Mbps data transfer

e Full duplex and half duplex are supported

e Programmable frame length to support both standard and jumbo frames up to 16 KB

e 32 MAC address registers for the address filter block

e Variety of flexible addresses filtering modes are supported

e Advanced IEEE 1588-2002 & 2008 Ethernet frame time-stamping supported

o MII/RMII/RGMII interface is supported by RMII/RGMII converter

e TSN features (IEEE802.1Qbv, IEEE802.1Qbu/802.3br)

e Multiple queues support up to 8 RX and 8 TX queues

e DMA channels: 8 RX and 8 TX channels

e VLAN Filtering, L3 and L4 Filtering

Ethernet switch (ETHSW) e 3-port PHY interfaces

e |EEE802.3

e Support for 10/100/1000 Mbps data transfer

e Full and half duplex (1000 Mbps supports full-duplex only)

e Hardware switching, lookup, and filtering

e QoS with frame prioritization

e Priority control based on VLAN Priority (IEEE802.1q), which enables priority reassignment

e Classification and priority assignment based on IPv4 DiffServ Code Point Field, IPv6 Class
of Service

e Queue with eight priority levels

e Multi-casting and broadcasting

e VLAN frame

e |EEE 1588-2008 compatible

e Programmable addition, removal and manipulation of ingress and egress VLAN tags,
supporting single and double-tagged VLAN frames on each port

e Cut-through and hub features

e Device level ring (DLR)

e Programmable egress rate limit per port

e Ingress Configurable broadcast/multi-cast storm protection per port

e |EEE802.1X source address authentication supported

e |EEE802.1X guest VLAN supported

e PRP functionality (IEC 62439-3 edition 2.0- 2012)

e Configurable Time Multiplexed (TDMA) output queue scheduler supporting real-time
network infrastructures using time slots for bandwidth reservation enabling deterministic
delays

e Frame preemption

e Cyclic queuing and forwarding

e Forwarding rule for the TSN-IA profile

e A MAC source address filtering

e Pattern match 12 channels

e Independent two timer modules are available for time-stamping and time for TDMA.

e Remote monitoring through SNMP

e Power-link capable hub

e Ingress filtering and frame header manipulation (active stream identification, flow metering)

with Enhanced Frame Parser

4 additional PTP timer pulse generators

e MII/RMII/RGMII interface is supported by RMII/RGMII converter
e |EEE1588 UDP/IPv4 1-step end-to-end transparent clock

EtherCAT slave controller (ESC)"!

e One channel (3 ports)

e EtherCAT Slave Controller IP core (made by Beckhoff Automation GmbH) implemented

e Mll interface is supported. RMII/RGMII interface is supported by RGMII converter in
Ethernet Subsystem.

Layer3 Ethernet switch module (ESWM)

e The Layer 3 Ethernet Switch Module (ESWM) consists of an Ethernet switch with higher
level routing capability and multi-protocol interface support. It allows autonomous frame
routing within same and between different network interfaces protocols (for now only
Ethernet) for optimized gateway applications.

HSR/PRP switch (HPSW)

2-port PHY interfaces

High-availability Seamless Redundancy/Parallel Redundancy Protocol (HSR/PRP)
Transparent clock

Ordinary clock

RO1DS0449EJ0110 Rev.1.10
May 29, 2026
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Table 1.8 Communication interfaces (2 of 3)

Feature Functional description
USB 2.0 HS host/function module e One port
e Compliance with the USB 2.0 specification
e OTG support
e Transfer rate
High speed (480 Mbps), full speed (12 Mbps), low speed (1.5 Mbps, host only)
e Communications buffer
— Incorporates 1 KB of RAM for host mode
— Incorporates 8 KB of RAM for function mode
e DMAC (2 channels) incorporated
Serial communication interface (SCI) e 6 channels + 8 channels (for encoder)
e Six communication modes
— Asynchronous interfaces
— 8-bit clock synchronous interface
— Simple I2C (master-only)
— Simple SPI
— Smart card interface
— Manchester mode
(For channel for encoder, Simple 12C, Simple SPI, and Smart card interface mode are
not supported.)
e Clock source is select from among four internal clock signals
e Bit rate specifiable with the on-chip baud rate generator
e Full-duplex and half-duplex communication
e Data length: 7 to 9 bits (Asynchronous mode)
e Bit rate modulation
e Double speed mode (Asynchronous, Clock Synchronous, Simple SPI mode, Manchester
mode)
e RS-485 driver control function (Asynchronous mode)
e Loopback function to enable self-diagnosis (Asynchronous, Clock synchronous mode)
I2C bus interface (IIC) e Three channels
e Communication formats: I2C bus format or SMBus format
e Master or slave mode selectable
e Supports the multi-master
e Maximum transfer rate: 400 kbps (Standard mode and Fast mode)
CAN-FD module (CANFD) e Two channels
e Comply with CAN-FD I1SO 11898-1 (2015)
e Communication speed
— Classical CAN mode: 1 Mbps
— CAN FD mode:
Nominal bit rate: max. 1 Mbps
Data bit rate: max. 8 Mbps
e Total 192 message buffers (in case frame size is 76 bytes)
— Individual buffers: 64 for TX
— Shared buffers: 128 for TX and RX including FIFO
e Selectable ID type with 11-bit Standard and 18-bit Extended
e Selectable Frame type: Data Frame and Remote Frame

Up to 256 receive rules

Serial peripheral interface (SPI)

Four channels
SPI transfer facility
Using the MOSI (master out slave in), MISO (master in slave out), SSL (slave select), and
RSPCK (SPI clock) signals enables serial transfer through SPI operation (four lines) or
clock-synchronous operation (three lines) capable of handling serial transfer as a master or
slave
Data formats

— Switching between MSB first and LSB first

— Transfer bit length selectable from 4 to 32 bits

— 32 bits x 4-stage FIFO transmit and receive buffers

— Up to four frames can be transmitted or received in a single transfer operation (with

each frame having up to 32 bits)

RSPCK can be stopped automatically with the reception buffer full for master reception

RO1DS0449EJ0110 Rev.1.10
May 29, 2026
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Table 1.8 Communication interfaces (3 of 3)

Feature Functional description

Two channels

Comply with JESD251

Multiple slave up to 2 slaves

Protocol mode: 1/4/8pin with SDR/DDR

1S-18-18S, 4S-4D-4D, 8D-8D-8D

Support OctaFlash, OctaRAM, HyperFlash and HyperRAM
e Protocol mode: 2/4pin with SDR compatible with QSPI
1S-28-28S, 2S-2S-2S

1S-4S-4S, 4S-4S-4S

1S-1S-4S

Configurable address length

Configurable initial access latency cycle

Support XiP mode

Support up to 256 MB address space

Prefetch function for burst-read with low latency
Outstanding buffer for burst-write with high throughput
Manual command configurable up to 4 commands

Output clock/input strobe port timing shift

Automatic command after released reset: up to 4 commands
Support on-the-fly decryption (decryption read only)™2

Expanded serial peripheral interface
(xSPI)

SD/MMC Host Interface (SDHI) 2 channels (up to 8-bits for channel 0 and 4-bits for channel 1)

SD memory/IO card interface (1-bit/4-bit SD bus)

SD, SDHC, and SDXC SD memory card access supported

Default, high-speed, UHS-I/SDR12, SDR25, SDR50, SDR104, and DDR50 transfer modes
supported

Error check function: CRC7 (for command/response), CRC16 (for data)

Card detect function

Write protect supported

MMC interface (1-/4-/8-bit MMC bus)

eMMC device access supported

Backward-compatible, high-speed (SDR/DDR), and HS200 transfer modes supported
High-priority interrupt (HPI) supported

PCI Express Gen2 (PCIE) PCI Express Gen1 (2.5 [GT/s]) / Gen2 (5.0 [GT/s])

Root Complex / Endpoint Applications, Type 0/1 Configuration Register
Lane/Port: 1 lanes x 1 port

Support Polarity inversion

Maximum data payload of 256 bytes, Maximum read request size 512 bytes
Number of outstanding 1-8

Dynamic control of speed/width up/down configuration

Power Management (not support ASPM L1-Substate)

Error handling/logging (AER Support)

Replay FIFO with ECC

Number of Support Functions 2

NAND Flash controller (NANDC) NAND interface with 8-bit bus width
Compatible with ONFI 1.x and 2.x standards
Only support Asynchronous mode (SDR)
DMAC support

Support pages size from 256 B to 16 KB

Number of chip select: 4

Note 1. EtherCAT is a registered trademark of Beckhoff Automation GmbH, Germany.
Note 2. This function is supported for security product only.
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Table 1.9 Analog

Feature

Functional description

12-bit A/D converter (ADC12)

e 12 bits x 3 units (unit 0, 1: 4 channels, unit 2: 8 channels)
e 12-bit resolution
e Conversion time
0.84 us per channel
e Operating mode
Scan mode (single scan mode, continuous scan mode, or 3 group scan mode)
Group priority control
e Sample-and-hold function
Common sample-and-hold circuit included
In addition, channel-dedicated sample-and-hold function (3 channels: in all units) included
e Sampling variable
Sampling time can be set up for each channel
e Double trigger mode (A/D conversion data duplicated)
e Three ways to start A/D conversion
Software trigger, timer (MTU3, ELC) trigger, external trigger
e Event linking by the ELC

Temperature sensor unit (TSU)

e One channel
e Relative precision: £1°C (typ)

Table 1.10 Hardware accelerato

r for industrial interfaces

Feature

Functional description

AY interface (DSMIF)

3 channels x 5 units

Selectable 2 inputs (U/V) or 3 inputs (U/V/W)

Up to 6 AX modulators are externally connectable

Sinc filter can be selected as first, second or third order
Direct error connection to POE3 and POEG
Enhancement of current error detection

Core clock: 200 MHz

Trigonometric function unit (TFU)

Two units

Calculation of sine, cosine, arctangent, hypot_k ( \/xz +v2/k)
Simultaneous calculation of sine and cosine
Simultaneous calculation of arctangent and hypot_k

Encoder interfaces

EnDat 2.2 (8 units)

EnDat 3.0 (4 units)
BiSS-C (8 units)
BiSS-Line (4 units)
A-format (8 units)
HIPERFACE DSL (8 units)
ENCOUT (1 unit)

Table 1.11 Safety (1 of 2)

Feature

Functional description

Memory protection unit (MPU)

e Cortex-R52 MPU
Two stages MPUs (EL2 and EL1)
24 regions each MPU

e Master MPU
Memory protection for masters including Cortex-A55 and Cortex-R52 (DMAC, USB,
Ethernet MAC, Ethernet TSN switch, CoreSight, SHOSTIF, PHOSTIF, SDHI, PCIE,
NANDC)

Register write protection function

Protects important registers from being overwritten for in case a program runs out of control.

CRC calculator (CRC)

e Two channels
e CRC code generation for arbitrary amounts of data in 8-, 16-, or 32-bit units
e Select any of five generating polynomials:
— X324 X26 + X23 4+ X22 + X164 X124 X1 4+ X100+ X84+ X7+ X5 + X4+ X2+ X + 1
(32-Ethernet)
— X324 X28 + X27 4+ X26 + X25 + X23 4+ X22 + X20 4+ X19 + X18 + X14 4+ X13 + x11 4+ X10 +
X9 + X8 + X8 + 1 (CRC-32C)
— X6+ X5+ X2+ 1 (CRC-16)
— X164+ X124+ X5+ 1 (CRC-CCITT)
— X84+ X2+ X+1(CRC-8)

RO1DS0449EJ0110 Rev.1.10
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Table 1.11 Safety (2 of 2)

Feature

Functional description

Clock monitor circuit (CLMA)

e Monitors the abnormal output clock frequency from the input clock (main clock oscillator),
PLL circuit, or low-speed on-chip oscillator.
e Input clock oscillation stop detection: Available

Data operation circuit (DOC)

The function to compare, add, or subtract 16-bit data

Isolated peripherals

e Safety dedicated peripherals are available:
— GPT:4ch
— SCl:1c¢ch
— lIC:1ch
— SPl:1ch
— CRC: 1 unit
— RTC: 1 unit
— GPIO: Sharable with normal GPIO
— On-chip system SRAM with ECC
e They are mapped independently from normal peripherals so that access protection can be
done by EL2 MPU.

Table 1.12 Security

Feature

Functional description

Security™!

Secure boot
JTAG authentication™
SCI/USB boot authentication™
Cryptographic accelerators
— Symmetric Cipher: AES 128/192/256 bits with CBC/ECB/CTR/GCM/XTS
— Asymmetric Cipher: ECC 256 bits, RSA 1024/2048/3072 bits, RSAES-OAEP
— Hash: SHA-1, SHA-2
— Message authentication: HMAC, CMAC, GMAC
— Signature algorithms: ECDSA with NIST P-256, RSASSA-PSS, RSASSA-PKCS1
e TRNG
e Cortex-A55 Crypto Extension
e TrustZone

Note 1. For details, contact our sales representative.
Note 2. Authentication by plaintext is available in non-security support product.

Table 1.13 Debug

Feature

Functional description

Debugging interface

e CoreSight architecture designed by Arm
e Debugging function by the JTAG/SWD interface, and trace function by ETF and system bus
by ETR

Table 1.14 External host interface (1 of 2)

Feature

Functional description

Serial host interface (SHOSTIF)

e Serial communication is possible in slave mode.
Supported interface

— Motorola Serial Peripheral Interface (4-wire SPI)

— Enhanced SPI Modes with Dual, Quad, or Octal SPI
Serial clock polarity switching
Serial clock phase switching
Single Data Transfer
Data size is up to 32 bits x 64 burst

Parallel host interface (PHOSTIF)

Synchronous/Asynchronous SRAM interface mode
Synchronous burst SRAM type transfer mode
Bus width: 8, 16 and 32 bits
Synchronous relations
— HCKIO synchronous
Write buffer
Read buffer
e Multiplexing of addresses and data (Synchronous burst SRAM type only)
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Table 1.14 External host interface (2 of 2)

Feature Functional description

Mailbox and semaphore (MBXSEM) e Eight semaphores for external host CPU and Cortex-A55/Cortex-R52

e Four 32-bit mailboxes for both external host CPU to Cortex-A55/Cortex-R52 and Cortex-
A55/Cortex-R52 to external host CPU

e Interrupts can be generated and cleared from both external host CPU and Cortex-A55/

Cortex-R52
e Semaphores and Mailboxes with exclusive access among Cortex-A55, Cortex-R52 CPUO
and CPU1.
Table 1.15 Others
Feature Functional description
Power supply voltage 1.1 V: Core (Digital and Analog (PLL, TSU, OTP, USB, PCIE, ADC))
1.1V: DDR

1.8 V: PLL, OSC, USB, ADC, TSU, OTP, PCIE, DDR, RGMII
3.3 V: GPIO, USB, OSC, RMII/MII, other peripherals
1.8 V/3.3 V selectable: xSPI, SDHI

Operating temperature Tj=-40to +125°C

Packages 537 pins FBGA 21 x 21 mm, 0.8-mm pitch
489 pins FBGA 16 x 16 mm, 0.65-mm pitch

RO1DS0449EJ0110 Rev.1.10 RENESAS Page 11 of 193
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1.2 Function Comparison
Table 1.16 Function comparison (1 of 2)
Module/Function 537-pin FBGA 489-pin FBGA
CPU ARM Cortex-A55 Dual/Single
ARM Cortex-R52 Dual
Memory System SRAM 2.0 MB
External bus External bus width 32 bits 16 bits

Interrupt External interrupt SEl, IRQO to IRQ15
DMA DMA controller (DMAC) 3 units (16 channels each unit)
Timer Multi-function timer pulse unit 3 (MTU3) 1 unit (9 channels)

General PWM timer (GPT)

6 units (31 channels)

Compare match timer (CMT)

3 units (6 channels)

Compare match timer W (CMTW) 2 channels

Watchdog timer 4 channels

Port output enable 3 (POE3) 1 unit

Port output enable for GPT (POEG) 3 units

Real time clock (RTC) 1 unit
Communication Ethernet MAC (GMAC) 3 units

function -
Ethernet switch (ETHSW)

1 unit (3 external ports)

EtherCAT slave controller (ESC)

1 unit (3 external ports)

Layer3 Ethernet switch module (ESWM)

HSR/PRP switch (HPSW)

1 unit (2 external ports)

USB 2.0 HS host/function module (USB)

(
(
1 unit (2 external ports)
(
(

1 unit (1 port)

Serial communication interface (SCI)

6 channels + 8 channels

12C bus interface (IIC) 3 channels
CANFD module (CANFD) 2 channels
Serial peripheral interface (SPI) 4 channels
Expanded serial peripheral interface 2 channels
(xSPI)

SD/eMMC Host interface (SDHI) 2 channels

PCI Express Gen2 (PCIE)

1 unit (1 lane x 1 port)

NAND Flash controller (NANDC)

1 unit

12-bit A/D converter (ADC12)

3 units (4 channels for unit 0 and unit 1, 8 channels for unit 2)

Temperature sensor unit (TSU)

1 unit

AY interface (DSMIF)

5 units (15 channels) 5 units (13 channels)

Trigonometric function unit (TFU) 2 units
Encoder I/F EnDat 2.2 (ENDAT22) 8 units
EnDat 3.0 (ENDAT3) 4 units
BiSS-C (BISS) 8 units
BiSS-Line (BISSL) 4 units
A-format (AFMT) 8 units
Hiperface DSL (HDSL) 8 units
ENCOUT 1 unit
CRC calculator (CRC) 2 channels
RO1DS0449EJ0110 Rev.1.10 RENESAS Page 12 of 193
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Table 1.16 Function comparison (2 of 2)

Module/Function 537-pin FBGA 489-pin FBGA
Clock monitor circuit (CLMA) 7 units

Data operation circuit (DOC) 1 unit

Security"! Optional

One-time programmable memory (OTP) Available

Serial host interface (SHOSTIF) 1 unit

Parallel host interface (PHOSTIF) 1 unit

Mailbox and semaphore (MBXSEM) Available

Event link controller (ELC) Available

LPDDR4 SDRAM Subsystem (DDRSS) 16 bits

Note 1. For details, contact our sales representative.
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1.3 Product Lineup

Table 1.17 shows a product lineup.

Table 1.17 Product lineup
Part Number Package Cortex-A55 | EtherCAT HSR/PRP switch | CAN Security”
R9A07G076M48GBG 537-pin FBGA Dual cores Available Available CAN-FD Available
R9A07G076M47GBG 537-pin FBGA Dual cores Available Not available CAN-FD Available
R9A07G076M45GBG 537-pin FBGA Dual cores Not available Not available Classical CAN Available
R9A07G076M43GBG 537-pin FBGA Dual cores Available Available CAN-FD Not available
R9A07G076M37GBG 537-pin FBGA Single core Available Not available CAN-FD Available
R9A07G076M35GBG 537-pin FBGA Single core Not available Not available Classical CAN Available
R9A07G076M30GBG 537-pin FBGA Single core Not available Not available Classical CAN Not available
R9A07G076M48GBA 489-pin FBGA Dual cores Available Available CAN-FD Available
R9A07G076M47GBA 489-pin FBGA Dual cores Available Not available CAN-FD Available
R9A07G076M45GBA 489-pin FBGA Dual cores Not available Not available Classical CAN Available
R9A07G076M43GBA 489-pin FBGA Dual cores Available Available CAN-FD Not available
R9A07G076M37GBA 489-pin FBGA Single core Available Not available CAN-FD Available
R9A07G076M35GBA 489-pin FBGA Single core Not available Not available Classical CAN Available
R9A07G076M30GBA 489-pin FBGA Single core Not available Not available Classical CAN Not available

Note 1. Except for TrustZone. TrustZone is available for all part number.
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1.4

Figure 1.1 shows a block diagram.
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Figure 1.1 Block diagram
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Abbreviations denoted in Figure 1.1 are listed in the following table.
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1.5 Pin Functions

Table 1.18 lists the pin functions.

Table 1.18 Pin functions (1 of 9)
Classification Pin name 110 Description
Power supply VDD Input 1.1 V power supply pin
VSS Input Ground pin. Connect to the system power supply (0 V).
VCC1833_0 to VCC1833_6 Input Power supply pins for each 1/0 domains. (1.8 V or 3.3
V)
VCC1833_0: ETHO and ETH1 domain
VCC1833_1: ETH2 domain
VCC1833_2: ETH3 and ETH4 domain
VCC1833_3: xSPI0 domain
VCC1833_4: xSPI1 domain
VCC1833_5: SDHIO domain
VCC1833_6: SDHI1 domain
VCC33 Input 3.3 V power supply pins for 1/0
VCC18_PLLO to VCC18_PLL4 Input 1.8 V power supply pins for PLL
AVCC18_TSU Input 1.8 V power supply pin for Thermal sensor
VCC18_OTP Input 1.8 V power supply pin for OTP
Adaptive body bias VDD18ABG Input ABBG power supply pin
generator (ABBG) - -
NCPOUT 1/0 Analog in-output pin
Clock XTAL Output Connected to a crystal resonator. When external clock
signal is used, EXTAL pin should be driven low. XTAL
EXTAL Input pin should never be driven or loaded by anything other
than crystal oscillator. The voltage level of EXTAL must
not exceed VDD (1.16V).
EXTCLKIN Input Inputs the external clock. When a crystal resonator is
connected, it should be driven low.
CKIO Output Outputs the external bus clock for external devices.
ETHO_REFCLK Output Outputs 25 MHz clock for EtherPHY 0
ETH1_REFCLK Output Outputs 25 MHz clock for EtherPHY 1
ETH2_REFCLK Output Outputs 25 MHz clock for EtherPHY 2
ETH3_REFCLK Output Outputs 25 MHz clock for EtherPHY 3
ETH4_REFCLK Output Outputs 25 MHz clock for EtherPHY 4
RMII0_REFCLK Output Outputs 50 MHz clock for RMIIO0
RMII1_REFCLK Output Outputs 50 MHz clock for RMII1
RMII2_REFCLK Output Outputs 50 MHz clock for RMII2
RMII3_REFCLK Output Outputs 50 MHz clock for RMII3
RMII4_REFCLK Output Outputs 50 MHz clock for RMI14
R0O1DS0449EJ0110 Rev.1.10 RENESAS Page 17 of 193
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Table 1.18 Pin functions (2 of 9)
Classification Pin name /0 Description
Operating mode control MDX Input This signal should be driven low.

MDO to MD2 Input Input the operating mode select signal. The signal level
on these pins must not be changed during operation
mode transition on release from the reset state.

MDVO to MDV5 Input Input the operating voltage select signal. The signal
level on these pins must not be changed during
operation mode transition on release from the reset
state.

MDWO, MDW1 Input Input the ATCM wait cycle select signal. The signal
level on this pin must not be changed during operation
mode transition on release from the reset state.

MDD Input Input the enabling JTAG authentication by hash signal.
The signal level on this pin must not be changed during
operation mode transition on release from the reset
state.

MDB Input Pin for setting the 2nd boot CPU. This signal level on
this pin must not be changed during operation mode
transition on release from the reset state.

System control RES# Input Inputs the reset signal. This MPU enters the reset state
when this signal goes low.

BSCANP Input Inputs the boundary scan enable signal. Boundary
scan is enabled when this pin goes high. When
boundary scan is not used, this pin should be driven
low.

RSTOUT# Output Outputs the reset signal externally

Debugging interface TRST# Input Test reset pin for the on-chip emulator

TMS I/0 Test mode select pin for the on-chip emulator
Functions as the SWDIO pin in serial wire debug
(SWD) mode

TDI Input Test data input pin for the on-chip emulator

TDO Output Test data output pin for the on-chip emulator

TCK Input Test clock pin for the on-chip emulator
Functions as the SWCLK pin in serial wire debug
(SWD) mode
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Table 1.18 Pin functions (3 of 9)
Classification Pin name 110 Description
Bus state controller (BSC) A25 to AO Output Output the address
D31 to DO I/0 Input and output the data
CSO0#, CS2#, CS3#, CS5# Output Output the chip select signal for the external memory
or device.
RD# Output Outputs the strobe signal which indicates a read is in
progress.
RD/WR# Output Outputs the strobe signal which indicates a read or
write access
BS# Output Outputs the status signal which indicates the start of
the bus cycle
AH# Output Outputs the address hold signal for the device that
uses the multiplexed 1/O interface
WAIT# Input Inputs the external wait control signal which inserts a
wait cycle into the bus cycle
WEO# Output Outputs the write strobe signal to D7 to DO
WE1# Output Outputs the write strobe signal to D15 to D8
WE2# Output Outputs the write strobe signal to D23 to D16
WE3# Output Outputs the write strobe signal to D31 to D24
Direct memory access DREQ Input Inputs the DMA transfer request signal from the
controller (DMAC) external device
DACK Output Outputs the acknowledge signal which indicates
acceptance of the DMA transfer request from the
external device
TEND Output Outputs the DMA transfer end signal
Interrupt IRQ00_0 to IRQ25_0 Input Input the system error interrupt signal and the external
interrupt request signal
Multi-function timer pulse MTIOCOA, MTIOCOB, MTIOCOC, 1/O TGRAO to TGRDO input capture input, output compare
unit 3 (MTU3) MTIOCOD output, and PWM output pins
MTIOC1A, MTIOC1B I/0 TGRA1 and TGRB1 input capture input, output
compare output, and PWM output pins
MTIOC2A, MTIOC2B I/0 TGRA2 and TGRB2 input capture input, output
compare output, and PWM output pins
MTIOC3A, MTIOC3B, MTIOC3C, 110 TGRA3 to TGRD3 input capture input, output compare
MTIOC3D output, and PWM output pins
MTIOC4A, MTIOC4B, MTIOCA4C, I/0 TGRA4 to TGRD4 input capture input, output compare
MTIOC4D output, and PWM output pins
MTIC5U, MTIC5V, MTIC5W Input TGRUS5, TGRV5, and TGRWS5 input capture input and
dead time compensation input pins
MTIOC6A, MTIOC6B, MTIOC6C, I/0 TGRAG6 to TGRD6 input capture input/output compare
MTIOC6D output/PWM output pins
MTIOC7A, MTIOC7B, MTIOC7C, I/O TGRAY7 to TGRD? input capture input/output compare
MTIOC7D output/PWM output pins
MTIOC8A, MTIOC8B, MTIOCS8C, I/0 TGRAS8 to TGRDS8 input capture input/output compare
MTIOC8D output/PWM output pins
MTCLKA, MTCLKB, MTCLKC, Input External clock input pins for MTU3
MTCLKD
Port output enable 3 (POE3) | POEO#, POE4#, POE8#, POE10#, Input Input the request signal to place the MTUS in the high-
POE11# impedance state
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Table 1.18 Pin functions (4 of 9)
Classification Pin name /0 Description
General PWM timer (GPT)/ | GTETRGA, GTETRGB, GTETRGC, | Input External trigger input and output-disable request input
Port output enable for GPT | GTETRGD pins
POEG
( ) GTETRGSA, GTETRGSB Input External trigger input and output-disable request input
pins (SAFETY)
GTIOCO_OA to GTIOCO_4A, 110 Input capture input/output compare output/PWM output
GTIOCO0_0B to GTIOCO_4B, pins
GTIOC1_0A to GTIOC1_4A,
GTIOC1_0B to GTIOC1_4B,
GTIOC2_0A to GTIOC2_4A,
GTIOC2_0B to GTIOC2_4B,
GTIOC3_0A to GTIOC3_4A,
GTIOC3_0B to GTIOC3_4B,
GTIOC4_0A to GTIOC4_6A,
GTIOC4_0B to GTIOC4_6B,
GTIOC5_0A to GTIOC5_3A,
GTIOC5_0B to GTIOC5_3B
GTADSMO_0 to GTADSMO_1, Output Output pins for monitoring A/D conversion start
GTADSM1_0 to GTADSM1_1, requests
GTADSM2_0 to GTADSM2_1,
GTADSM3_0 to GTADSM3_1,
GTADSM4_0 to GTADSM4_1,
Compare match timer W CMTWO_TICO, CMTWO_TICH1, Input CMTW input capture input pins
(CMTW) CMTW1_TICO, CMTW1_TIC1
CMTWO_TOCO0, CMTWO0_TOCH1, Output CMTW output compare output pins
CMTW1_TOCO, CMTW1_TOCH1
Real time clock (RTC) RTCAT1HZ Output RTC 1 Hz output pin
Serial communication SCKO to SCK5 I/0 Clock 1/0 pins (clock synchronous mode/simple SPI
interface (SCI) mode/smart card mode)
RXDO to RXD5 Input Input the receive data (asynchronous mode/clock
synchronous mode/smart card mode)
TXDO to TXD5 Output Output the transmit data (asynchronous mode/clock
synchronous mode/smart card mode)
CTSO0# to CTS5# Input Input the start of transmission (asynchronous mode/
clock synchronous mode) active-low
RTS0# to RTS5# Output Output the reception (asynchronous mode/clock
synchronous mode) active-low
SCLO to SCL5 I/O Input/output the 12C clocks (simple 12C mode)
SDAO to SDA5 I/O Input/output the 12C data (simple 12C mode)
MISOO0 to MISO5 I/0 Input/output the data for slave transmission (simple SPI
mode)
MOSIO to MOSI5 I/0 Input/output the data for master transmission (simple
SPI mode)
SSO# to SS5# Input Chip-select input pins (simple SPI mode) active-low
DEO to DE5 Output Driver enable output pins (asynchronous mode)
Serial communication SCKEO to SCKE7 Output Clock 1/0 pins (clock synchronous mode)
interface for Encoder (SCIE) .
RXDEO to RXDE7 Input Input the receive data (asynchronous mode/clock
synchronous mode)
TXDEO to TXDE7 Output Output the transmit data (asynchronous mode/clock
synchronous mode)
DEEO to DEE7 Output Driver enable output pins (asynchronous mode)
SCl and SCIE common SCIEXTCLK Input SCI external operation clock input pin
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Table 1.18 Pin functions (5 of 9)

Classification Pin name 110 Description
I2C bus interface (IIC) IIC_SCLO to IIC_SCL2 /0 Clock 1/O pins
1IC_SDAO to IIC_SDA2 lfe} Data I/O pins
Ethernet ETHO_TXCLK to ETH4_TXCLK 110 TX clock input pins (MIl mode)
TX clock output pins (RGMII mode)
ETHO_TXDO to ETH4_TXDO Output TX data 0 pins (RGMII, RMII, and MIl modes)
ETHO_TXD1 to ETH4_TXD1 Output TX data 1 pins (RGMII, RMII, and MIl modes)
ETHO_TXD2 to ETH4_TXD2 Output TX data 2 pins (RGMII and MIl modes)
ETHO_TXD3 to ETH4_TXD3 Output TX data 3 pins (RGMII and MIl modes)
ETHO_TXEN to ETH4_TXEN Output TX data enable pins (RMIl and MIl modes)
TX data enable/TX data error (TX_CTL) pins (RGMII
mode)
ETHO_TXER to ETH4_TXER Output TX data error pins (MIl mode)
ETHO_RXCLK to ETH4_RXCLK Input RX clock pins (RGMII, RMII, and MIl modes)
ETHO_RXDO0 to ETH4_RXDO Input RX data 0 pins (RGMII, RMIl, and MIl modes)
ETHO_RXD1 to ETH4_RXD1 Input RX data 1 pins (RGMII, RMII, and MIl modes)
ETHO_RXD2 to ETH4_RXD2 Input RX data 2 pins (RGMII and MII modes)
ETHO_RXD3 to ETH4_RXD3 Input RX data 3 pins (RGMII and MIl modes)
ETHO_RXDV to ETH4_RXDV Input RX data valid pins (MIl mode)
Carrier sense/RX data valid (CRS_DV) pins (RMII
mode)
RX data valid/RX error (RX_CTL) pins (RGMIl mode)
ETHO_RXER to ETH4_RXER Input RX data error pins (RMIl and MII modes)
ETHO_CRS to ETH4_CRS Input Carrier sense pins (MIl mode)
ETHO_COL to ETH4_COL Input Collision detection pins (MIl mode)
Ethernet MAC (GMAC) GMACO_PTPTRGO to Input PTP timer trigger external input 0
GMAC2_PTPTRGO
GMACO_PTPTRG1 to Input PTP timer trigger external input 1
GMAC2_PTPTRG1
GMACO0_MDC to GMAC2_MDC Output Management data clock output pin
GMACO0_MDIO to GMAC2_MDIO I/0 Management data I/O pin
Ethernet switch (ETHSW) ETHSW_LPIO Output Port 0 MAC status indicates that it is currently receiving
low-power-idle sequences from the PHY
ETHSW_LPI1 Output Port 1 MAC status indicates that it is currently receiving
low-power-idle sequences from the PHY
ETHSW_LPI2 Output Port 2 MAC status indicates that it is currently receiving
low-power-idle sequences from the PHY
ETHSW_PTPOUTO to Output Ethernet switch timer pulse output pins
ETHSW_PTPOUT3
ETHSW_TDMAOUTO to Output Ethernet switch TDMA timer output pins
ETHSW_TDMAOUT3
ETHSW_PHYLINKO to Input Ethernet switch PHY link status input pins
ETHSW_PHYLINK2
ETHSW_MDC Output Management data clock output pin
ETHSW_MDIO 110 Management data 1/O pin
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Table 1.18 Pin functions (6 of 9)

Classification Pin name 110 Description
EtherCAT slave controller ESC_LEDRUN Output Outputs the EtherCAT RUN LED signal
(ESC) ESC_IRQ Output Outputs the EtherCAT IRQ signal
ESC_LEDSTER Output Outputs the EtherCAT Dual-color state LED signal
ESC_LEDERR Output Outputs the EtherCAT error LED signal
ESC_LINKACTO to ESC_LINKACT2 | Output Output the EtherCAT link/activity LED signal
ESC_SYNCO0, ESC_SYNCH1 Output Output the EtherCAT SYNC signal
ESC_LATCHO, ESC_LATCH!1 Input Input the EtherCAT LATCH signal
ESC_RESETOUT# Output Output the EtherCAT reset signal
ESC_I2CCLK Output Outputs the EtherCAT EEPROM I2C clock signal
ESC_I2CDATA 110 Inputs and outputs the EtherCAT EEPROM I2C data
signal
ESC_PHYLINKO to ESC_PHYLINK2 | Input Inputs the EtherCAT PHY link status signal.
ESC_MDC Output Management data clock output pin
ESC_MDIO 110 Management data 1/O pin
Layer3 Ethernet switch ESWM_MPINTO, ESWM_MPINT1 Output Magic Packet interrupt output
module (ESWM) ESWM_PHYLINKO, Input TSN switch PHY link status input
ESWM_PHYLINK1
ESWM_MDC Output Management data clock output pin
ESWM_MDIO 110 Management data 1/O pin
ESWM_TASGATEOQI[8:0], Output TAS gate status debug output
ESWM_TASGATE1[8:0]
HSR/PRP switch (HPSW) HPSW_PHYLINKO Input HSR/PRP switch PHY link status input port 0
HPSW_PHYLINK1 Input HSR/PRP switch PHY link status input port 1
USB 2.0 host/function VCC33_USB Input Power supply input pin for USB
module VCC18_USB Input Power supply input pin for USB
VSS_USB Input Ground input pins for USB
AVCC18_USB Input Analog power supply input pin for USB
USB_RREF Input Reference current input pin for USB. Connect this pin
to the VSS_USB pin with 1.8 kQ (+1%).
USB_DP I/0 USB bus D+ data I/O pin
USB_DM 110 USB bus D- data /O pin
USB_VBUSEN Output Outputs the VBUS power enable signal for USB
USB_OVRCUR Input Inputs the overcurrent signal for USB
USB_VBUSIN Input QSB cable connection/disconnection detection input
pin
USB_EXICEN Output OTG power supply IC control pin
USB_OTGID Input OTG ID pin
CANFD module (CANFD) CANRXO0, CANRX1 Input Receive data input pins
CANTXO0, CANTX1 Output Transmit data output pins
CANRXDPO, CANRXDP1 Output Receive data phase output pins
CANTXDPO, CANTXDP1 Output Transmit data phase output pins
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RZ/T2N Datasheet

1. Overview

Table 1.18 Pin functions (7 of 9)
Classification Pin name 110 Description
Serial peripheral interface SPI_RSPCKO to SPI_RSPCK3 1/0 Clock 1/O pins
SPI
(SP1) SPI_MOSIO to SPI_MOSI3 I/0 Master transmit data I/O pins
SPI_MISOO0 to SPI_MISO3 110 Slave transmit data I/O pins
SPI_SSLO00 to SPI_SSL30 I/0 Slave select signal 1/0 pins
SPI_SSLO01 to SPI_SSL31, Output Slave select signal output pins
SPI_SSL02 to SPI_SSL32,
SPI_SSLO03 to SPI_SSL33
Expanded serial peripheral XSPI0_CKP, XSPI1_CKP, Output Clock output pins
interface (xSPI) XSPI0O_CKN
XSPI0_CS0#, XSPI0_CS1#, Output Chip select output pins
XSPI1_CS0#, XSPI1_CS1#
XSPI0_DS, XSPI1_DS I/0 Read data strobe/write data mask input/output pin
XSPI0_IO0 to XSPIO_107, I/0 DataO to Data7 input/output pins
XSPI1_100 to XSPI1_IO7
XSPIO_RESETO# Output Master reset status output pins
AY interface (DSMIF) MCLKOO to MCLK40, I/0 Clock 1/0 pins
MCLKO1 to MCLK41,
MCLKO2 to MCLK42
MDATO00 to MDAT40, Input Data input pins
MDATO01 to MDAT41,
MDATO02 to MDAT42
12-bit A/D converter ANO0O0O to AN003, AN100 to AN103, Input Analog input pins for the A/D converter
(ADC12) AN200 to AN207
ADTRGO# to ADTRG2# Input External trigger input pins for the start of A/D
conversion
Analog power supply VCC18_ADCO to VCC18_ADC2 Input Analog power supply input pin for the 12-bit A/D
converter. Connect this pin to the 1.8 V power supply if
the 12-bit A/D converter is not to be used.
VREFHO to VREFH2 Input Reference voltage input pin for the 12-bit A/D
converter. Connect this pin to the 1.8 V power supply if
the 12-bit A/D converter is not to be used.
Serial host interface HSPI_CK Input Clock input pin
(SHOSTIF) - : :
HSPI_CS# Input Chip select input pin
HSPI_IOO0 to HSPI_IO7 I/10 Data0 to Data7 input/output pins
HSPI_INT# Output Interrupt output pin
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Table 1.18 Pin functions (8 of 9)

Classification Pin name 110 Description
Parallel host interface HCKIO Input Bus clock input pin
(PHOSTIF) HAOQ to HA21 Input Address input pins
HDO to HD31 I/O Data I/O pins
HCSO0# Input Chip select input pin supporting burst transfer
HCS1# Input Chip select input pin supporting BSC ADMUX mode
HRD# Input Strobe input pin indicating a read access
HWAIT# Output Output pin indicating that the bus cycle is in wait state
HWRSTB# Input Strobe input pin indicating a write access
HWRO# Input Write strobe/byte enable input pin to HD7 to HDO
HWR1# Input Write strobe/byte enable input pin to HD15 to HD8
HWR2# Input Write strobe/byte enable input pin to HD23 to HD16
HWR3# Input Write strobe/byte enable input pin to HD31 to HD24
HERROUT# Output Outputs the bus access error interrupt signal
HBS# Input Bus cycle input pin
Mailbox and Semaphore MBX_HINT# Output Mailbox (Cortex-A55/Cortex-R52 to Host CPU)
(MBXSEM) interrupt output pin
Encoder I/F common ENCIFCKO to ENCIFCK7 Output Encoder I/F clock output pins
ENCIFOEO to ENCIFOE7 Output Encoder I/F data output enable pins
ENCIFDOO to ENCIFDO7 Output Encoder I/F data output pins
ENCIFDIO to ENCIFDI7 Input Encoder I/F data input pins
EnDat 2.2 (ENDAT) DUEIO to DUEI7 Output EnDat 2.2 Data transfer
TST_OUTO to TSTOUT7 Output EnDat 2.2 Data input after internal synchronization
SI0# to SI7# Output EnDat 2.2 Start pulse
Hiperface DSL (HDSL) HDSLO_LINK to HDSL7_LINK Output HDSL LINK
HDSLO_SMPL to HDSL7_SMPL Output HDSL Test signal line sampler
HDSLO_CLK1 to HDSL7_CLK1 Input HDSL SPI clock safe 1
HDSLO_SEL1 to HDSL7_SEL1 Input HDSL SPI selection safe 1
HDSLO_MISO1 to HDSL7_MISO1 Output HDSL SPI data output safe 1
HDSLO_MOSI1 to HDSL7_MOSI1 Input HDSL SPI data input safe 1
HDSLO_CLK2 to HDSL7_CLK2 Input HDSL SPI clock safe 2
HDSLO_SEL2 to HDSL7_SEL2 Input HDSL SPI selection safe 2
HDSLO_MISO2 to HDSL7_MISO2 Output HDSL SPI data output safe 2
HDSLO_MOSI2 to HDSL7_MOSI2 Input HDSL SPI data input safe 2
ENCOUT POUTA Output ENCOUT A-phase output pin
POUTB Output ENCOUT B-phase output pin
POUTZ Output ENCOUT Z-phase output pin
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1. Overview

Table 1.18 Pin functions (9 of 9)
Classification Pin name 110 Description
SD/eMMC Host Interface SDO_CLK, SD1_CLK Output SD/MMC clock output
(SDHI) SDO_CMD, SD1_CMD I/0 SD/MMC command output, response input
SDO_DATAO to SDO_DATA?, lfe} SD/MMC Data
SD1_DATAQ to SD1_DATA3
SD0_CD, SD1_CD Input SD card detection
SDO_WP, SD1_WP Input SD write protection
SDO_RST# Output MMC reset
SDO_PWEN, SD1_PWEN Output SD power enable
SDO_IOVS, SD1_IOVS Output SD voltage select
PCI Express Gen2 (PCIE) PCIE_VCC18A, Input 1.8 V power supply pins for PCIE
PCIE_VCC18A_CMN
PCIE_VDDA_TX, PCIE_VDDA_RX Input 1.1V power supply pins for PCIE
PCIE_REFCLKP, PCIE_REFCLKN Input Reference clock input
PCIE_RXDP, PCIE_RXDN Input Serial data input
PCIE_TXDP, PCIE_TXDN Output Serial data output
PCIE_RSTOUTB Output PCIE Reset output for Root Complex
NAND Flash controller NAND_CE[3:0]# Output Chip enable, active low
(NAND) NAND_IO[7:0] 110 Data
NAND_CLE Output Command latch enable
NAND_ALE Output Address latch enable
NAND_RE# Output Read enable, active low
NAND_WE# Output Write enable, active low
NAND_WP# Output Write protect/reset
NAND_RY_BY[3:0]# Input Ready/Busy (RnB), Ready=High, Busy=Low
LPDDR4 SDRAM DDR_VDDQ Input 1.1V power supply pin for DDRPHY
Subsystem (DDRSS) DDR_RESET# Output | DDRSS DRAM reset
DDR_CKA_T, DDR_CKA_C 110 DDRSS DRAM ch A clock
DDR_CKEA[1:0] Ie} DDRSS DRAM ch A clock enable
DDR_CSA[1:0] 110 DDRSS DRAM ch A chip select
DDR_CAA[5:0] I/0 DDRSS DRAM ch A command/address
DDR_DQA[15:0] 110 DDRSS DRAM ch A data
DDR_DMIA[1:0] 110 DDRSS DRAM ch A data mask inversion
DDR_DQSA_T[1:0] 110 DDRSS DRAM ch A data strobe (positive)
DDR_DQSA_CJ[1:0] I/0 DDRSS DRAM ch A data strobe (negative)
DDR_CALIBRATION Input Impedance Calibration
Connect this pin to the DDR_VDDQ with 240 Q (+1%).
DDR_RETENTION Input Retention input
Since retention mode is not supported in this LSI, the
pin should be connected to DDR_VDDQ (No need to
insert a pull-up resister).
1/O ports P00 _0to P25 0 I/0 General-purpose input/output pins
R0O1DS0449EJ0110 Rev.1.10 RENESAS Page 25 of 193

May 29, 2026



RZ/T2N Datasheet

1.

Overview

1.6

FBGA 537 Pin Assignment

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
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Figure 1.2 Pin arrangement (537-pin FBGA) (top view)
Table 1.19 List of pins and pin functions (537-pin FBGA) (1 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
A1 — VSS — — — — — — — —
A2 VCC1833_1 | IRQ23_5 P23 5 |— GTIOC4_2B DE3/ETH2_TXEN/ MCLK30/ | — — HDSL7_MOSI1
ESC_LEDERR/ MCLK42
SPI_SSL02
A3 VCC1833_1 |IRQ23_0 P23 0 |— GTIOC3_3A/ RXD3/SCL3/MISO3 / MDATO01 — — HDSL7_LINK
GTIOC4_0A ETH2_TXCLK/
SPI_RSPCKO
Ad — VSS — — — — — — — —
A5 VCC1833_0 |IRQ22_2 P22 2 |— GTIOCO_3A/ ETH1_RXD2 — — — HDSL6_MISO1
GTIOC4_5B/
GTIOC5_0B
A6 VCC1833_0 |IRQ21_6 P21.6 |— — ETH1_TXEN — — — HDSL6_LINK
A7 — VSS — — — — — — — —
A8 VCC1833_0 |IRQ21_4 P21_4 |— — ETH1_TXD2 — — — HDSL5_MISO2
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (2 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
A9 VCC1833_0 | MDO/IRQ20_4 |P20_4 |— — GMACO0_MDC / — — — —
GMAC1_MDC/
GMAC2_MDC/
ETHSW_MDC /
ESC_MDC/
ESWM_MDC /
CANTX1
A10 VCC1833_0 IRQ20_1 P20_1 |[— —_ ETHO_RXD2/ — — — HDSL4_MISO2
CANRXDPO
AN — VSS — — — — — — — —
A12 VCC1833_0 IRQ19_5 P19 5 [— — ETHO_TXEN — — — HDSL4_MISO1
A13 — VSS — — — — — — — —
A14 VCC1833_3 IRQ18_4 P18_4 | — GTETRGA DEE4 / MDAT21 —_ — ENCIFOE4 /
ESWM_TASGATE1_5/ HDSL3_MOSI1
XSPI0_IO5
A15 VCC1833_3 IRQ18_1 P18_1 |[— — ESWM_TASGATE1_2/ | MCLK32 — — HDSL3_CLK1
XSPI0_I02
A16 VCC1833_3 IRQ17_6 P17 6 |— — ESWM_TASGATEO_8/ | MCLK20 — — HDSL2_MOSI2
XSPIO_DS
A17 — VSS — — — — — — — —
A18 VCC1833_4 IRQ17_1 P17_1 |[— MTIOCOB / RXDE3/1IC_SDA1/ MDAT31 — MBX_HINT# ENCIFDI3 /
MTIOC6C / ETH2_COL / HDSL2_MISO1
GTIOC4_4B ETH3_COL / CANTXO0 /
XSPI1_I07
A19 VCC1833_4 IRQ16_4 P16_4 | — MTIOC7B / RXD4/SCL3/MISO3 / MCLKO1 — — ENCIFCK7 /
GTIOC3_2A/ SCKE7 / ETH4_CRS, HDSL1_MOSI2
GTIOC4_2A SPI_MISOO0 /
XSPI1_102
A20 VCC1833_4 IRQ16_1 P16_1 |[— MTIOC6D / TXD1/SDA1/MOSI1 / MDAT22 — — ENCIFDI1 /
GTIOC3 0B/ RXDE1 /IC_SDA2 / HDSL1_CLK2
GTIOC4_0B ESWM_TASGATEO_3/
XSPI1_DS
A21 — VSS — — — — — — — —
A22 — IRQ15_3 P15_3 (D10 MTIOC1A/ RXDE2/SD1_IOVS — ADTRGO# HD10 ENCIFDI2 /
MTIOC3C / HDSL1_LINK
GTIOC2_4B/
CMTW1_TOCO
A23 — IRQ14_6 P14_6 | D5 MTIOC1B / SDO_PWEN — — HD5 HDSLO_MOSI1 /
MTIOC4B / POUTA
GTIOC2_2A/
CMTWO_TICO
A24 — IRQ14_3 P14_3 | D2 POEO# / SCIEXTCLK —_ ADTRGO# / HD2/ HDSLO_CLK1
GTIOCO_2A/ USB_EXICEN MBX_HINT#
GTETRGA/
RTCAT1HZ
A25 — VSS — — — — — — — —
B1 VCC1833_1 IRQ24_3 P24 3 |[— GTIOC4_5B/ RXD5/SDAS/MOSI5 / MDAT12 — — HDSLO_LINK
CMTWO_TIC1 IIC_SCL1/
ETHO_RXER/
ETH2_RXDV/
ESC_I2CCLK /
SPI_MOSI1/
SDO_PWEN
B2 VCC1833_1 IRQ23_6 P23 6 |[— GTIOC4_3A/ SCK4 /ETH2_RXCLK/ | MDAT30/ |— — HDSL7_CLK2
GTIOC5_3A/ ESC_LEDRUN/ MDAT42
RTCAT1HZ SD0O_CD
B3 VCC1833_1 IRQ23_2 P23_2 |[— GTIOC4_1A IIC_SDAO / MDAT21/ | — — HDSL7_CLK1
ETH2_TXD1/ MDAT40
ESC_LINKACTO /
CANTXDP1 /
SPI_MOSIO0
B4 VCC1833_0 IRQ22_4 P22 4 | — GTIOCO_2B ETH1_RXDV — — — HDSL6_CLK2
B5 VCC1833_0 ETH1_REFCLK/ | P22_6 |— — — — — — HDSL6_MISO2
RMIIM_REFCLK
/IRQ22_6
B6 VCC1833_0 IRQ21_5 P21 5 |[— — ETH1_TXD3 —_ —_ —_ HDSL5_MOSI2
B7 VCC1833_0 IRQ21_7 P21_7 |— GTIOC4_4A ETH1_RXCLK — — — HDSL6_SMPL
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Table 1.19 List of pins and pin functions (537-pin FBGA) (3 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
B8 VCC1833_0 IRQ21_1 P21_1 |[— — ETH1_TXCLK — — — HDSL5_MOSI1
B9 VCC1833_0 IRQ20_6 P20 6 |— —_ ETHSW_PHYLINKO / — — — HDSL5_CLK1
ESC_PHYLINKO /
ESWM_PHYLINKO /
HPSW_PHYLINKO /
CANRXDP1
B10 VCC1833_0 ETHO_REFCLK/ | P20_7 | — — CANTXDP1 — — — HDSL5_SEL1
RMIIO_REFCLK
/1RQ20_7
B11 VCC1833_0 IRQ19_6 P19 6 |[— — ETHO_RXCLK — — — HDSL4_MOSI1
B12 VCC1833_0 IRQ19_2 P19_2 |[— —_ ETHO_TXD1 — — — HDSL4_SMPL
B13 VCC1833_0 IRQ19_0 P19 0 |[— — ETHO_TXCLK —_ —_ —_ HDSL3_MOSI2
B14 VCC1833_3 IRQ18_5 P18 5 |[— GTETRGB RXDE4 / MCLK20 — — ENCIFDI4 /
ESWM_TASGATE1_6/ HDSL3_CLK2
XSPI0_I06
B15 VCC1833_3 IRQ18_0 P18_0 |[— — ESWM_TASGATE1_1/ | MCLKO2 — — HDSL3_SMPL
XSPIO_IO1
B16 VCC1833_3 IRQ17_3 P17.3 |[— —_ DEE7/ MDAT30 — — ENCIFOE7 /
ESWM_TASGATEO_5/ HDSL2_CLK2
XSPI0O_CKN
B17 VCC1833_3 IRQ17_2 P17_2 |— — SCKE7 / MCLK30 — — ENCIFCK7 /
ESWM_TASGATEOQ_4 / HDSL2_MOSI1
XSPI0_CKP
B18 VCC1833_4 | IRQ16_6 P16_6 | — MTCLKC / SCKE3/IIC_SCLO/ MCLK30 — — ENCIFCK3 /
MTIOCOC / ETH2_TXER/ HDSL2_SMPL
GTIOC3_3A ETH3_TXER/
CANRXDPO /
SPI_RSPCKO /
XSPI1_|04
B19 VCC1833_4 IRQ16_3 P16_3 |[— MTIOC7C / TXD5/SDA5/MOSI5 / — — — ENCIFDO4 /
GTIOC3_1A/ TXDE4 / ETH4_RXER/ HDSL1_MISO2
GTIOC4_1B SPI_SSL02/
XSPI1_101
B20 VCC1833_4 IRQ16_0 P16_0 |[— MTIOC1B/ RXD1/SCL1/MISO1/ MCLK22 —_ — ENCIFDO1 /
MTIOC6B / TXDE1/I1IC_SCL2/ HDSL1_MOSI1
GTIOC3_0A/ ESWM_TASGATEO_2/
GTIOC4_0A XSPI1_CS1#
B21 VCC1833_4 | IRQ15_6 P15 6 | — GTIOCO_4A DE1/TXDE6 / MCLK21 — — ENCIFDO6 /
TXDE7/1IC_SCL1/ ENCIFDO7 /
ESWM_TASGATEO_0 / HDSL1_SEL1
XSPI1_CKP
B22 — IRQ15_1 P15_1 D8 MTCLKB / DEE2/SD1_WP — — HD8 ENCIFOE2/
MTIOC8D / HDSLO_MISO2
GTIOC2_3B/
CMTWO_TOC1
B23 — IRQ14_7 P14_7 | D6 MTIOC1A/ SDO_IOVS —_ —_ HD6 HDSLO_CLK2/
MTIOCA4D / POUTB
GTIOC2_ 2B/
CMTWO0_TOCO
B24 — IRQ14_1 P14_1 DO MTIOC3B / SCKE6/ETH2_TXER/ | — USB_VBUSEN HDO ENCIFCK®6 /
MTIOCB8A / ETH3_TXER HDSLO_LINK
GTIOCO_0A /
GTIOC2_0A/
GTIOC4_6A
B25 — IRQ13_4 P13_4 | D23 GTADSM3_1/ ETH1_COL/ MDAT42 — HD23 HDSL7_MOSI1
RTCAT1HZ GMACO_MDIO /
GMAC1_MDIO /
GMAC2_MDIO /
ETHSW_MDIO /
ESC_MDIO/
ESWM_MDIO /
SD1_IOVS
C1 VCC1833_1 IRQ25_0 P25 0 |[— —_ RXD1/SCL1/MISO1 / MCLK22 — — —
RXD3/SCL3/MISO3 /
ETHSW_PHYLINK2 /
ESC_PHYLINK2 /
CANTX1 / SPI_SSL03
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Table 1.19 List of pins and pin functions (537-pin FBGA) (4 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
Cc2 VCC1833_1 IRQ24_2 P24_2 | TEND POES# / CTS4# / RXDEO / MDAT11 — — ENCIFDIO /
GTIOC4_5A/ ETH2_RXD3/ HDSL7_MOSI2
CMTWO_TOCO | ESC_RESETOUT#/
SPI_SSL11
C3 VCC1833_1 IRQ24_0 P24_0 | DREQ POEO# / DEEO / IC_SDA1/ MDAT10/ | — — ENCIFOEOQ /
GTIOC4_4A ETHO_CRS/ MDAT32 HDSL7_MISO2
ETH2_RXD1/
ESC_LINKACT2/
SPI_SSL13/SD1_CD
C4 VCC1833_1 IRQ23_3 P23_3 |[— GTIOC4_1B/ SS3#/CTS3#/IRTS3# / MCLKO1/ | — — HDSL7_SEL1
GTIOC4_3A ETH2_TXD2/ MCLK41
ESC_LINKACT1/
SPI_SSL00
C5 VCC1833_1 | IRQ23_1 P23_1 | — GTIOC3_3B/ SCK3/I1IC_SCLO/ MCLK21/ | — — HDSL7_SMPL
GTIOC4_0B ETH2_TXDO / MCLK40
GMACO_PTPTRGO /
ESC_LATCHO/
CANRXDP1/
SPI_MISO0
C6 VCC1833_0 IRQ22_0 P22 0 |[— GTIOC4_4B ETH1_RXDO — — — HDSL6_CLK1
c7 VCC1833_0 IRQ20_5 P20 5 |[— — GMACO_MDIO / —_ —_ —_ HDSL5_SMPL
GMAC1_MDIO /
GMAC2_MDIO /
ETHSW_MDIO /
ESC_MDIO /
ESWM_MDIO /
CANRX1
c8 VCC1833_0 |IRQ21_3 P21.3 |— — ETH1_TXD1 — — — HDSL5_SEL2
Cc9 VCC1833_0 |IRQ21_0 P21 0 |— — — — — — HDSL5_MISO1
Cc10 VCC1833_0 IRQ20_2 P20 2 |[— —_ ETHO_RXD3/ — — — HDSL4_MOSI2
CANTXDPO
Cc11 VCC1833_0 IRQ20_0 P20 0 |[— — ETHO_RXD1/CANTXO0 | — — — HDSL4_SEL2
C12 VCC1833_0 IRQ19_3 P19 3 |[— — ETHO_TXD2 — — — HDSL4_CLK1
C13 VCC1833_3 IRQ18_7 P18_7 |— —_ ESWM_TASGATE1_8/ | MCLK30/ | — — HDSL3_MISO2
XSPI0_RESETO# MDATO02
C14 VCC1833_3 IRQ18_2 P18_2 | — s ESWM_TASGATE1_3/ | MDAT32 —_ — HDSL3_SEL1
XSPI0_IO3
c15 VCC1833_3 | IRQ17_7 P17.7 |— — ESWM_TASGATE1_0/ | MDAT20 | — — HDSL3_LINK
XSPI0_IO0
C16 VCC1833_3 IRQ17_5 P17 5 |[— — RXDE7 / MDAT31 — — ENCIFDI7 /
ESWM_TASGATEO_7/ HDSL2_MISO2
XSPIO_CS1#
c17 VCC1833_4 IRQ17_0 P17 0 |[— MTIOCOA / TXDE3/1IC_SCL1/ MCLK31 USB_VBUSEN — ENCIFDO3 /
MTIOC6A / ETH2_CRS/ HDSL2_SEL1
GTIOC3_4A ETH3_CRS / CANRXO /
XSPI1_I06
Cc18 VCC1833_4 IRQ16_5 P16_5 |[— MTIOC7D / TXD3/SDA3/MOSI3 / MDATO1 — — ENCIFOE7 /
GTIOC3 2B/ DEE7 /ETH4_COL / HDSL2_LINK
GTIOC4_2B SPI_MOSIO0 /
XSPI1_103
C19 VCC1833_4 IRQ15_7 P15_7 |— GTIOCO0_4B DE3 / RXDE6 / MDAT21 — — ENCIFDI6 /
RXDE7 /1IC_SDA1/ ENCIFDI7 /
ESWM_TASGATEO_1/ HDSL1_MISO1
XSPI1_CS0#
C20 — IRQ15_2 P15_2 | D9 MTIOC3A / TXDE2/SD1_PWEN — — HD9 ENCIFDO2 /
MTIC5W / HDSLO_MOSI2
GTIOC2_4A/
CMTW1_TICO
Cc21 — IRQ15_4 P15_4 | D11 GTIOC2_0A/ SCKE6 /1IC_SCLO / MCLK20 ADTRG1# HD11 ENCIFCK®6 /
CMTW1_TIC1 ESC_I2CCLK HDSL1_SMPL
C22 — IRQ14_4 P14_4 | D3 MTIOC4A / TXDE6/ETH2_CRS/ — ADTRG1# HD3 ENCIFDO6 /
MTIC5U / ETH3_CRS HDSLO_SEL1
GTIOCO_1B/
GTIOC2_1A
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RZ/T2N Datasheet

1. Overview

Table 1.19

List of pins and pin functions (537-pin FBGA) (5 of 21)

Pin 10 Port
number | power
domain

Power supply
clock, system
control,
interrupt

110
port

Bus,
DMAC

Timer (MTU3,
POE3, GPT/
POEG, CMTW,
RTC)

Communication (SCI,
IIC, GMAC, ETHSW,
ESC, ESWM, HPSW,
CANFD, SPI, xSPI,
SDHI, NAND)

DSMIF

Analog / High
speed (DDRSS,
ADC12, USB,
PCIE)

Host
interface
(SHOST,
PHOST,
MBXSEM)

Encoder I/F
(ENCIF, ENDAT,
ENDAT3, HDSL,
ENCOUT)

C23 —

IRQ14_2

P14 2

D1

MTIOC3D /
MTIOCS8B /
GTIOC0_0B/
GTIOC2_0B/
GTIOC4_6B

DEE6 / ETH2_RXER /
ETH3_RXER

USB_OVRCUR

HD1

ENCIFOES6 /
HDSLO_SMPL

C24 -

IRQ13_3

P13_3

D22

GTADSM3_0

ETH1_CRS/
GMACO0_MDC /
GMAC1_MDC/
GAMC2_MDC/
ETHSW_MDC/
ESC_MDC/
ESWM_MDC /
SD1_PWEN

MCLK42

HD22

HDSL7_MISO1

C25 .

IRQ13_2

P13_2

D21

GTADSM2_1

ESC_EDERR/
SD1_lOVS

MDAT10

HD21

HDSL7_SEL1

D1 —

VSS

D2 VCC1833_1

IRQ24_7

P24 7

TXD3/SDA3/MOSI3 /
GMACO_MDIO /
GMAC1_MDIO/
GMAC2_MDIO /
ETHSW_MDIO /
ESC_MDIO/
ESWM_MDIO /
CANRX1/
SPI_RSPCK1

D3 VCC1833_1

MD1/IRQ24_6

P24_6

DES5 / GMACO_MDC /
GMAC1_MDC/
GMAC2_MDC/
ETHSW_MDC/
ESC_MDC/
ESWM_MDC

D4 VCC1833_1

IRQ24_1

P24_1

DACK

POE4# /
GTIOC4_4B/
CMTWO_TICO

SSAH#ICTSAHIRTSA# |
TXDEO / ETHO_TXER /
ETH2_RXD2 /
ESC_IRQ/
SPI_SSL10/SD1_WP

MCLK11

MBX_HINT#

ENCIFDOO

D5 VCC1833_1

IRQ23_4

P23 4

GTIOC4_2A/
GTIOC4_3B

CTS3#/ETH2_TXD3 /
ETHSW_PTPOUT2 /
ESC_SYNCO/
SPI_SSL01

MDATO1 /
MDAT41

HDSL7_MISO1

D6 VCC1833_0

IRQ22_3

P22 3

GTIOCO0_3B

ETH1_RXD3

HDSL6_MOSI1

D7 VCC1833_0

IRQ22_1

P22 1

GTIOC4_5A /
GTIOC5_0A

ETH1_RXD1

HDSL6_SEL1

D8 VCC1833_0

IRQ21_2

P21 2

ETH1_TXDO

HDSL5_CLK2

D9 VCC1833_0

IRQ22_5

P22 5

ETHSW_PHYLINK1 /
ESC_PHYLINK1/
ESWM_PHYLINK1/
HPSW_PHYLINK1

HDSL6_SEL2

D10 VCC1833_0

IRQ20_3

P20_3

ETHO_RXDV

HDSL5_LINK

D11 VCC1833_0

IRQ19_7

P19_7

ETHO_RXDO / CANRXO

HDSL4_CLK2

D12 VCC1833_0

IRQ19_4

P19_4

ETHO_TXD3

HDSL4_SEL1

D13 VCC1833_0

IRQ19_1

P19_1

ETHO_TXDO

HDSL4_LINK

D14 VCC1833_3

IRQ18_6

P18_6

GTETRGC

TXDE4 /
ESWM_TASGATE1_7 /
XSPI0_lO7

MDAT20

ENCIFDO4 /
HDSL3_SEL2

D15 VCC1833_3

IRQ18_3

P18_3

SCKE4 /
ESWM_TASGATE1_4/
XSPI0_IO4

MCLK21

ENCIFCK4 /
HDSL3_MISO1

D16 VCC1833_3

IRQ17_4

P17_4

TXDE7 /
ESWM_TASGATEO_6 /
XSPI0_CS0#

MCLK31

ENCIFDO7 /
HDSL2_SEL2

D17 VCC1833_4

IRQ16_7

P16_7

MTCLKD /
MTIOCOD /
GTIOC3_3B

DEE3/1IC_SDA0 /
ETH2_RXER/
ETH3_RXER /
CANTXDPO /
SPI_SSLO00 /
XSPI1_l05

MDAT30

ENCIFOE3/
HDSL2_CLK1

R01DS0449EJ0110 Rev.1.10

May 29, 2026

RENESAS

Page 30 of 193



RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (6 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
D18 VCC1833_4 IRQ16_2 P16_2 |[— MTIOC7A / RXD5/SCL5/MISO5 / — — — ENCIFDI4 /
GTIOC3_1B/ RXDE4 / ETH4_TXER/ HDSL1_SEL2
GTIOC4_1A SPI_SSLO1/
XSPI1_I00
D19 — IRQ15_5 P15_5 | D12 GTIOC2_0B/ DEEG6 / [IC_SDAOQ / MDAT20 ADTRG2# HD12 ENCIFDO6 /
CMTW1_TOC1/ | ESC_I2CDATA HDSL1_CLK1
RTCAT1HZ
D20 — IRQ14_5 P14_5 | D4 MTIOC4C / RXDE6 / ETH2_COL / — ADTRG2# HD4 ENCIFDI6 /
MTIC5V / ETH3_COL HDSLO_MISO1
GTIOCO_1A/
GTIOC2_1B
D21 — IRQ15_0 P15_0 |D7 MTCLKA/ SCKE2/SD1_CD — — HD7 ENCIFCK2 /
MTIOC8C / HDSLO_SEL2/
GTIOC2_3A/ POUTZ
CMTWO_TIC1
D22 — IRQ13_5 P13_5 | D24 GTADSM4_0 SCKE7/ MCLK11 — HD24 ENCIFCK7 /
ESC_LEDSTER HDSL7_CLK2
D23 — IRQ13_1 P13_1 D20/ GTADSM2_0 ESC_LEDRUN/ MCLK10 —_ HD20 HDSL7_CLK1
TEND SD1_PWEN
D24 — IRQ13_0 P13_0 [ D19 GTADSM1_1/ ETHSW_PTPOUT1 / MDAT41 — HD19 HDSL7_SMPL
CMTW1_TOC1 | ESC_SYNC1
D25 — IRQ12_6 P12_6 D17/ GTADSMO_1/ — MDAT40 — HD17 HDSL6_MOSI2
DACK GTETRGC/
CMTW1_TOCO
E1 VCC1833_2 IRQ00_0 P00_0 [ A16 MTIOC3B / SCKE1/ — — HA16 ENCIFCK1/
GTIOCO_O0A/ ETH3_TXCLK/ HDSLO_SEL1
GTADSMO0_0 SPI_RSPCK2
E2 VCC1833_2 IRQ00_6 P00_6 [ A22 MTCLKA/ RXD4/SCL4/MISO4 / — — MBX_HINT# ENCIFCKO /
MTIOCS8D / SCKEOQ / SCKE6 / ENCIFCK6
GTIOCO_3A/ ETH3_RXCLK/
GTADSM3_0 SPI_SSL23
E3 VCC1833_1 IRQ24_5 P24 5 |[— POE10#/ TXD4/SDA4/MOSI4 / MDAT22 PCIE_RSTOUTB | — HDSLO_CLK1
GTIOC4_6B/ SCIEXTCLK
GTETRGA
E4 VCC1833_2 IRQO00_1 P00_1 [ A17 MTIOC3D / DEE1/IIC_SCL2/ — — HA17 ENCIFOE1 /
GTIOCO_0B/ ETH3_TXDO / HDSLO_MISO1
GTADSMO_1 CANRXO / SPI_MISO2
E5 VCC1833_1 IRQ23_7 P23_7 |— GTIOC4_3B/ SCKEO/1IC_SCL1/ MCLK10/ | — — ENCIFCKO /
GTIOC5_3B ETHO_COL / MCLK32 HDSL7_SEL2
ETH2_RXDO /
SPI_SSL12/SD0_WP
E6 VCC1833_0 |IRQ22_7 P22 7 |— — — — — — HDSL6_MOSI2
E7 — VCC1833_1 — — — — — — — —
E8 — VSS — — — — — — — —
E9 — VCC1833_0 — — — — — — — —
E10 — VSS — — — — — — — —
E11 — VCC1833_0 — — — — — — — —
E12 — VSS — — — — — — — —
E13 — VCC1833_3 — — — — — — — —
E14 — VSS — — — — — — — —
E15 — VSS — — — — — — — —
E16 — VCC1833_4 — — — — — — — —
E17 — VSS — — — — — — — —
E18 — VCC33 — — — — — — — —
E19 — VSS — — — — — — — —
E20 — IRQ13_7 P13_7 | D26 — TXDE7 MCLK12 — HD26 ENCIFDO7 /
HDSL7_MISO2
E21 — IRQ14_0 P14_0 | D27 —_ RXDE7 / MDAT12 — HD27 ENCIFDI7 /
ETHSW_PTPOUT3/ HDSL7_MOSI2
ESC_SYNC1
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (7 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
E22 — IRQ12_7 P12_7 | D18 GTADSM1_0/ ETHSW_PTPOUTO / MCLK41 — HD18 HDSL7_LINK
GTETRGD / ESC_SYNCO
CMTW1_TIC1
E23 — IRQ13_6 P13_6 | D25 GTADSM4_1 DEE7 MDAT11 — HD25 ENCIFOE7 /
HDSL7_SEL2
E24 — IRQ12_5 P12.5 | D16/ GTADSMO0_0 / o MCLK40 —_ HD16 HDSL6_MISO2
DREQ GTETRGB/
CMTW1_TICO
E25 — VSS — — — — — — — —
F1 VCC1833_2 IRQ00_3 P00_3 [ A19 MTIOC4C / RXDE1/ETH3_TXD2/ | MDAT41 — HA19 ENCIFDI1 /
GTIOCO_1A/ CANRXDPO / HDSLO_CLK2
GTADSM1_1 SPI_SSL20
F2 VCC1833_2 IRQ00_5 P00_5 [ A21 MTIOC4D / RXDEG6 / ETH3_TXEN / | MDAT20 —_ HA21 ENCIFDI6 /
MTIOCS8C / SPI_SSL22 HDSLO_MISO2
GTIOCO_2B/
GTADSM2_1
F3 VCC1833_2 IRQ00_2 P00_2 [ A18 MTIOC4A / TXDE1/1IC_SDA2/ MCLK41 — HA18 ENCIFDO1/
GTIOCO_1B/ ETH3_TXD1/ HDSLO_MOSI1
GTADSM1_0 CANTXO0 / SPI_MOSI2
F4 VCC1833_2 IRQ00_4 P00_4 [ A20 MITOC4B / TXDE6 /ETH3_TXD3/ | MCLK20 — HA20 ENCIFDO6 /
GTIOCO_2A/ CANTXDPO / HDSLO_SEL2
GTADSM2_0 SPI_SSL21
F5 VCC1833_1 ETH2_REFCLK/ | P24_4 | — POE11#/ RXD5/SCL5/MISO5 / MCLK12 — — HDSLO_SMPL
RMII2_REFCLK GTIOC4_6A/ IIC_SDA1/
/1IRQ24_4 CMTWO0_TOC1 ETH1_RXER/
ESC_I2CDATA /
SPI_MISO1/
SDO_IOVS
F6 — VSS — — — — — — — —
F7 — VCC1833_1 — — — — — — — —
F8 — VSS — — — — — — — —
F9 — VCC1833_0 — — — — — — — —
F10 — VSS — — — — — — — —
F11 — VCC1833_0 — — — — — — — —
F12 — VSS — — — — — — — —
F13 — VCC1833_3 — — — — — — — —
F14 — VSS — — — — — — — —
F15 — VCC18_PLL1 — — — — — — — —
F16 — VCC1833_4 — — — — — — — —
F17 — VSS — — — — — — — —
F18 — VCC33 — — — — — — — —
F19 — VSS — — — — — — — —
F20 — VCC33 — — — — — — — —
F21 — VSS — — — — — — — —
F22 — VSS — — — — — — — —
F23 — VSS — — — — — — — —
F24 — VSS — — — — — — — —
F25 — VSS — — — — — — — —
G1 — VSS — — — — — — — —
G2 VCC1833_2 ETH3_REFCLK/ | PO1_4 | CS5#/ — TXD1/SDA1/MOSI1 / MCLKO1 USB_EXICEN/ |— ENCIFDI4
RMII3_REFCLK TEND RXDE4 /1IC_SDA1/ ADTRG2#
/IRQO1_4 ETH1_RXER/
ETH1_CRS/
ESC_I2CDATA /
SPI_RSPCK2
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RZ/T2N Datasheet

1. Overview

Table 1.19 List of pins and pin functions (537-pin FBGA) (8 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
G3 VCC1833_2 IRQO1_5 PO1_5 | CS2#/ — TXDE4 /ETH1_COL/ MDATO1 USB_EXICEN HCS1# ENCIFDO4
DREQ ETH3_TXER/
ESC_RESETOUT#/
ESWM_PHYLINKO /
HPSW_PHYLINKO /
SPI_SSL20
G4 VCC1833_2 IRQ01_2 PO1_2 | BS#/ —_ SS5#/CTS5#/RST5# / MCLKO00 ADTRGO# HBS# ENCIFCK4
DREQ TXD5/SDA5/MOSIS5 /
SCKE4 / ETH3_RXD3/
SPI_MOSI2/
SD1_IOVS
G5 VCC1833_2 IRQ00_7 P00_7 [ A23 MTCLKB / TXD4/SDA4/MOSI4 / — — HERROUT# ENCIFOEO /
MTIOC1B / DEEO / DEE6 / ENCIFOE6
GTIOCO0_3B/ ETH3_RXDO /
GTADSM3_1 SPI_SSL22
G6 — VSS — — — — — — — —
G7 — — — — — — — — — —
G8 — — — — — — — — — —
G9 — — — — — — — — — —
G10 — — — — — — — — — —
G11 — — — — — — — — — —
G12 — — — — — — — — — —
G13 — — — — — — — — — —
G14 — — — — — — — — — —
G15 — — — — — — — — — —
G16 — — — — — — — — — —
G17 — — — — — — — — — —
G18 — — — — — — — — — —
G19 — — — — — — — — — —
G20 — DDR_VDDQ — — — — — — — —
G21 — VSS — — — — — — — —
G22 — VSS — — — — — — — —
G23 — VSS — — — — — — — —
G24 — VSS — — — — — — — —
G25 — VSS — — — — — — — —
H1 VCC1833_2 | IRQO1_6 P01_6 | D13 MTIOC6B / SCK1/ETHO_RXER/ | MCLKO02 — HD13 —
MTIOCS8B / ETH4_TXCLK/
GTIOC1_0A/ SPI_RSPCK3/
GTADSMO0_0/ SD1_CD
GTETRGB/
CMTW1_TICO
H2 VCC1833_2 IRQO1_1 PO1_1 RD/WR# | MITOC3C / SCK5 / RXD5/SCL5/ — USB_OVRCUR | HWRSTB# ENCIFDIO
MTIOC8A / MISO5 / RXDEO /
GTIOCO0_4B/ ETH3_RXD2/
GTADSM4_1 SD1_PWEN
H3 VCC1833_2 IRQ01_3 P01_3 | CS3#/ —_ CTS5#/RXD1/ MDAT00 ADTRG1# MBX_HINT# ENCIFOE4
DACK SCL1/MISO1/
DEE4 /1IC_SCL1/
ETH1_TXER/
ETH3_RXDV/
ESC_I2CCLK/
SPI_MISO2
H4 VCC1833_2 IRQ01_0 PO1_0 | AO MTIOC1A/ DE4 / TXDEO / — — HAO ENCIFDOO
MTIOC3A / ETH3_RXD1/
GTIOCO_4A / SPI_SSL21
GTADSM4_0_
H5 — VSS — — — — — — — —
H6 — VSS — — — — — — — —
H7 — — — — — — — — — —
H8 — — — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (9 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
H9 — — — — — — — — — —
H10 — — — — — — — — — —
H11 — — — — — — — — — —
H12 — — — — — — — — — —
H13 — — — — — — — — — —
H14 — — — — — — — — — —
H15 — — — — — — — — — —
H16 — — — — — — — — — —
H17 — — — — — — — — — —
H18 — — — — — — — — — —
H19 — — — — — — — — — —
H20 — DDR_VDDQ — — —_ — — — — —
H21 — VSS — — — — — — — —
H22 — — — — — — — DDR_DQA15 — —
H23 — — — — — — — DDR_DQA8 — —
H24 — VSS — — — — — — — —
H25 — — — — — — — DDR_DQA14 — —
J1 VCC1833_2 IRQ02_5 P02_5 | A11 MTCLKD / RXD2/SCL2/MISO2 / MDAT12/ — HA11 ENCIFOE1
MTIOCOD / DEE1/ETH4_RXDO0 / MDAT40
GTIOC1_3B/ GMAC2_PTPTRG1/
GTADSM3_1 SPI_SSL32
J2 VCC1833_2 IRQ02_1 P02_1 WE3#/A | MTIC5W / SS1#/ICTS1#/RTS1#/ — — HWR3# ENCIFDO5
H# MTIOC7C / RXD3/SCL3/MISO3 /
GTIOC1_1A/ TXDES / ETH4_TXD2/
GTADSM1_1 GMACO_PTPTRGO /
ESC_LATCHO /
SPI_SSL30/
SPI_SSL00
J3 VCC1833_2 IRQ02_0 P02_0 | WE2# MTIC5V / TXD1/SDA1/MOSI1 / — — HWR2# —
MTIOC7A / SCIEXTCLK /
GTIOC1_1B/ ETH4_TXD1/
GTADSM1_0/ ETHSW_PTPOUTO /
GTETRGD ESC_SYNCO/
SPI_MOSI3 /
SD1_PWEN
J4 VCC1833_2 IRQO1_7 PO1_7 | D14 MTIC5U / RXD1/SCL1/MISO1/ MDAT02 — HD14 —
MTIOC6D / ETH1_RXER/
GTIOC1_0B/ ETH4_TXDO /
GTADSMO_1/ SPI_MISO3/SD1_WP
GTETRGC /
CMTW1_TOCO
J5 — VCC1833_2 — — — — — — — —
J6 — VCC1833_2 — — — — — — — —
J7 — — — — — — — — — —
J8 — — — — — — — — — —
J9 — VDD — — — — — — — —
J10 — VSS — — — — — — — —
J11 — VSS — — — — — — — —
J12 — VDD — — — — — — — —
J13 — VDD — — — — — — — —
J14 — VSS — — — — — — — —
J15 — VSS — — — — — — — —
J16 — VDD — — — — — — — —
J17 — VDD — — — — — — — —
J18 — — — — — — — — — —
J19 — — — — — — — — — —
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RZ/T2N Datasheet

1. Overview

Table 1.19 List of pins and pin functions (537-pin FBGA) (10 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
J20 — VSS — — — — — — — —
J21 — —_ — — —_ — — DDR_DQA12 — —
J22 — s o — s o — DDR_DQAT11 — —
J23 — VSS — — — — — — — —
J24 — — — — — — — DDR_DQSA_T1 |— —
J25 — — — — — — — DDR_DQSA _C1 | — —
K1 — VSS — — — — — — — —
K2 VCC1833_2 IRQ02_4 P02_4 | A10 MTCLKC / SCK2/ SCKE1/ MCLK12/ | — HA10 ENCIFCK1
MTIOCOC / ETH4_RXCLK/ MCLK40
GTIOC1_3A/ GMAC1_PTPTRG1/
GTADSM3_0 SPI_SSL03/
SPI_SSL33
K3 VCC1833_2 IRQ03_1 P03_1 [ A15 GTIOC3_3B DE2/DEE5/ MDAT10 — HA15 ENCIFOES5 /
IIC_SDA2/ SI3#/
ETHO_CRS/ HDSL1_LINK
ETH4_RXDV/
ETHSW_PTPOUT3/
ESC_SYNC1/
SPI_MISO3
K4 VCC1833_2 IRQ02_2 P02_2 | D15 MTIOCOA / CTS1#/ETH4_TXD3/ | — — HD15 —
MTIOC7B / GMACO_PTPTRG1/
GTIOC1_2A/ ESC_LEDRUN/
GTADSM2_0 ESC_LATCH1/
SPI_SSLO1/
SPI_SSL31/
SD1_PWEN
K5 VCC1833_2 IRQ02_3 P02_3 | A9 MTIOCOB / DE1/ETH4_TXEN/ — — HA9 —
MTIOC7D / GMAC1_PTPTRGO /
GTIOC1_2B/ ESC_LEDERR/
GTADSM2_1 SPI_SSL02/
SPI_SSL32/
SD1_IOVS
K6 — VCC1833_2 — — — — —_ — — —
K7 — — — — — — — — — —
K8 — — — — — — — — — —
K9 — VSS — — — — — — — —
K10 — VDD — — — — — — — —
K11 — VDD — — — — — — — —
K12 — VSS — — — — — — — —
K13 — VSS — — — — — — — —
K14 — VDD — — — — — — — —
K15 — VDD — — — — — — — —
K16 — VSS — — — — —_ — — —
K17 — VSS — — — — — — — —
K18 — — — — — — — — — —
K19 — — — — — — — — — —
K20 — DDR_VDDQ — — —_ — — — — —
K21 — — — — — — — DDR_DQA13 — —
K22 — VSS — — — — — — — —
K23 — —_ — — —_ — — DDR_DQA9 — —
K24 — — — — — — — DDR_DMIA1 — —
K25 — VSS — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (11 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
L1 VCC1833_2 IRQ03_3 P03_3 | TEND CMTW1_TIC1 TXD1/SDA1/MOSI1 / — — — —
TXD3/SDA3/MOSI3 /
GMACO0_MDIO /
GMAC1_MDIO /
GMAC2_MDIO /
ETHSW_MDIO /
ESC_MDIO/
ESWM_MDIO /
ESC_LINKACTO /
SD1_PWEN
L2 VCC1833_2 MD2 /IRQ03_2 P03_2 | DACK CMTW1_TOC1/ | DE2/ TXDE4 / — — — ENCIFDO4
RTCAT1HZ ETHO_TXER/
GMACO_MDC /
GMAC1_MDC/
GMAC2_MDC/
ETHSW_MDC /
ESC_MDC/
ESWM_MDC /
SD1_I0OVS
L3 VCC1833_2 IRQ03_0 P03_0 [A14 GTIOC3_3A CTS2#/SCKE5/ MCLK10 —_ HA14 ENCIFCK5 /
lic_scL2/ TST_OUT3/
ETHO_COL / HDSLO_MOSI2
ETH4_RXD3/
SPI_MOSI3
L4 VCC1833_2 IRQ02_7 P02_7 [ A13 MTIOC1B / SS2#/CTS2#/IRTS24# | MDAT11/ | — HA13 ENCIFDI1 / DUEI3
MTIOC6C / RXDE1 / ETH4_RXD2 MDAT42
GTIOC1_4B/
GTADSM4_1
L5 VCC1833_2 IRQ02_6 P02_6 [ A12 MTIOC1A/ TXD2/SDA2/MOSI2 / MCLK11/ | — HA12 ENCIFDO1
MTIOCBA / TXDE1/ETH4_RXD1/ | MCLK42
GTIOC1_4A/ GMAC2_PTPTRGO /
GTADSM4_0 ESC_LEDSTER/
SPI_SSL31
L6 — VCC1833_2 — — — — — — — —
L7 — — — — — — — — — —
L8 — — — — — — — — — —
L9 — VDD — — — — — — — —
L10 — VSS — — — — — — — —
L11 — VSS — — — — — — — —
L12 — VSS — — — — — — — —
L13 — VSS — — — — — — — —
L14 — VSS — — — — — — — —
L15 — VSS — — — — — — — —
L16 — VDD — — — — — — — —
L17 — VDD — — — — — — — —
L18 — — — — — — — — — —
L19 — — — — — — — — — —
L20 — VSS — — — — — — — —
L21 — — — — — — — DDR_DQA10 — —
L22 — VSS — — — — —_ — — —
L23 —_ —_ — — —_ — — DDR_DQA1 — —
L24 - — - — — - - DDR_DQA3 — —
L25 — VSS — — — — — — — —
M1 VCC1833_6 IRQ04_1 P04_1 |[— GTIOC1_1A SSO#/CTSO#/RSTO# / MDAT00/ | — — ENCIFOE1 /
DEE1 / SD1_DATA1 MDAT30 DUEI5 /
HDSL1_MISO1
M2 VCC1833_2 IRQ03_5 P03_5 [ A25 GTETRGSB RXD3/SCL3/MISO3 / MDAT11/ | — — ENCIFDI5
RXDE5 / ETH4_RXER / | MCLK30
ESWM_PHYLINK1 /
HPSW_PHYLINK1 /
SPI_MISOO0 /
SPI_SSL30/SD1_WP
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (12 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
M3 VCC1833_6 | IRQ03_7 P03_7 | — GTIOC1_0B RXD0/SCLO/MISOO / MDAT02/ | — — ENCIFOEO /
DEEO/IC_SCLO/ MDAT32 TST_OUT4/
SD1_CMD HDSL1_CLK1
M4 VCC1833_2 ETH4_REFCLK/ | P0O3_4 | A24 GTETRGSA TXDES5 / MCLK11 — — ENCIFDO5
RMIl4_REFCLK ESC_RESETOUT#/
/IRQ03_4 SPI_MOSIO0 /
SPI_RSPCK3/
SD1_CD
M5 — VSS — — — — — — — —
M6 — VSS — — — — — — — —
M7 — — — — — — — — — —
M8 — — — — — — — — — —
M9 — VSS — — — — — — — —
M10 — VDD — — — — — — — —
M11 — VSS — — — — — — — —
M12 — VSS — — — — — — — —
M13 — VSS — — — — — — — —
M14 — VSS — — — — — — — —
M15 — VSS — — — — — — — —
M16 — VSS — — — — — — — —
M17 — VSS — — — — — — — —
M18 — — — — — — — — — —
M19 — — — — — — — — — —
M20 — DDR_VDDQ — — — — — — — —
M21 — — — — — — — DDR_DMIAO - —
M22 —_ —_ o — s o — DDR_DQA7 — —
M23 — VSS — — — — — — — —
M24 — — — — — — — DDR_DQSA_CO | — —
M25 — — — — — — — DDR_DQSA_TO | — —
N1 — VSS — — — — — — — —
N2 VCC1833_6 | IRQ03_6 P03_6 | — GTIOC1_0A SCKO / SCKEO / MCLK02/ | — — ENCIFCKO /
SD1_CLK MCLK32 DUEI4 /
HDSL1_SMPL
N3 VCC1833_6 IRQ04_0 P04 0 |— GTIOC1_1B TXDO0/SDAO/MOSIO / MCLKOO/ | — — ENCIFCK1/
SCKE1/1IC_SDAO / MCLK30 Sl4# |
SD1_DATAO HDSL1_SEL1
N4 VCC1833_6 IRQ04_2 P04 2 | — GTIOC1_2A CTSO0#/ TXDE2 / MCLKO1/ | — — ENCIFDO2 /
SD1_DATA2 MCLK31 TST_OUT5/
HDSL1_MOSI1
N5 — VCC1833_6 — — — — — — — —
N6 — VCC1833_6 — — —_ — — — — —
N7 — — — — — — — — — —
N8 — — — — — — — — — —
N9 — VDD — — — — — — — —
N10 — VSS — — — — — — — —
N11 — VSS — — — — — — — —
N12 — VSS — — — — — — — —
N13 — VSS — — — — — — — —
N14 — VSS — — — — — — — —
N15 — VSS — — — — — — — —
N16 — VDD — — — — — — — —
N17 — VCC18_PLL2 — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (13 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
N18 — — — — — — — — — —
N19 — — — — — — — — — —
N20 — VSS — — — — — — — —
N21 — — — — — — — DDR_DQA2 — —
N22 — VSS — — — — —_ — — —
N23 - — - - — - - DDR_DQA5 - -
N24 - — - - — - - DDR_DQA4 — -
N25 — VSS — — — — - — — —
P1 VCC1833_5 IRQ04_5 P04 5 | — GTIOC5_1B/ RXD1/SCL1/MISO1 / — — HSPI_CS# TST_OUT6/
CMTWO0_TOCO ESC_LINKACTO / HDSL1_MISO2
CANRXO /
SPI_MISO1/
SDO_CMD /
NAND_RE#
P2 VCC1833_5 IRQ04_4 P04 4 | — GTIOC5_1A/ SCK1/ — — HSPI_INT# DUEI6 /
CMTWO_TICO GMACO_PTPTRGO / HDSL1_SEL2
ESC_LATCHO /
SPI_RSPCK1 /
SDO_CLK /
NAND_WE#
P3 VCC1833_6 IRQ04_3 P04_3 |[— GTIOC1_2B DEO / RXDE2/ MDATO1/ | — — ENCIFDI2 / SI5# /
SD1_DATA3 MDAT31 HDSL1_CLK2
P4 VCC1833_5 IRQ04_6 P04 6 | — GTIOC2_4A/ TXD1/SDA1/MOSI1 / — — HSPI_IO0 Sl6# /
GTIOC5_2A/ ESC_LINKACT1/ HDSL1_MOSI2
CMTWO_TIC1 CANTXO0 / SPI_MOSI1/
SDO_DATAO /
NAND_IO0
P5 — VSS — — — — — — — —
P6 — VSS — — — — — — — —
P7 — — — — — — — — — —
P8 — — — — — — — — — —
P9 — VSS — — — — — — — —
P10 — VDD — — — — — — — —
P11 — VSS — — — — — — — —
P12 — VSS — — — — — — — —
P13 — VSS — — — — — — — —
P14 — VSS — — — — — — — —
P15 — VSS — — — — — — — —
P16 — VSS — — — — — — — —
P17 — VSS — — — — — — — —
P18 — — — — — — — — — —
P19 — — — — — — — — — —
P20 — DDR_VDDQ — — — — — — — —
P21 — VSS — — — — — — — —
P22 - — - - — - - DDR_DQA0 - -
P23 — VSS — — — — — — — —
P24 — — — — — — — DDR_DQA6 — —
P25 — VSS — — — — — — — —
R1 VCC1833 5 | IRQO5_2 P05 2 |— GTIOC1_3B/ SCK2 / TXDE5 / - — HSPI_CK ENCIFDO5 /
GTIOC5_0A/ ESC_LEDRUN/ HDSL2_CLK1
CMTW1_TIC1 SPI_RSPCK2/
SDO_DATA4 /
NAND_lO4
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (14 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
R2 VCC1833_5 | IRQ05_0 P05 0 | — GTIOC3_4A/ CTS1#/SCKES5 / — — HSPI_IO2 ENCIFCK5 /
GTIOC5_3A/ ESC_LEDERR/ TST_OUT7/
CMTW1_TICO CANTXDPO / HDSL2_SMPL
SPI_SSL11/
SDO_DATA2 /
NAND_I02
R3 VCC1833_5 IRQ04_7 P04_7 |— GTIOC2_4B/ SS1#/ICTS1#/RTS1#/ — — HSPI_IO1 DUEI7 /
GTIOC5_ 2B/ ESC_RESETOUT#/ HDSL2_LINK
CMTWO0_TOC1 CANRXDPO /
SPI_DDL10/
SDO_DATA1/
NAND_IO1
R4 VCC1833_5 IRQ05_1 PO5_1 [ — GTIOC4_4B/ DE1/DEE5/ — —_ HSPI_IO3 ENCIFOE5 / SI7#
GTIOC5_3B/ ETHSW_PTPOUTO /
CMTW1_TOCO | ESC_SYNCO/
SPI_SSL12/
SPI_RSPCKO /
SDO_DATA3 /
NAND_lO3
R5 — VCC1833_5 — — — — — — — —
R6 — VCC1833_5 — — — — — — — —
R7 — — — — — — — — — —
R8 — — — — — — — — — —
R9 — VCC18_PLLO — — — — — — — —
R10 — VSS — — — — — — — —
R11 — VSS — — — — — — — —
R12 — VSS — — — — — — — —
R13 — VSS — — — — — — — —
R14 — VSS — — — — — — — —
R15 — VSS — — — — — — — —
R16 — VDD — — — — - — — —
R17 — VDD — — — — — — — —
R18 — — — — — — — — — —
R19 — — — — — — — — — —
R20 — VSS — — — — — — — —
R21 — — — — — — — DDR_CSA0 — —
R22 — — — — — — — DDR_CAA0 — —
R23 — VSS — — — — —_ — — —
R24 — — — — — — — DDR_CKA_C — —
R25 — — — — — — — DDR_CKA_T — —
T1 — VSS — — — — — — — —
T2 VCC1833_5 IRQ05_5 P05 5 |[— GTIOC2_3B SS2#/ICTS2#/RTS2# | MDATO00 — HSPI_IO6 HDSL2_MOSI1
RXD2/SCL2/MISO2 /
ETHO_CRS/
SPI_SSL20/
SDO_DATA7 /
NAND_IO7
T3 VCC1833_5 IRQ05_3 P05 3 |[— GTIOC5_0B/ RXD2/SCL2/MISO2 / — — HSPI_IO4 ENCIFDI5 /
CMTW1_TOC1 RXDE5 /1IC_SCL2 / HDSL2_SEL1
ETHO_TXER/
ETH1_RXER/
SPI_MISO2 /
SDO_DATA5 /
NAND_lO5
T4 VCC1833_5 IRQ05_4 P05_4 | — GTIOC2_3A TXD2/SDA2/MOSI2 / MCLKO00 — HSPI_IO5 HDSL2_MISO1
IIC_SDA2/
ETHO_RXER/
SPI_MOSI2/
SDO_DATA6 /
NAND_|O6
T5 — VSS — — — — — — — —
T6 — VSS — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (15 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
T7 — — — — — — — — — —
T8 — — — — — — — — — —
T9 — VSS — — — — — — — —
T10 — VSS — — — — — — — —
T — VDD — — — — — — — —
T12 — VDD — — — — — — — —
T13 — VDD — — — — — — — —
T14 — VDD — — — — — — — —
T15 — VSS — — — — — — — —
T16 — VSS — — — — — — — —
T17 — VSS — — — — — — — —
T18 — — — — — — — — — —
T19 — — — — — — — — — —
T20 — DDR_VDDQ — — — — — — — —
T21 — VSS — — — — — — — —
T22 — — — — — — — DDR_CAA2 — —
T23 — — — — — — — DDR_CAA1 — —
T24 — — — — — — — DDR_CKEAO — —
T25 — VSS — — — — — — — —
U1 —_ IRQ06_0 P06_0 | CS3# GTIOC1_0A SS3#/CTS3H#/IRTS3# / — — — TST_OUT4/
ETH1_RXER/ HDSL2_MISO2
ESC_LEDSTER/
CANRXDP1 /
SPI_SSL00
u2 — IRQO05_7 P05_7 | CS2# GTIOC1_3A SCK3/SCKE5 / MCLKO00 — — ENCIFCK5 /
ETH1_TXER/ DUEI4 /
ESC_RESETOUT#/ HDSL2_SEL2
SPI_RSPCKO
u3 VCC1833_5 IRQ05_6 P05 6 |— —_ CTS24# / TXD2/SDA2/ MCLKO1 — HSPI_IO7 HDSL2_CLK2
MOSI2 /ETH2_COL /
SPI_SSL21/
SDO_RST#/
NAND_WP#
U4 —_ IRQ06_3 P06_3 | D29 GTIOC1_1B/ CTS3#/ —_ —_ HD29 TST_OUT5/
GTIOC2_0B GMAC1_PTPTRGO / HDSL3_SMPL
ESC_LEDERR/
CANTXDP1/
SPI_SSLO01
us — IRQ06_1 P06_1 | CS5# GTIOC1_3B DEES5 / TXD3/SDA3/ MDAT00 — — ENCIFOE5 /
MOSI3/ETH1_CRS/ Sla#
CANTX1 / SPI_MOSIO HDSL2_MOSI2
ue — VCC33 — — — — — — — —
u7 — — — — — — — — — —
us — — — — — — — — — —
U9 — VDD — — — — — — — —
u10 — VDD — — — — —_ — — —
un — VSS — — — — — — — —
u12 — VCC18_PLL3 — — — — — — — —
u13 — VCC18_PLL4 — — — — —_ — — —
u14 — VSS — — — — — — — —
u1s — VDD — — — — — — — —
u16 — VCC33 — — — — — — — —
u17 — VDD — — — — — — — —
u18 — — — — — — — — — —
u19 — — — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (16 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
u20 — VSS — — — — — — — —
u21 — — — — — — — DDR_CAA4 — —
u22 — — — — — — — DDR_CAA3 — —
u23 — VSS — — — — — — — —
U24 — — — — — — — DDR_CSA1 — —
u25 — — — — — — — DDR_CKEA1 — —
V1 — IRQ06_5 P06_5 | D31 MTIOC2B / SCK4 / SPI_SSL03 MCLK30 — HD31 DUIE6 /
GTIOC1_2A/ HDSL3_SEL1
GTIOC2_1B
V2 — IRQ06_4 P06_4 | D30 GTIOC1_1A/ DE3/ MDATO1 — HD30 SI5# /
GTIOC2_1A GMAC1_PTPTRG1/ HDSL3_CLK1
SPI_SSL02
V3 — IRQ06_2 P0O6_2 | D28 GTIOC1_0B/ RXD3/SCL3/MISO3 / MCLKO1 — HD28 DUEI5 /
GITOC02_0A ETH1_COL / CANRX1/ HDSL3_LINK
SPI_MISO0
V4 — IRQO6_7 P06 7 | — GTIOC1_4B/ TXD4/SDA4/MOSI4 / MDATO02 — — ENCIFDI5 / SI6# /
GITOC02_2B RXDES5 / CANTXO / HDCL3_MOSI1
SD1_IOVS
V5 — IRQO7_1 PO7_1 |[— POE4# CTS4#/DEE1/ MCLK31 ADTRGO# — ENCIFOE1/
ETH4_RXER/ TST_OUT7/
ETHSW_TDMAOUT1 / HDSL3_SEL2
ESC_LEDERR/
CANRXDPO /
SPI_SSL22
V6 — VCC33 — — — — — — — —
V7 — — — — — — — — — —
V8 — — — — — — — — — —
V9 — — — — — — — — — —
V10 — — — — — — — — — —
V11 — — — — — — — — — —
V12 — — — — — — — — — —
V13 — — — — — — — — — —
V14 — — — — — — — — — —
V15 — — — — — — — — — —
V16 — — — — — — — — — —
V17 — — — — — — — — — —
V18 — — — — — — — — — —
V19 — — — — — — — — — —
V20 — DDR_VDDQ — — —_ — — — — —
V21 — — — — — — — DDR_CALIBRAT | — —
ION
V22 — — — — — — — DDR_RETENTI | — —
ON
V23 — — — — — — — DDR_RESET# |— —
V24 — — — — — — — DDR_CAA5 — —
V25 — VSS — — — — — — — —
W1 — VSS — — — — — — — —
w2 —_ IRQ07_0 PO7_0 |— POEO# / SS4#/ICTSA#IRTS4# | MDAT30 ADTRG2# — DUEI7 /
GTIOC1_2B IIC_SDA1/ HDSL3_CLK2/
ETH4_TXER/ POUTA
ESC_RESETOUT#/
SPI_SSL13
W3 — IRQ06_6 P06 6 | — GTIOC1_4A/ RXD4/SCL4/MISO4 / MCLKO02 — — ENCIFDO5 /
GTIOC2_2A TXDES5 / CANRXO / TST_OUT6 /
SD1_PWEN HDSL3_MISO1
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (17 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
w4 — IRQ07_4 P07_4 | A16 POE11#/ SCKE1/ MDAT22 — — ENCIFCK1 /
GTIOC1_1B GMAC2_PTPTRGO / HDSL3_MOSI2
ETHSW_TDMAOUTO /
ESC_LEDRUN
W5 — IRQ07_2 P07_2 |— POES8# DE4 / TXDE1/ MDAT31 ADTRG1# — ENCIFDO1/
ETH4_CRS/ SI7#/ POUTB
ETHSW_PTPOUT2/
ESC_SYNCO/
CANTXDPO /
SPI_SSL23
w6 — VSS — — — — — — — —
w7 — — — — — — — — — —
wa — — — — — — — — — —
w9 — — — — — — — — — —
w10 — — — — — — — — — —
W11 — — — — — — — — — —
w12 — — — — — — — — — —
w13 — — — — — — — — — —
w14 — — — — — — — — — —
w15 — — — — — — — — — —
w16 — — — — — — — — — —
w17 — — — — — — — — — —
w18 — — — — — — — — — —
w19 — — — — — — — — — —
w20 — VSS — — — — — — — —
w21 — VSS — — — — — — — —
w22 — VSS — — — — — — — —
w23 — VSS — — — — — — — —
W24 — VSS — — — — — — — —
w25 — VSS — — — — — — — —
Y1 — IRQ07_5 P07 5 |[— MTCLKC / TXDEG / 1IC_SDAO / MCLK21 —_ — ENCIFDO6 /
MTIOCOC / ETHO_TXER/ DUEIO/
GTETRGA CANTXO0 / SPI_MOSI3 HDSL6_LINK
Y2 — IRQO7_6 PO7_6 |A23 GTETRGB ETHO_RXER/ — — — TST_OUTO/
CANRXDPO / HDSL6_SMPL
SPI_SSL30
Y3 — IRQ07_3 P07_3 |[— POE10#/ RXDE1 /1IC_SCL1/ MCLK22 — — ENCIFDI1/
GTIOC1_0A ETH4_COL / HDSL3_MISO2 /
GMAC2_PTPTRG1/ POUTZ
ETHSW_PTPOUT3/
ESC_SYNC1
Y4 — IRQO7_7 PO7_7 | A22 MTCLKD / SCK5 / DEE6 / MCLK32 — — ENCIFOE6
MTIOCOD / 1IC_SCLO/
GTIOCO_1B/ ETHO_CRS / CANRXO /
GTIOC4 0B/ SPI_MISO3
GTETRGC
Y5 — IRQ08_3 P08_3 [ A18 — TXD5/SDA5/MOSI5 / — — — SIo# /
ETH1_CRS/ HDSL6_CLK2
ETHSW_TDMAOUT2 /
ESC_LINKACTO /
CANRXDP1 /
SPI_SSL33
Y6 — VSS — — — — — — — —
Y7 — VCC33 — — — — —_ — — —
Y8 — VCC33 — — — — — — — —
Y9 — VSS — — — — — — — —
Y10 — VDD18ABG — — — — — — — —
Y11 — NCPOUT — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (18 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
Y12 — VSS_USB — — — — — — — —
Y13 — VSS — — — — — — — —
Y14 — PCIE_VDDA_RX | — — — — — — — —
Y15 — PCIE_VDDA_TX | — — — — — — _ _
Y16 — VSS — — — — —_ — — —
Y17 — PCIE_VCC18A_ | — — — — — — — —
CMN
Y18 — VSS — — — — — — — —
Y19 — VSS — — — — — — — —
Y20 — VCC18_ADC1 — — — — — — — —
Y21 — VCC18_ADC2 — — — — — — — —
Y22 — VCC18_OTP — — — — — — — —
Y23 — AVCC18_TSU — — — — — — — —
Y24 — VSS — — — — — — — —
Y25 — VSS — — — — — — — —
AA1 — IRQ08_0 P08_0 | A21 MTIOCOA / SS5#/CTS5#/RTS5#/ | MDAT32 — — ENCIFCK®6 /
MTIOC6A / SCKE6 / ETHO_COL / DUEI1/
GTIOC4_1A/ CANRX1/ HDSL6_SEL1
GTETRGD SPI_RSPCK3
AA2 — IRQ08_2 P08_2 [ A19 MTIOCOB / DE5 / RXDE6 / MDAT21 — — ENCIFDI6
MTIOC6C / GMACO_PTPTRG1/
GTETRGSB ESC_LATCH1/
CANTX1/SPI_SSL32/
SDO_WP
AA3 — IRQ08_1 PO8_1 [ A20 GTETRGSA CTS5# / — — — TST_OUT1/
GMACO_PTPTRGO / HDSL6_MISO1
ESC_LATCHO /
CANTXDPO /
SPI_SSL31/SD0_CD
AA4 — MDWO / P08_5 | A6 — SCKE3/SD1_PWEN/ | — — HA6 ENCIFCK3 /
IRQ08_5 NAND_ALE DUIEO
AA5 — MDVO0/1RQ09_0 | P09_0 | WEO# —_ TXDE7/ — — HWRO# ENCIFDO7 /
ETHSW_PTPOUT1/ DUEI
ESC_SYNC1/
SDO_IOVS
AAG — IRQ09_3 P09_3 | CSO# MTIOC2A / SSO0#/CTSO#/RSTO# / MCLK31 — HCS0# ENCIFCK4 /
GTIOC4_3A RXDEG6 / SCKE4 / ENCIFDI6 /
ETHSW_LPIO / HDSL6_MOSi1
ESWM_MPINTO /
SDO_CD/
NAND_RY_BYO0#
AA7 — VSS — — — — — — — —
AA8 — VSS — — — — — — — —
AA9 — VSS — — — — — — — —
AA10 — VSS — — — — — — — —
AAT1 — VCC33_USB — — — — — — — —
AA12 — AVCC18_USB — — — — — — — —
AA13 — VSS — — — — — — — —
AA14 — PCIE_VDDA_RX | — — — — — — _ _
AA15 — PCIE_VDDA_TX | — — — — — — — —
AA16 — VSS — — — — — — — —
AA17 — VSS — — — — — — — —
AA18 — VREFHO — — — — —_ — — —
AA19 — VCC18_ADCO — — — — — — — —
AA20 — VREFH1 — — — — — — — —
AA21 — VREFH2 — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.19 List of pins and pin functions (537-pin FBGA) (19 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
AA22 — VSS — — — — — — — —
AA23 — VSS — — — — — — — —
AA24 — VSS — — — — — — — —
AA25 — VSS — — — — — — — —
AB1 — VSS — — — — — — — —
AB2 — IRQ08_4 P08_4 | A17 — RXD5/SCL5/MISO5 / —_ — — SH#/
ETH1_COL/ HDSL6_SEL2
ETHSW_TDMAOUT3 /
ESC_LINKACT1/
CANTXDP1
AB3 — MDD /IRQ08_7 | P08_7 |A8 — DEE7 / SDO_PWEN/ — — HA8 ENCIFOE?7 / SIo#
NAND_CEO#
AB4 — MDV2/I1RQ09_5 [ P09_5 | A1l — TXDE3/ TXDE4 / — — HA1 ENCIFDO3 /
ETHSW_LPI2 ENCIFDO4 /
DUEI2
AB5 — IRQ10_3 P10_3 |[— MTIOC6D / RXD2/SCL2/MISO2 MDAT22 — — TST_OUT2
GTIOC3_0B
AB6 — IRQ10_6 P10 6 |[— MTIOC7B / CTS2# / SCKE2 — — — ENCIFCK2 /
GTIOC3_2A/ TST_OUT3
CMTWO_TIC1
AB7 — IRQ11_2 P11_2 |— GTIOCO0_3B TXD1/SDA1/MOSI1 / — USB_EXICEN — —
IIC_SDAO/
ESC_I2CDATA
AB8 — IRQ11_3 P11_3 |[— POE4# / RXDO0/SCLO/MISOO0 / — — — —
GTETRGD 1IC_SCL1
AB9 — TRST# — — — — — — — —
AB10 — VSS — — — — — — — —
AB11 — VSS_USB — — — — — — — —
AB12 — USB_RREF — — — — — — — —
AB13 — VSS — — — — — — — —
AB14 — PCIE_VCC18A | — — — — — — — —
AB15 — — — — — — — PCIE_REFCLKN | — —
AB16 — VSS — — — — — — — —
AB17 — RES# — — — — — — — —
AB18 — VSS — — — — — — — —
AB19 — VSS — — — — — — — —
AB20 — VSS — — — — — — — —
AB21 — VSS — — — — - — — —
AB22 — — — — — — — AN204 — —
AB23 — VSS — — — — — — — —
AB24 — VSS — — — — — — — —
AB25 — VSS — — — — —_ — — —
AC1 — MDW1 / P08_6 | A7 — DEE3/SD1_IOVS/ — — HA7 ENCIFOE3/
IRQ08_6 NAND_CLE TST_OUTO
AC2 — MDV1/IRQ09_1 | P09_1 WE1# — SCKE7 /NAND_CE1# | — — HWR1# ENCIFCK7 /
TST_OUT1
AC3 — MDV4 /1RQ09_7 | P09_7 | A3 — SCKE6 / — — HA3 ENCIFCK®6 /
ETHSW_TDMAOUT1 / SI2# / POUTA
ESC_LINKACT1/
ESC_LINKACT2
AC4 — IRQ10_5 P10 5 |[— MTIOC7C / SS2#/CTS2#/RTS2# | —_ — — DUEI3
GTIOC3_1A/ 1IC_SDA2
GTIOC4 2B/
CMTWO0_TOCO
AC5 — IRQ10_4 P10_4 | — MTIOC7A/ TXD2/SDA2/MOSI2 — — — Si2#
GTIOC3_1B/
GTIOC4_2A/
CMTWO_TICO
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RZ/T2N Datasheet

1. Overview

Table 1.19 List of pins and pin functions (537-pin FBGA) (20 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
AC6 — IRQ10_7 P10_7 |[— MTIOC7D / DE2/ DEE2 — — — ENCIFOE2 / SI3#
GTIOC3_2B/
CMTWO_TOC1
AC7 — TMS/IRQ12_0 P12.0 |— — — — — — —
AC8 — IRQ11_7 P1_7 |— POE11# / — — USB_OTG_ID MBX_HINT# | —
GTIOC5_2A/
GTETRGB /
RTCAT1HZ
AC9 — IRQ12_4 P12 4 | — — — — USB_VBUSIN — —
AC10 — VSS — — — — — — — —
AC11 — VSS_USB — — — — — — — —
AC12 — VCC18_USB — — — — — — — —
AC13 — VSS_USB — — — — — — — —
AC14 — VSS — — — — — — — —
AC15 — VSS — — — — — — — —
AC16 — — — — — — — PCIE_REFCLKP | — —
AC17 — MDX — — — — — — — —
AC18 — EXTCLKIN — — — — — — — —
AC19 — VSS — — — — — — — —
AC20 — — — — — — — ANO002 — —
AC21 — — — — — — — AN100 — —
AC22 — — — — — — — AN102 — —
AC23 — — — — — — — AN202 — —
AC24 — — — — — — — AN203 — —
AC25 — — — — — — — AN207 — —
AD1 — IRQ09_2 P09_2 | WAIT# — SCKO / RXDE3 / — — HWAIT# ENCIFDI3 /
RXDE4 / ENCIFDI4 / SI1#/
NAND_RY_BY1# HDCL6_CLK1
AD2 — IRQ09_4 P09_4 | RD# MTIOC2B / CTSO0# / RXDE7 / MDAT31 — HRD# ENCIFOE4 /
GTIOC4_3B DEE4 / ETHSW_LPI1/ ENCIFDI7
ESWM_MPINT1/
SDO_WP /
NAND_RY_BY2#
AD3 —_ MDV3/IRQ09_6 | P09_6 | A2 —_ DEO / TXDE6 / —_ —_ HA2 ENCIFDOG6 /
ETHSW_TDMAOUTO / TST_OUT2
NAND_CE2#
AD4 — IRQ10_2 P10_2 | — MTIOC1B/ SCK2/1IC_SCL2 MCLK22 — — DUEI2
MTIOC6B /
GTIOC3_0A/
GTIOC4_1B
AD5 — IRQ11_0 P11.0 |[— — TXDE2 — USB_VBUSEN — ENCIFDO2
AD6 — IRQ11_1 P11_1 — GTIOCO_3A RXD1/SCL1/MISO1 / — USB_OVRCUR | — ENCIFDI2
RXDE2/IC_SCLO/
ESC_I2CCLK
AD7 — CKIO/IRQ11_5 [P11.5 |— POEO# / SCIEXTCLK / — — HCKIO —
GTIOC5_0A / lic_scL2/
GTETRGA NAND_RY_BY3#
AD8 — TDI/IRQ12_1 P12_1 | — — — — — — —
AD9 — TDO/IRQ12_3 P12.3 | — — — — — — —
AD10 — VSS — — — — — — — —
AD11 — — — — — — — USB_DP — —
AD12 — VSS_USB — — — — — — — —
AD13 — VSS — — — — — — — —
AD14 — — — — — — — PCIE_RXDP — —
AD15 — VSS — — — — — — — —
AD16 — — — — — — — PCIE_TXDP — —
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RZ/T2N Datasheet

1. Overview

Table 1.19 List of pins and pin functions (537-pin FBGA) (21 of 21)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDATS3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)

SDHI, NAND) MBXSEM)

AD17 — VsS — — — — — — — —

AD18 — XTAL — — — — — — — —

AD19 — VSS — — — — — — — —

AD20 — — - — — - — ANO0O1 — —

AD21 — — — — — — — AN101 — —

AD22 — — — — — — — AN103 — —

AD23 — — — — — — — AN200 — —

AD24 — — — — — — — AN201 — =

AD25 — — — — — — — AN205 — —

AE1 — VSS — — — — — — — —

AE2 — MDV5/I1RQ10_0 | P10_0 | A4 — DEE6 / — — HA4 ENCIFOE6 /
ETHSW_TDMAOUT2 / POUTB
ESC_IRQ/
NAND_CE3#

AE3 — MDB /IRQ10_1 P10_1 | A5 —_ ETHSW_TDMAOUT3/ | — — HA5 POUTZ
ESC_RESETOUT#/
ESC_LEDRUN

AE4 — VsS — — — — — — — —

AE5 — RSTOUT#/ P11_4 |— GTETRGSA TXDO/SDAO/MOSIO / — — — —

IRQ11_4 1IC_SDA1

AE6 — IRQ11_6 P16 |— — IIC_SDA2 — USB_OVRCUR | — —

AE7 — VsS — — — — — — — —

AE8 — TCK/IRQ12_2 P12.2 |— — — — — — —

AE9 — BSCANP — — — — — — — —

AE10 — VSS — — — — — — — —

AE1 — — — — — — — USB_DM — —

AE12 — VSS_USB — — — — — — — —

AE13 — VSS — — — — —_ — — —

AE14 — — — — — — — PCIE_RXDN — —

AE15 — VsS — — — — — — — —

AE16 — — — — — — — PCIE_TXDN — —

AE17 — VsS — — — — — — — —

AE18 — EXTAL — — — — — — — —

AE19 — VSS — — — — — — — —

AE20 — — — — — — — ANO0O — -

AE21 — — — — — — — ANO003 — —

AE22 — VSS — — — — — — — —

AE23 — VSS — — — — — — — —

AE24 — — — — — — — AN206 — —

AE25 — VsS — — — — — — — —

R01DS0449EJ0110 Rev.1.10 RENESAS Page 46 of 193

May 29, 2026



RZ/T2N Datasheet

1. Overview

1.7

FBGA 489 Pin Assignment

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Al vss | p2a | p22 | op2ie | op2is | op2s | ovss | p2oa | p2on | owss [ p2oo | po2 | vss | pisa | piso | ez [ vss | piss | piea | owss | piss [ pas [ owss A
Bl r6 | pso | e | ez | ovss | 2 | 22 | e | p2os | pios [ pios | pwo | eiss | eiss | e | eins [ e | eies | piea | pise | pis2 [ pas [ miss |B
C P23 4 P24 1 P23 3 P23 2 P22 4 P21.7 P225 P21 0 P20 5 P19 7 P19 5 Vss PI8 S P18 2 P175 P17 4 P17.0 Pl6 3 P16 0 P15 5 P15 0 Pl143 P14_1 C
D| r2s2 P24.0 P23 5 VsS P22.7 P26 P22.0 P215 P20_7 P20 2 P19 4 P19_1 P18 6 PI8 1 P17.6 P67 P162 P15 7 P15 1 P14.7 P14 4 Pl42 VSS D
E| pa7 | p2as | p2as | vss | ez | wss |veassa| wss fvecissof vss |vecissso| wss fvecissaa| vss fvecisssa| vss | ovess | owss vss vss vss vss vss |E
VCC18_PL DDR_VDD
F[ wvss P25 0 P24 6 P24 4 POO_1 vss  |vocisaz if  vss  |vecisszof vss  fvocisaz of vss |vecisss 3 o veeisss 4| vss) VCC33 VSS. o VSS. VSS VSS. VSS F
G| wvss | pooo | poo2 | poos [ vss vss PPRVDD] g |PPRDQAIDDRDQAL (g | PPRDQAI G
Q 15 8 14
H| roos PO0_6 P00 3 P00_7  |VCC1833 2| VCC1833 2! VDD Vss Vss VDD Vss VsSs VDD VsS VDD Vss nDRI;DQ/\ DI')R(‘DQ,'\ VsSs DI')::I\:)‘QS nn:’:lqs H
DDR_VDD|DDR_DQA| DDR_DQA| DDR_DMI
I roro | port | por2 | pora | s vss vss wp | b vss wo | wp | s wp | s 5 . vss N o vss |1
. . .. . . . . . . . o |porpoAl o [PDRDQA|DDRDDOA|
K| wss | pois [ rors | po2o |vecisssofvecisss 2 oD vss vss vss vss vss vss vss oD vss o vss . R vss |K
DDR VDD | DDR DMI|DDR DA DDR DOS [DDR DOS
L| voi7 | pors [ poi | o2z | s vss vss VDD vss vss vss vss vss VDD vss vss L
Q A0 7 aco | a0
y . VCCI8_PL DDR DQA| DDR_DQA|DDR DQA|
M| wvss | e | pozs | posn fvocisss e|vecisss s vbD vss vss vss vss vss vss vss - vss N vss - A vss M
s
. DDR VDD, DDR DQA DDR DQA
N| ro22 P02 5 P03 0 P03 4 VsS Vss Vss VDD Vss Vss Vss VsS Vss VDD Vss é VsSs ; VsSs ; VsSs N
VCC18_PL DDR_CKA|DDR_CKA
Pl ro27 | poss | poso | pos7 [ vss o DD vss vss vss vss vss vss vss DD vss  [DDR csaolpDR caro]  vss P P
< N DDR_VDD| DDR_CKE
R| pos2 | poss [ poss | pos2 |vecissss|vecisss s vss VDD vss wo [ oo vss wp [ oo Vss 5 vss [oor_caefpor can| ™S vss R
veers pL DDR CKE
T| po3e P04 3 P04 6 PO5_1 VSS VSS. VDD VSS VDD Lo VSS. VDD Vees3 VSS VDD Vv8S  |[DDR CAM[DDR cAA3|  vsS  |DDR CSAIL N T
. DDR_VDD|DDR_CALI| DDR_RET | DDR_RES
Ul wvss | poss | pos2 | poss | wvss | veess poR_cars| vss U
Q BRATION | ENTION ET#
V| poas PO4_7 VsS P05 3 Vss Vss Veess Veess Vss VOCI8_PL VsS PCIE_VDD | PCIE_VDD f PCIE_VDD [PCIE_VCCI Vss VsSs Vss VsSs VOC18_oT VsSs Vss VsSs v
L3 ARX ATX ATX | 8ACMN P
VDDI8AB | VCC33_US PCIE_VDD| PCIE_REF VCCI8_AD|VCCI8_AD|VCC18_AD| AVCCI8_T
W] roso P05_S P05 6 P08 5 P08 7 VsS VSS VsS — |vss usB| wvss - - VSS VsS - - - VsS - VsS VSS w
G B A RX CLKN o (e} 2 su
< AVCCI8_U PCIE_VCC1| PCIE_REF
Y| vose | pwo | poos | e | oeoos | e s | ovss [ nepour | vss use ) s o [Pk | wx [ wero | wwerm [ er | vss vss vss | anaos [Y
AA[ poot | poo2 | poos | piis | piz | p2s | piza | ovss |vss_uss|use reer|vss uss[ s vss vss vss vss vss vss | avioz | awios | ancor [ oanoos | aar |AA
Veces_us PCIE_RXD PCIE_TXD
AB| poos [ proo | pion [ oeno | ez f i fesowe | ovss fuseor |[YORPL s ) vss ) vss | xra | owvss | awooo | anooz [ anior [ anao | anzes | anaes |AB
AC| vss P11 Pl 4 P16 P12.0 Vss P122 Vss USB DM | vss_ USB|  vss P(-'F;Rm vsS$ P(-'FI:TXD vss EXTAL RES# ANOOL AN003 AN100 Vss AN200 vss  |AC
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Figure 1.3 Pin arrangement (489-pin FBGA) (top view)
Table 1.20 List of pins and pin functions (489-pin FBGA) (1 of 18)
Pin 10 Port Power supply 1o Bus, Timer (MTU3, Communication (SCI, [ DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
A1 — VSS — — — — — — — —
A2 VCC1833_0 |IRQ22_3 P22 .3 |— GTIOCO0_3B ETH1_RXD3 — — — HDSL6_MOSI1
A3 VCC1833_0 |IRQ22_2 P22 2 |— GTIOCO_3A/ ETH1_RXD2 — — — HDSL6_MISO1
GTIOC4_5B/
GTIOC5_0B
Ad VCC1833_0 |IRQ21_6 P21.6 |— — ETH1_TXEN — — — HDSL6_LINK
A5 VCC1833_0 |IRQ21_4 P21_4 |— — ETH1_TXD2 — — — HDSL5_MISO2
A6 VCC1833_0 |IRQ21_3 P21.3 |— — ETH1_TXD1 — — — HDSL5_SEL2
A7 — VSS — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (2 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
A8 VCC1833_0 | MDO/IRQ20_4 |P20_4 |— — GMACO0_MDC / — — — —
GMAC1_MDC /
GMAC2_MDC/
ETHSW_MDC /
ESC_MDC/
ESWM_MDC /
CANTX1
A9 VCC1833_0 IRQ20_1 P20_1 |[— —_ ETHO_RXD2/ — — — HDSL4_MISO2
CANRXDPO
A10 — VSS — — — — — — — —
A11 VCC1833_0 IRQ20_0 P20 0 |[— — ETHO_RXD1/CANTX0 | — — — HDSL4_SEL2
A12 VCC1833_0 IRQ19_2 P19_2 |[— —_ ETHO_TXD1 — — — HDSL4_SMPL
A13 — VSS — — — — — — — —
A14 VCC1833_3 IRQ18_4 P18_4 | — GTETRGA DEE4 / MDAT21 — — ENCIFOE4 /
ESWM_TASGATE1_5/ HDSL3_MOSI1
XSPI0_I05
A15 VCC1833_3 IRQ18_0 P18_0 |[— — ESWM_TASGATE1_1/ | MCLKO2 — — HDSL3_SMPL
XSPI0_IO1
A16 VCC1833_3 IRQ17_2 P17_2 |— —_ SCKE7 / MCLK30 — — ENCIFCK7 /
ESWM_TASGATEO_4 / HDSL2_MOSI1
XSPI0O_CKP
A17 — VSS — — — — — — — —
A18 VCC1833_4 | IRQ16_6 P16_6 | — MTCLKC / SCKE3/IIC_SCLO/ MCLK30 — — ENCIFCK3 /
MTIOCOC / ETH2_TXER/ HDSL2_SMPL
GTIOC3_3A ETH3_TXER/
CANRXDPO /
SPI_RSPCKO /
XSPI1_I0O4
A19 VCC1833_4 IRQ16_4 P16_4 | — MTIOC7B / RXD4/SCL3/MISO3 / MCLKO1 — — ENCIFCK7 /
GTIOC3_2A/ SCKE7 / ETH4_CRS, HDSL1_MOSI2
GTIOC4_2A SPI_MISOO0 /
XSPI1_102
A20 — VSS — — — — — — — —
A21 — IRQ15_3 P15_3 (D10 MTIOC1A/ RXDE2/SD1_IOVS — ADTRGO# HD10 ENCIFDI2 /
MTIOC3C / HDSL1_LINK
GTIOC2_4B/
CMTW1_TOCO
A22 — IRQ14_6 P14_6 | D5 MTIOC1B / SDO_PWEN — — HD5 HDSLO_MOSI1/
MTIOC4B / POUTA
GTIOC2_2A/
CMTWO_TICO
A23 — VSS — — — — — — — —
B1 VCC1833_1 IRQ23_6 P23 6 |[— GTIOC4_3A/ SCK4 / ETH2_RXCLK/ | MDAT30/ | — — HDSL7_CLK2
GTIOC5_3A/ ESC_LEDRUN/ MDAT42
RTCAT1HZ SDO_CD
B2 VCC1833_1 IRQ23_0 P23 0 |[— GTIOC3_3A/ RXD3/SCL3/MISO3 / MDATO1 — — HDSL7_LINK
GTIOC4_0A ETH2_TXCLK/
SPI_RSPCKO
B3 VCC1833_1 IRQ23_1 P23_1 |[— GTIOC3_3B/ SCK3/I1IC_SCLO/ MCLK21/ | — — HDSL7_SMPL
GTIOC4_0B ETH2_TXDO / MCLK40
GMACO_PTPTRGO /
ESC_LATCHO /
CANRXDP1 /
SPI_MISO0
B4 VCC1833_0 |IRQ22_1 P22 1 |— GTIOC4_5A/ ETH1_RXD1 — — — HDSL6_SEL1
GTIOC5_0A
B5 — VSS — — — — — — — —
B6 VCC1833_0 IRQ21_1 P21_1 |[— —_ ETH1_TXCLK — — — HDSL5_MOSI1
B7 VCC1833_0 IRQ21_2 P21.2 |[— — ETH1_TXDO —_ —_ —_ HDSL5_CLK2
B8 VCC1833_0 | IRQ20_6 P20_6 |— — ETHSW_PHYLINKO/ | — — — HDSL5_CLK1
ESC_PHYLINKO /
ESWM_PHYLINKO /
HPSW_PHYLINKO /
CANRXDP1
B9 VCC1833_0 IRQ20_3 P20_3 |[— — ETHO_RXDV — — — HDSL5_LINK
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (3 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
B10 VCC1833_0 IRQ19_6 P19 6 |[— — ETHO_RXCLK — — — HDSL4_MOSI1
B11 VCC1833_0 IRQ19_3 P19 3 |[— —_ ETHO_TXD2 — — — HDSL4_CLK1
B12 VCC1833_0 |[IRQ19_0 P19.0 |— — ETHO_TXCLK - - - HDSL3_MOSI2
B13 VCC1833_3 IRQ18_7 P18_7 |[— — ESWM_TASGATE1_8/ | MCLK30/ |— — HDSL3_MISO2
XSPIO_RESETO# MDAT02
B14 VCC1833_3 IRQ18_3 P18_3 |[— —_ SCKE4 / MCLK21 — — ENCIFCK4 /
ESWM_TASGATE1_4/ HDSL3_MISO1
XSPI0_|O4
B15 VCC1833_3 IRQ17_7 P17_7 |— — ESWM_TASGATE1_0/ | MDAT20 —_ — HDSL3_LINK
XSPI0_IO0
B16 VCC1833_3 IRQ17_3 P17 3 |[— — DEE7/ MDAT30 — — ENCIFOE7 /
ESWM_TASGATEQ_5/ HDSL2_CLK2
XSPI0_CKN
B17 VCC1833_4 IRQ17_1 P17_1 |[— MTIOCOB / RXDE3/1IC_SDA1/ MDAT31 — MBX_HINT# ENCIFDI3 /
MTIOC6C / ETH2_COL / HDSL2_MISO1
GTIOC4_4B ETH3_COL / CANTXO0 /
XSPI1_IO07
B18 VCC1833_4 IRQ16_5 P16_5 |[— MTIOC7D / TXD3/SDA3/MOSI3 / MDATO1 — — ENCIFOE7 /
GTIOC3 2B/ DEE7 /ETH4_COL / HDSL2_LINK
GTIOC4_2B SPI_MOSI0 /
XSPI1_103
B19 VCC1833_4 IRQ16_1 P16_1 |[— MTIOC6D / TXD1/SDA1/MOSI1 / MDAT22 — — ENCIFDI1/
GTIOC3_ 0B/ RXDE1 /1IC_SDA2/ HDSL1_CLK2
GTIOC4_0B ESWM_TASGATEQ_3 /
XSPI1_DS
B20 VCC1833_4 IRQ15_6 P15 6 |— GTIOCO_4A DE1/TXDE6 / MCLK21 — — ENCIFDO6 /
TXDE7 /1IC_SCL1/ ENCIFDO7 /
ESWM_TASGATEO_0/ HDSL1_SEL1
XSPI1_CKP
B21 — IRQ15_2 P15_2 | D9 MTIOC3A / TXDE2/SD1_PWEN — — HD9 ENCIFDO2 /
MTIC5W / HDSLO_MOSI2
GTIOC2_4A/
CMTW1_TICO
B22 — IRQ14_5 P14_5 | D4 MTIOC4C / RXDE6 / ETH2_COL / — ADTRG2# HD4 ENCIFDI6 /
MTIC5V / ETH3_COL HDSLO_MISO1
GTIOCO_1A/
GTIOC2_1B
B23 — IRQ15_4 P15_4 | D11 GTIOC2_0A/ SCKE6 / IIC_SCLO / MCLK20 ADTRG1# HD11 ENCIFCK®6 /
CMTW1_TIC1 ESC_I2CCLK HDSL1_SMPL
C1 VCC1833_1 IRQ23_4 P23_4 | — GTIOC4_2A/ CTS3#/ETH2_TXD3/ | MDATO1/ | — — HDSL7_MISO1
GTIOC4_3B ETHSW_PTPOUT2/ MDAT41
ESC_SYNCO/
SPI_SSLO1
Cc2 VCC1833_1 IRQ24_1 P24_1 DACK POE4# / SS4#/ICTSA#IRTS4# | MCLK11 —_ MBX_HINT# ENCIFDOO
GTIOC4_4B/ TXDEO /ETHO_TXER /
CMTWO_TICO ETH2_RXD2/
ESC_IRQ/
SPI_SSL10/SD1_WP
C3 VCC1833_1 IRQ23_3 P23 3 |[— GTIOC4_1B/ SS3#/CTS3H#/IRTS3# / MCLKO1/ | — — HDSL7_SEL1
GTIOC4_3A ETH2_TXD2/ MCLK41
ESC_LINKACT1/
SPI_SSL00
C4 VCC1833_1 IRQ23_2 P23_.2 |[— GTIOC4_1A IIC_SDAO / MDAT21/ | — — HDSL7_CLK1
ETH2_TXD1/ MDAT40
ESC_LINKACTO/
CANTXDP1/
SPI_MOSI0
C5 VCC1833_0 IRQ22_4 P22 4 | — GTIOCO_2B ETH1_RXDV — — — HDSL6_CLK2
C6 VCC1833_0 |IRQ21_7 P21.7 |— GTIOC4_4A ETH1_RXCLK — — — HDSL6_SMPL
c7 VCC1833_0 |IRQ22_5 P25 |— — ETHSW_PHYLINK1/ | — — — HDSL6_SEL2
ESC_PHYLINK1/
ESWM_PHYLINK1 /
HPSW_PHYLINK1
Cc8 VCC1833_0 IRQ21_0 P21 0 |[— —_ — — — — HDSL5_MISO1
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (4 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
Cc9 VCC1833_0 |IRQ20_5 P20 5 |— — GMACO0_MDIO / — — — HDSL5_SMPL
GMAC1_MDIO /
GMAC2_MDIO /
ETHSW_MDIO /
ESC_MDIO/
ESWM_MDIO /
CANRX1
Cc10 VCC1833_0 IRQ19_7 P19 7 |[— —_ ETHO_RXDO / CANRXO | — — — HDSL4_CLK2
Cc11 VCC1833_0 IRQ19_5 P19 5 |[— s ETHO_TXEN — —_ — HDSL4_MISO1
C12 — VSS — — — — — — — —
C13 VCC1833_3 IRQ18_5 P18_5 |[— GTETRGB RXDE4 / MCLK20 — — ENCIFDI4 /
ESWM_TASGATE1_6/ HDSL3_CLK2
XSPI0_IO6
C14 VCC1833_3 IRQ18_2 P18_2 | — — ESWM_TASGATE1_3/ | MDAT32 —_ — HDSL3_SEL1
XSPI0_IO03
C15 VCC1833_3 IRQ17_5 P17 5 |[— — RXDE7 / MDAT31 — — ENCIFDI7 /
ESWM_TASGATEOQ_7 / HDSL2_MISO2
XSPI0_CS1#
C16 VCC1833_3 IRQ17_4 P17_4 | — — TXDE7/ MCLK31 — — ENCIFDO7 /
ESWM_TASGATEO_6/ HDSL2_SEL2
XSPI0_CSO0#
c17 VCC1833_4 IRQ17_0 P17 0 |[— MTIOCOA / TXDE3/1IC_SCL1/ MCLK31 USB_VBUSEN — ENCIFDO3 /
MTIOC6A / ETH2_CRS/ HDSL2_SEL1
GTIOC3_4A ETH3_CRS / CANRXO /
XSPI1_I06
Cc18 VCC1833_4 IRQ16_3 P16_3 |[— MTIOC7C/ TXD5/SDA5/MOSI5 / — — — ENCIFDO4 /
GTIOC3_1A/ TXDE4 / ETH4_RXER / HDSL1_MISO2
GTIOC4_1B SPI_SSL02 /
XSPI1_l01
C19 VCC1833_4 IRQ16_0 P16_0 |[— MTIOC1B / RXD1/SCL1/MISO1/ MCLK22 — — ENCIFDO1/
MTIOC6B / TXDE1/I1IC_SCL2/ HDSL1_MOSI1
GTIOC3_0A/ ESWM_TASGATEO_2/
GTIOC4_0A XSPI1_CS1#
C20 — IRQ15_5 P15_5 | D12 GTIOC2_0B/ DEE6 / [IC_SDAOQ / MDAT20 ADTRG2# HD12 ENCIFDO6 /
CMTW1_TOC1/ | ESC_I2CDATA HDSL1_CLK1
RTCAT1HZ
C21 — IRQ15_0 P15_0 |[D7 MTCLKA / SCKE2/SD1_CD — —_ HD7 ENCIFCK2 /
MTIOC8C / HDSLO_SEL2/
GTIOC2_3A/ POUTZ
CMTWO_TIC1
C22 — IRQ14_3 P14_3 | D2 POEO# / SCIEXTCLK — ADTRGO# / HD2/ HDSLO_CLK1
GTIOCO_2A/ USB_EXICEN MBX_HINT#
GTETRGA/
RTCAT1HZ
C23 — IRQ14_1 P14_1 DO MTIOC3B / SCKE6/ETH2_TXER/ | — USB_VBUSEN HDO ENCIFCK®6 /
MTIOCS8A / ETH3_TXER HDSLO_LINK
GTIOCO_0A/
GTIOC2_0A/
GTIOC4_6A
D1 VCC1833_1 IRQ24_2 P24_2 | TEND POES8# / CTS4# / RXDEO / MDAT11 —_ — ENCIFDIO /
GTIOC4_5A/ ETH2_RXD3/ HDSL7_MOSI2
CMTWO0_TOCO ESC_RESETOUT#/
SPI_SSL11
D2 VCC1833_1 IRQ24_0 P24 0 | DREQ POEO# / DEEO / lIC_SDA1/ MDAT10/ | — — ENCIFOEO /
GTIOC4_4A ETHO_CRS/ MDAT32 HDSL7_MISO2
ETH2_RXD1/
ESC_LINKACT2/
SPI_SSL13/SD1_CD
D3 VCC1833_1 IRQ23_5 P23_5 |[— GTIOC4_2B DE3/ETH2_TXEN/ MCLK30/ | — — HDSL7_MOSI1
ESC_LEDERR/ MCLK42
SPI_SSL02
D4 — VSS — — — — — — — —
D5 VCC1833_0 |IRQ22_7 P27 |— — — — — — HDSL6_MOSI2
D6 VCC1833_0 ETH1_REFCLK/ [ P22_6 | — — — — — — HDSL6_MISO2
RMIIM_REFCLK
/IRQ22_6
D7 VCC1833_0 IRQ22_0 P22 0 |[— GTIOC4_4B ETH1_RXDO — — — HDSL6_CLK1
D8 VCC1833_0 IRQ21_5 P21 5 [— — ETH1_TXD3 —_ —_ —_ HDSL5_MOSI2
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (5 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
D9 VCC1833_0 ETHO_REFCLK/ | P20_7 | — — CANTXDP1 — — — HDSL5_SEL1
RMIIO_REFCLK
/1RQ20_7
D10 VCC1833_0 IRQ20_2 P20 2 |[— —_ ETHO_RXD3/ — — — HDSL4_MOSI2
CANTXDPO
D11 VCC1833_0 IRQ19_4 P19 4 | — s ETHO_TXD3 — —_ — HDSL4_SEL1
D12 VCC1833_0 |IRQ19_1 P19.1 |— — ETHO_TXDO — — — HDSL4_LINK
D13 VCC1833_3 IRQ18_6 P18_6 |— GTETRGC TXDE4 / MDAT20 — — ENCIFDO4 /
ESWM_TASGATE1_7/ HDSL3_SEL2
XSPI0_IO7
D14 VCC1833_3 IRQ18_1 P18_1 |[— — ESWM_TASGATE1_2/ | MCLK32 —_ — HDSL3_CLK1
XSPI0_I02
D15 VCC1833_3 IRQ17_6 P17 6 |— — ESWM_TASGATEO_8/ | MCLK20 — — HDSL2_MOSI2
XSPI0_DS
D16 VCC1833_4 IRQ16_7 P16_7 |— MTCLKD / DEE3 / IC_SDAO / MDAT30 — — ENCIFOE3/
MTIOCOD / ETH2_RXER/ HDSL2_CLK1
GTIOC3_3B ETH3_RXER/
CANTXDPO /
SPI_SSL00/
XSPI1_|O05
D17 VCC1833_4 IRQ16_2 P16_2 | — MTIOC7A / RXD5/SCL5/MISO5 / — — — ENCIFDI4 /
GTIOC3_1B/ RXDE4 / ETH4_TXER / HDSL1_SEL2
GTIOC4_1A SPI_SSLO01/
XSPI1_I00
D18 VCC1833_4 IRQ15_7 P15_7 | — GTIOCO0_4B DE3/RXDE6 / MDAT21 — — ENCIFDI6 /
RXDE7 /1IC_SDA1/ ENCIFDI7 /
ESWM_TASGATEO_1/ HDSL1_MISO1
XSPI1_CS0#
D19 — IRQ15_1 P15_1 D8 MTCLKB / DEE2/SD1_WP — — HD8 ENCIFOE2/
MTIOC8D / HDSLO_MISO2
GTIOC2_3B/
CMTWO_TOC1
D20 — IRQ14_7 P14_7 | D6 MTIOC1A/ SDO_IOVS — — HD6 HDSLO_CLK2/
MTIOC4D / POUTB
GTIOC2_ 2B/
CMTWO0_TOCO
D21 — IRQ14_4 P14_4 | D3 MTIOC4A / TXDE6/ETH2_CRS/ — ADTRG1# HD3 ENCIFDO6 /
MTIC5U / ETH3_CRS HDSLO_SEL1
GTIOCO_1B/
GTIOC2_1A
D22 — IRQ14_2 P14_2 | D1 MTIOC3D / DEE6 / ETH2_RXER/ — USB_OVRCUR HD1 ENCIFOE6 /
MTIOC8B / ETH3_RXER HDSLO_SMPL
GTIOCO0_0B /
GTIOC2_0B/
GTIOC4_6B
D23 — VSS — — — — — — — —
E1 VCC1833_1 IRQ24_7 P24 7 |— — TXD3/SDA3/MOSI3 / —_ —_ —_ —_
GMACO_MDIO /
GMAC1_MDIO /
GMAC2_MDIO /
ETHSW_MDIO /
ESC_MDIO /
ESWM_MDIO /
CANRX1/
SPI_RSPCK1
E2 VCC1833_1 IRQ24_5 P24 5 |[— POE10#/ TXD4/SDA4/MOSI4 / MDAT22 PCIE_RSTOUTB | — HDSLO_CLK1
GTIOC4_6B/ SCIEXTCLK
GTETRGA
E3 VCC1833_1 IRQ24_3 P24 3 |[— GTIOC4_5B/ RXD5/SDAS/MOSI5 / MDAT12 — — HDSLO_LINK
CMTWO_TIC1 IIC_SCL1/
ETHO_RXER/
ETH2_RXDV/
ESC_I2CCLK /
SPI_MOSI1/
SDO_PWEN
E4 — VSS — — — — — — — —
E5 VCC1833_1 IRQ23_7 P23_7 |— GTIOC4_3B/ SCKEO/1IC_SCL1/ MCLK10/ | — — ENCIFCKO /
GTIOC5_3B ETHO_COL / MCLK32 HDSL7_SEL2
ETH2_RXDO /
SPI_SSL12/SD0_WP
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (6 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
E6 — VSS — — — — — — — —
E7 — VCC1833_1 — — — — — — — —
E8 — VSS — — — — — — — —
E9 — VCC1833_0 — — — — — — — —
E10 — VSS — — — — — — — —
E11 — VCC1833_0 — — — — — — — —
E12 — VSS — — — — — — — —
E13 — VCC1833_3 — — — — — — — —
E14 — VSS — — — — — — — —
E15 — VCC1833_4 — — — — — — — —
E16 — VSS — — — — — — — —
E17 — VCC33 — — — —_ — — — —
E18 — VSS — — — — — — — —
E19 — VSS — — — — — — — —
E20 — VSS — — — — — — — —
E21 — VSS — — — — — — — —
E22 — VSS — — — — — — — —
E23 — VSS — — — — — — — —
F1 — VSS — — — — — — — —
F2 VCC1833_1 IRQ25_0 P25 0 |— —_ RXD1/SCL1/MISO1/ MCLK22 — — —
RXD3/SCL3/MISO3 /
ETHSW_PHYLINK2 /
ESC_PHYLINK2 /
CANTX1 / SPI_SSL03
F3 VCC1833_1 |MD1/IRQ24 6 |P24 6 |— — DE5/GMACO_MDC/ [ — — — —
GMAC1_MDC/
GMAC2_MDC /
ETHSW_MDC /
ESC_MDC/
ESWM_MDC
F4 VCC1833_1 ETH2_REFCLK/ | P24_4 | — POE11#/ RXD5/SCL5/MISO5 / MCLK12 — — HDSLO_SMPL
RMII2_REFCLK GTIOC4_6A/ IIC_SDA1/
/IRQ24_4 CMTWO_TOC1 ETH1_RXER/
ESC_I2CDATA /
SPI_MISO1/
SDO_IOVS
F5 VCC1833_2 IRQO0_1 PO0_1 [ A17 MTIOC3D / DEE1/1IC_SCL2/ —_ —_ HA17 ENCIFOE1/
GTIOCO_0B/ ETH3_TXDO / HDSLO_MISO1
GTADSMO_1 CANRXO0 / SPI_MISO2
F6 — VSS — — — — — — — —
F7 — VCC1833_1 — — — — — — — —
F8 — VSS — — — — — — — —
F9 — VCC1833_0 — — — — — — — —
F10 — VSS — — — — — — — —
F11 — VCC1833_0 — — —_ — — — — —
F12 — VSS — — — — — — — —
F13 — VCC1833_3 — — — — — — — —
F14 — VCC18_PLL1 — — — — — — — —
F15 — VCC1833_4 — — — — — — — —
F16 — VSS — — — — — — — —
F17 — VCC33 — — — — — — — —
F18 — VSS — — — — — — — —
F19 - DDR_VDDQ - - — - - - - -
F20 — VSS — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (7 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
F21 — VSS — — — — — — — —
F22 — VSS — — — — — — — —
F23 — VSS — — — — — — — —
G1 — VSS — — — — — — — —
G2 VCC1833_2 IRQ00_0 P0O0_0 | A16 MTIOC3B / SCKE1/ — — HA16 ENCIFCK1/
GTIOCO_0A/ ETH3_TXCLK/ HDSLO_SEL1
GTADSMO0_0 SPI_RSPCK2
G3 VCC1833_2 IRQ00_2 P0O0_2 | A18 MTIOC4A / TXDE1/11IC_SDA2/ MCLK41 —_ HA18 ENCIFDO1/
GTIOCO_1B/ ETH3_TXD1/ HDSLO_MOSI1
GTADSM1_0 CANTXO0 / SPI_MOSI2
G4 VCC1833_2 IRQO0_4 P0O0_4 | A20 MITOC4B / TXDE6/ETH3_TXD3/ | MCLK20 — HA20 ENCIFDO6 /
GTIOCO_2A/ CANTXDPO / HDSLO_SEL2
GTADSM2_0 SPI_SSL21
G5 — VSS — — — — — — — —
G6 — VSS — — — — — — — —
G7 — — — — — — — — — —
G8 — — — — — — — — — —
G9 — — — — — — — — — —
G10 — — — — — — — — — —
G111 — — — — — — — — — —
G12 — — — — — — — — — —
G13 — — — — — — — — — —
G14 — — — — — — — — — —
G15 — — — — — — — — — —
G16 — — — — — — — — — —
G17 — — — — — — — — — —
G18 — DDR_VDDQ — — — — — — — —
G19 — VSS — — — — — — — —
G20 —_ —_ —_ —_ —_ —_ —_ DDR_DQA15 —_ —_
G21 — — — — — — — DDR_DQA8 — —
G22 — VSS — — — — — — — —
G23 — — — — — — — DDR_DQA14 — —
H1 VCC1833_2 IRQ00_5 P0O0_5 | A21 MTIOC4D / RXDEG6 / ETH3_TXEN/ | MDAT20 — HA21 ENCIFDI6 /
MTIOC8C / SPI_SSL22 HDSLO_MISO2
GTIOCO_2B /
GTADSM2_1
H2 VCC1833_2 IRQ00_6 P00_6 [ A22 MTCLKA/ RXD4/SCL4/MISO4 / — — MBX_HINT# ENCIFCKO /
MTIOC8D / SCKEO / SCKE6 / ENCIFCK6
GTIOCO_3A/ ETH3_RXCLK/
GTADSM3_0 SPI_SSL23
H3 VCC1833_2 IRQ00_3 P00_3 | A19 MTIOC4C / RXDE1/ETH3_TXD2/ | MDAT41 — HA19 ENCIFDI1 /
GTIOCO_1A/ CANRXDPO / HDSLO_CLK2
GTADSM1_1 SPI_SSL20
H4 VCC1833_2 IRQ00_7 P0O0_7 | A23 MTCLKB / TXD4/SDA4/MOSI4 / — —_ HERROUT# ENCIFOEO /
MTIOC1B / DEEO / DEE6 / ENCIFOE6
GTIOCO_3B/ ETH3_RXDO /
GTADSM3_1 SPI_SSL22
H5 — VCC1833_2 — — — — — — — —
H6 — VCC1833_2 — — — — — — — —
H7 — — — — — — — — — —
H8 — VDD — — — — — — — —
H9 — VSS — — — — — — — —
H10 — VSS — — — — — — — —
H11 — VDD — — — — — — — —
H12 — VSS — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (8 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
H13 — VSS — — — — — — — —
H14 — VDD — — — — — — — —
H15 — VSS — — — — — — — —
H16 — VDD — — — — — — — —
H17 — — — — — — — — — —
H18 — V&S] — — — — — — — —
H19 — — - - — - - DDR_DQA12 — -
H20 — — — — — — — DDR_DQA11 — —
H21 — VsS — — — — — — — —
H22 — — - - — - - DDR_DQSA_T1 |— -
H23 _ _ — — — — — DDR_DQSA_C1 | — —
J1 VCC1833_2 IRQ01_0 P0O1_0 | AO MTIOC1A/ DE4 / TXDEO / — — HAO ENCIFDOO
MTIOC3A / ETH3_RXD1/
GTIOCO_4A/ SPI_SSL21
GTADSM4_0_
J2 VCC1833_2 IRQO1_1 PO1_1 RD/WR# | MITOC3C / SCK5 / RXD5/SCL5/ — USB_OVRCUR HWRSTB# ENCIFDIO
MTIOCB8A / MISO5 / RXDEO /
GTIOCO_4B/ ETH3_RXD2/
GTADSM4_1 SD1_PWEN
J3 VCC1833_2 | IRQO1_2 PO1_2 | BS#/ — SS5#/CTS5#/RST5#/ | MCLKOO ADTRGO# HBS# ENCIFCK4
DREQ TXD5/SDA5/MOSI5 /
SCKE4 / ETH3_RXD3/
SPI_MOSI2/
SD1_IlOVS
J4 VCC1833_2 ETH3_REFCLK/ | PO1_4 | CS5#/ — TXD1/SDA1/MOSI1 / MCLKO1 USB_EXICEN/ | — ENCIFDI4
RMII3_REFCLK TEND RXDE4 /1IC_SDA1/ ADTRG2#
/IRQO1_4 ETH1_RXER/
ETH1_CRS/
ESC_I2CDATA /
SPI_RSPCK2
J5 — VSS — — — — — — — —
J6 — VSS — — — — — — — —
J7 — — — — — — — — — —
J8 — VSS — — — — — — — —
J9 — VDD — — — — — — — —
J10 — VDD — — — — — — — —
J11 — VSS — — — — — — — —
J12 — VDD — — — — — — — —
J13 — VDD — — — — — — — —
J14 — VSS — — — — — — — —
J15 — VDD — — — — — — — —
J16 — V&S] — — — — — — — —
J17 — — — — — — — — — —
J18 — DDR_VDDQ — — — — — — — —
J19 — — - - — - - DDR_DQA13 - -
J20 — VSS — — — — — — — —
J21 — — — — — — — DDR_DQA9 — —
J22 — — — — — — — DDR_DMIA1 — —
J23 — V&S] — — — — — — — —
K1 — VSS — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (9 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
K2 VCC1833_2 IRQ01_3 P01_3 | CS3#/ — CTS5#/ RXD1/ MDAT00 ADTRG1# MBX_HINT# ENCIFOE4
DACK SCL1/MISO1/
DEE4 /IC_SCL1/
ETH1_TXER/
ETH3_RXDV/
ESC_I2CCLK /
SPI_MISO2
K3 VCC1833_2 IRQO1_5 P01_5 |[CS2#/ —_ TXDE4 /ETH1_COL/ MDATO1 USB_EXICEN HCS1# ENCIFDO4
DREQ ETH3_TXER/
ESC_RESETOUT#/
ESWM_PHYLINKO /
HPSW_PHYLINKO /
SPI_SSL20
K4 VCC1833_2 IRQ02_0 P02_0 | WE2# MTIC5V / TXD1/SDA1/MOSI1 / — — HWR2# —
MTIOC7A / SCIEXTCLK /
GTIOC1_1B/ ETH4_TXD1/
GTADSM1_0/ ETHSW_PTPOUTO /
GTETRGD ESC_SYNCO/
SPI_MOSI3 /
SD1_PWEN
K5 — VCC1833_2 — — — — — — — —
Ké — VCC1833_2 — — — — — — — —
K7 — — — — — — — — — —
K8 — VDD — — — — — — — —
K9 — VSS — — — — — — — —
K10 — VSS — — — — — — — —
K11 — VSS — — — — — — — —
K12 — VSS — — — — — — — —
K13 — VSS — — — — — — — —
K14 — VSS — — — — — — — —
K15 — VSS — — — — — — — —
K16 — VDD — — — — — — — —
K17 — — — — — — — — — —
K18 — VSS — — — — — — — —
K19 — — — — — — — DDR_DQA10 — —
K20 — VSS — — — — — — — —
K21 —_ s o — s o — DDR_DQA1 — —
K22 — — — — — — — DDR_DQA3 — —
K23 — VSS — — — — — — — —
L1 VCC1833_2 IRQO1_7 PO1_7 | D14 MTIC5U / RXD1/SCL1/MISO1 / MDATO02 — HD14 —
MTIOC6D / ETH1_RXER/
GTIOC1_0B/ ETH4_TXDO /
GTADSMO_1/ SPI_MISO3 / SD1_WP
GTETRGC/
CMTW1_TOCO
L2 VCC1833_2 | IRQO1_6 P01_6 | D13 MTIOC6B / SCK1/ETHO_RXER/ | MCLKO02 — HD13 —
MTIOC8B / ETH4_TXCLK/
GTIOC1_0A/ SPI_RSPCK3/
GTADSMO0_0/ SD1_CD
GTETRGB /
CMTW1_TICO
L3 VCC1833_2 IRQ02_1 P02_1 WES3#/A | MTIC5W / SS1#/ICTS1#/RTS1#/ — — HWR3# ENCIFDO5
H# MTIOC7C / RXD3/SCL3/MISO3 /
GTIOC1_1A/ TXDES5 /ETH4_TXD2/
GTADSM1_1 GMACO_PTPTRGO /
ESC_LATCHO/
SPI_SSL30/
SPI_SSL00
L4 VCC1833_2 IRQ02_3 P02_3 | A9 MTIOCOB / DE1/ETH4_TXEN/ — — HA9 —
MTIOC7D / GMAC1_PTPTRGO /
GTIOC1_2B/ ESC_LEDERR/
GTADSM2_1 SPI_SSL02/
SPI_SSL32/
SD1_I0OVS
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RZ/T2N Datasheet

1. Overview

Table 1.20 List of pins and pin functions (489-pin FBGA) (10 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
L5 — VSS — — — — — — — —
L6 — VSS — — — — — — — —
L7 — — — — — — — — — —
L8 — VSS — — — — — — — —
L9 — VDD — — — — — — — —
L10 — VSS — — — — — — — —
L11 — VSS — — — — — — — —
L12 — VSS — — — — — — — —
L13 — VSS — — — — — — — —
L14 — VSS — — — — — — — —
L15 — VDD — — — — — — — —
L16 — VSS — — — — — — — —
L17 — — — — — — — — — —
L18 — DDR_VDDQ — — — — — — — —
L19 — — — — — — — DDR_DMIAO — —
L20 —_ —_ —_ —_ —_ —_ —_ DDR_DQA7 — —
L21 — VSS — — — — — — — —
L22 — — — — — — — DDR_DQSA CO | — —
L23 — — — — — — — DDR_DQSA_TO |— —
M1 — VSS — — — — — — — —
M2 VCC1833_2 | IRQ02_4 P02_4 | A10 MTCLKC / SCK2/ SCKE1 / MCLK12/ | — HA10 ENCIFCK1
MTIOCOC / ETH4_RXCLK/ MCLK40
GTIOC1_3A/ GMAC1_PTPTRG1/
GTADSM3_0 SPI_SSL03/
SPI_SSL33
M3 VCC1833_2 IRQ02_6 P02_6 [ A12 MTIOC1A/ TXD2/SDA2/MOSI2 / MCLK11/ | — HA12 ENCIFDO1
MTIOC6A / TXDE1/ETH4_RXD1/ | MCLK42
GTIOC1_4A/ GMAC2_PTPTRGO /
GTADSM4_0 ESC_LEDSTER/
SPI_SSL31
M4 VCC1833_2 IRQ03_1 P0O3_1 |[A15 GTIOC3_3B DE2/DEE5/ MDAT10 —_ HA15 ENCIFOE5 /
IIC_SDA2/ SI3#/
ETHO_CRS/ HDSL1_LINK
ETH4_RXDV/
ETHSW_PTPOUT3/
ESC_SYNC1/
SPI_MISO3
M5 — VCC1833_6 — — — — — — — —
M6 — VCC1833_6 — — — — — — — —
M7 — — — — — — — — — —
M8 — VDD — — — — — — — —
M9 — VSS — — — — — — — —
M10 — VSS — — — — —_ — — —
M11 — VSS — — — — — — — —
M12 — VSS — — — — — — — —
M13 — VSS — — — — — — — —
M14 — VSS — — — — — — — —
M15 — VSS — — — — — — — —
M16 — VCC18_PLL2 — — — — — — — —
M17 — — — — — — — — — —
M18 — VSS — — — — — — — —
M19 — — — — — — — DDR_DQA2 — —
M20 — VSS — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (11 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POES3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
M21 — — — — — — — DDR_DQA5 — —
M22 - — - - — - - DDR_DQA4 - -
M23 — VSS — — — — — — — —
N1 VCC1833_2 IRQ02_2 P02_2 | D15 MTIOCOA / CTS1#/ETH4_TXD3/ | — — HD15 —
MTIOC7B / GMACO_PTPTRG1/
GTIOC1_2A/ ESC_LEDRUN/
GTADSM2_0 ESC_LATCH1/
SPI_SSL01/
SPI_SSL31/
SD1_PWEN
N2 VCC1833_2 IRQ02_5 P02_5 | A11 MTCLKD / RXD2/SCL2/MISO2 / MDAT12/ — HA11 ENCIFOE1
MTIOCOD / DEE1/ETH4_RXDO / MDAT40
GTIOC1_3B/ GMAC2_PTPTRG1/
GTADSM3_1 SPI_SSL32
N3 VCC1833_2 IRQ03_0 P03_0 [A14 GTIOC3_3A CTS2#/SCKES5 / MCLK10 —_ HA14 ENCIFCK5 /
1IC_SCL2/ TST_OUT3/
ETHO_COL/ HDSLO_MOSI2
ETH4_RXD3/
SPI_MOSI3
N4 VCC1833_2 ETH4_REFCLK/ | PO3_4 | A24 GTETRGSA TXDE5/ MCLK11 — — ENCIFDO5
RMII4_REFCLK ESC_RESETOUT# /
/IRQ03_4 SPI_MOSIO /
SPI_RSPCK3 /
SD1_CD
N5 — VSS — — — — — — — —
N6 — VSS — — — — — — — —
N7 — — — — — — — — — —
N8 — VSS — — — — — — — —
N9 — VDD — — — — — — — —
N10 — VSS — — — — — — — —
N11 — VSS — — — — — — — —
N12 — VSS — — — — — — — —
N13 — VSS — — — — — — — —
N14 — VSS — — — — — — — —
N15 — VDD — — — — — — — —
N16 — VSS — — — — — — — —
N17 — — — — — — — — — —
N18 — DDR_VDDQ — — — — — — — —
N19 — VSS — — — — — — — —
N20 —_ —_ — — —_ — — DDR_DQAO — —
N21 — VSS — — — — — — — —
N22 — — — — — — — DDR_DQA6 — —
N23 — VSS — — — — — — — —
P1 VCC1833_2 IRQ02_7 P02_7 |[A13 MTIOC1B / SS2#/CTS2#/IRTS24# | MDAT11/ | — HA13 ENCIFDI1 / DUEI3
MTIOC6C / RXDE1 / ETH4_RXD2 MDAT42
GTIOC1_4B/
GTADSM4_1
P2 VCC1833_2 IRQ03_3 P03_3 | TEND CMTW1_TIC1 TXD1/SDA1/MOSI1 / — — — —
TXD3/SDA3/MOSI3 /
GMACO0_MDIO /
GMAC1_MDIO /
GMAC2_MDIO /
ETHSW_MDIO /
ESC_MDIO/
ESWM_MDIO /
ESC_LINKACTO /
SD1_PWEN
P3 VCC1833_6 IRQ04_0 P04 0 |[— GTIOC1_1B TXD0/SDAO/MOSIO / MCLKOO/ | — — ENCIFCK1/
SCKE1/IC_SDAO / MCLK30 Sl4# |
SD1_DATAO HDSL1_SEL1
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (12 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
P4 VCC1833_6 | IRQ03_7 P03_7 | — GTIOC1_0B RXD0/SCLO/MISOO / MDAT02/ | — — ENCIFOEO /
DEEO/IC_SCLO/ MDAT32 TST_OUT4/
SD1_CMD HDSL1_CLK1
P5 — VSS — — — — — — — —
P6 — VCC18_PLLO — — — — — — — —
P7 — — — — — — — — — —
P8 — VDD — — — — — — — —
P9 — VSS — — — — — — — —
P10 — VSS — — — — — — — —
P11 — VSS — — — — — — — —
P12 — VSS — — — — — — — —
P13 — VSS — — — — — — — —
P14 — VSS — — — — — — — —
P15 — VSS — — — — — — — —
P16 — VDD — — — — — — — —
P17 — — — — — — — — — —
P18 — VSS — — — — — — — —
P19 — — — — — — — DDR_CSA0 — —
P20 — — — — — — — DDR_CAA0 — —
P21 — VSS — — — — — — — —
P22 — — — — — — — DDR_CKA_C — —
P23 — — — — — — — DDR_CKA_T — —
R1 VCC1833_2 MD2/IRQ03_2 P03_2 | DACK CMTW1_TOC1/ | DE2/ TXDE4 / — — — ENCIFDO4
RTCAT1HZ ETHO_TXER/
GMACO0_MDC /
GMAC1_MDC/
GMAC2_MDC/
ETHSW_MDC /
ESC_MDC/
ESWM_MDC /
SD1_IOVS
R2 VCC1833_2 IRQ03_5 P03_5 |[A25 GTETRGSB RXD3/SCL3/MISO3 / MDAT11/ | — — ENCIFDI5
RXDE5 / ETH4_RXER / | MCLK30
ESWM_PHYLINK1 /
HPSW_PHYLINK1 /
SPI_MISOO0 /
SPI_SSL30/SD1_WP
R3 VCC1833_6 IRQ04_1 P04_1 |[— GTIOC1_1A SSO#/CTSO#/RSTO# / MDAT00/ | — — ENCIFOE1 /
DEE1/ SD1_DATA1 MDAT30 DUEI5 /
HDSL1_MISO1
R4 VCC1833_6 | IRQ04_2 P04 2 | — GTIOC1_2A CTSO#/ TXDE2 / MCLKO1/ | — — ENCIFDO2 /
SD1_DATA2 MCLK31 TST_OUT5/
HDSL1_MOSI1
R5 — VCC1833_5 — — — — — — — —
R6 — VCC1833_5 — — — — — — — —
R7 — — — — — — — — — —
R8 — VSS — — — — — — — —
R9 — VDD — — — — — — — —
R10 — VSS — — — — — — — —
R11 — VDD — — — — — — — —
R12 — VDD — — — — — — — —
R13 — VSS — — — — — — — —
R14 — VDD — — — — — — — —
R15 — VDD — — — — — — — —
R16 — VSS — — — — — — — —
R17 — — — — — — — — — —
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (13 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
R18 — DDR_VDDQ — — — — — — — —
R19 — VSS — — — — — — — —
R20 — — — — — — — DDR_CAA2 — —
R21 — — — — — — — DDR_CAA1 — —
R22 — — — — — — — DDR_CKEAO - —
R23 — VSS — — — — — — — —
T VCC1833_6 IRQ03_6 P03 6 | — GTIOC1_0A SCKO / SCKEO / MCLKO02/ | — — ENCIFCKO /
SD1_CLK MCLK32 DUEI4 /
HDSL1_SMPL
T2 VCC1833_6 IRQ04_3 P04_3 |[— GTIOC1_2B DEO / RXDE2/ MDATO1/ | — — ENCIFDI2 / SI5# /
SD1_DATA3 MDAT31 HDSL1_CLK2
T3 VCC1833_5 IRQ04_6 P04 6 | — GTIOC2_4A/ TXD1/SDA1/MOSI1 / — — HSPI_IO0 Sl6# /
GTIOC5_2A/ ESC_LINKACT1/ HDSL1_MOSI2
CMTWO_TIC1 CANTXO0 / SPI_MOSI1/
SDO_DATAO /
NAND_IO0
T4 VCC1833_5 IRQO05_1 PO5_1 | — GTIOC4_4B/ DE1/DEE5/ — — HSPI_IO3 ENCIFOE5 / SI7#
GTIOC5_3B/ ETHSW_PTPOUTO /
CMTW1_TOCO | ESC_SYNCO/
SPI_SSL12/
SPI_RSPCKO /
SDO_DATA3 /
NAND_lO3
T5 — VSS — — — — — — — —
T6 — VSS — — — — — — — —
T7 — — — — — — — — — —
T8 — VDD — — — — — — — —
T9 — VSS — — — — — — — —
T10 — VDD — — — — — — — —
T11 — VCC18_PLL4 — — — — — — — —
T12 — VSS — — — — — — — —
T13 — VDD — — — — — — — —
T14 — VCC33 — — — — — — — —
T15 — VSS — — — — — — — —
T16 — VDD — — — — —_ — — —
T17 — — — — — — — — — —
T18 — VSS — — — — — — — —
T19 — — — — — — — DDR_CAA4 — —
T20 — — — — — — — DDR_CAA3 — —
T21 — VSS — — — — — — — —
T22 — — — — — — — DDR_CSA1 — —
T23 — — — — — — — DDR_CKEA1 — —
U1 — VSS — — — — — — — —
u2 VCC1833_5 IRQ04_4 P04 _4 |[— GTIOC5_1A/ SCK1/ — — HSPI_INT# DUEI6 /
CMTWO_TICO GMACO_PTPTRGO / HDSL1_SEL2
ESC_LATCHO/
SPI_RSPCK1/
SDO_CLK/
NAND_WE#
us3 VCC1833_5 | IRQ05_2 P05_2 | — GTIOC1_3B/ SCK2/TXDE5 / — — HSPI_CK ENCIFDO5 /
GTIOC5_0A/ ESC_LEDRUN/ HDSL2_CLK1
CMTW1_TIC1 SPI_RSPCK2/
SDO_DATA4 /
NAND_I04
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Table 1.20 List of pins and pin functions (489-pin FBGA) (14 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
u4 VCC1833_5 IRQ05_4 P05_4 | — GTIOC2_3A TXD2/SDA2/MOSI2 / MCLKO00 — HSPI_IO5 HDSL2_MISO1
IIC_SDA2/
ETHO_RXER/
SPI_MOSI2/
SDO_DATA6 /
NAND_IO6
us — VSS — — — — — — — —
ue — VCC33 — — — — — — — —
u7 — — — — — — — — — —
us — — — — — — — — — —
u9 — — — — — — — — — —
u10 — — — — — — — — — —
un — — — — — — — — — —
u12 — — — — — — — — — —
u13 — — — — — — — — — —
U14 — — — — — — — — — —
u1s — — — — — — — — — —
u16 — — — — — — — — — —
u17 — — — — — — — — — —
u18 — DDR_VDDQ — — — — — — — —
u19 — — — — — — — DDR_CALIBRAT | — —
ION
u20 — — — — — — — DDR_RETENTI | — —
ON
u21 — — — — — — — DDR_RESET# — —
u22 — — — — — — — DDR_CAA5 — —
u23 — VSS — — — — — — — —
V1 VCC1833_5 |IRQ04_5 P04 5 | — GTIOC5_1B/ RXD1/SCL1/MISO1/ — — HSPI_CS# TST_OUT6/
CMTWO0_TOCO ESC_LINKACTO / HDSL1_MISO2
CANRXO0 /
SPI_MISO1/
SDO_CMD /
NAND_RE#
V2 VCC1833_5 IRQ04_7 P04_7 |— GTIOC2_4B/ SS1#/ICTS1#/RTS1#/ — — HSPI_IO1 DUEI7 /
GTIOC5_ 2B/ ESC_RESETOUT#/ HDSL2_LINK
CMTWO0_TOC1 CANRXDPO /
SPI_DDL10/
SDO_DATA1 /
NAND_IO1
V3 — VSS — — — — — — — —
V4 VCC1833_5 | IRQO5_3 P05_3 |— GTIOC5_0B / RXD2/SCL2/MISO2/ | — — HSPI_IO4 ENCIFDI5 /
CMTW1_TOC1 | RXDE5/IIC_SCL2/ HDSL2_SEL1
ETHO_TXER/
ETH1_RXER/
SPI_MISO2/
SDO_DATA5 /
NAND_lO5
V5 — VSS — — — — — — — —
V6 — VSS — — — — — — — —
V7 — VCC33 — — — — — — — —
V8 — VCC33 — — — — — — — —
V) — VSS — — — — — — — —
V10 — VCC18_PLL3 — — — — — — — —
V11 — VSS — — — — — — — —
V12 — PCIE_VDDA_RX | — — — — — — — —
V13 — PCIE_VDDA_TX | — — — — — — — —
V14 — PCIE_VDDA_TX | — — — — — — — —
R01DS0449EJ0110 Rev.1.10 RENESAS Page 60 of 193

May 29, 2026
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Table 1.20 List of pins and pin functions (489-pin FBGA) (15 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
V15 — PCIE_VCC18A_ | — — — — — — — —
CMN
V16 — VSS — — — — — — — —
V17 — VSS — — — — — — — —
V18 — VSS — — — — — — — —
V19 — VSS — — — — — — — —
V20 — VCC18_OTP — — — — — — — —
V21 — VSS — — — — — — — —
V22 — VSS — — — — — — — —
V23 — VSS — — — — — — — —
wi1 VCC1833_5 | IRQO5_0 PO5_0 |— GTIOC3_4A / CTS1#/SCKE5 / - - HSPI_I02 ENCIFCK5 /
GTIOC5_3A/ ESC_LEDERR / TST_OUT7/
CMTW1_TICO CANTXDPO / HDSL2_SMPL
SPI_SSL11/
SDO_DATA2 /
NAND_l02
w2 VCC1833_5 | IRQ05_5 P05 5 | — GTIOC2_3B SS2#/CTS2#/RTS2#/ | MDATO0 — HSPI_IO6 HDSL2_MOSI1
RXD2/SCL2/MISO2 /
ETHO_CRS/
SPI_SSL20/
SDO_DATA7 /
NAND_IO7
w3 VCC1833_5 IRQ05_6 P05 6 |— — CTS2# / TXD2/SDA2/ MCLKO1 — HSPI_IO7 HDSL2_CLK2
MOSI2 /ETH2_COL /
SPI_SSL21/
SDO_RST#/
NAND_WP#
w4 — MDWO / P08_5 | A6 — SCKE3/SD1_PWEN/ | — — HA6 ENCIFCK3 /
IRQ08_5 NAND_ALE DUIEO
W5 — MDD /IRQ08_7 | P08_7 |A8 — DEE7 / SDO_PWEN / — — HA8 ENCIFOE?7 / SI0#
NAND_CEO#
W6 — VSS — — — — — — — —
w7 — VSS — — — — — — — —
w8 — VSS — — — — — — — —
W9 — VDD18ABG — — — — — — — —
w10 — VCC33_USB — — — — — — — —
W11 — VSS_USB — — — — — — — —
W12 — VSS — — — — — — — —
W13 — PCIE_VDDA RX | — — — — — — — —
w14 — — — — — — — PCIE_REFCLKN | — —
W15 — VSS — — — — — — — —
W16 — VSS — — — — — — — —
w17 — VCC18_ADCO — — — — — — — —
w18 — VCC18_ADC1 — — — — — — — —
W19 — VCC18_ADC2 — — — — — — — —
w20 — VSS — — — — — — — —
w21 — AVCC18_TSU — — — — — — — —
W22 — VSS — — — — — — — —
w23 — VSS — — — — — — — —
Y1 — MDW1 / P08_6 | A7 — DEE3/SD1_IOVS/ — — HA7 ENCIFOE3 /
IRQ08_6 NAND_CLE TST_OUTO
Y2 — MDVO0/IRQ09_0 | P09_0 | WEO# — TXDE7/ — — HWRO# ENCIFDO7 /
ETHSW_PTPOUT1 / DUEI
ESC_SYNC1/
SDO_IOVS
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RZ/T2N Datasheet 1. Overview
Table 1.20 List of pins and pin functions (489-pin FBGA) (16 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
Y3 — IRQ09_3 P09_3 | CSO# MTIOC2A / SSO#/CTSO#/RSTO#/ | MCLK31 — HCSO# ENCIFCK4 /
GTIOC4_3A RXDEG6 / SCKE4 / ENCIFDI6 /
ETHSW_LPIO / HDSL6_MOSi1
ESWM_MPINTO /
SDO_CD/
NAND_RY_BYO#
Y4 — MDV2/IRQ09_5 | P09_5 | A1 — TXDE3 / TXDE4 / — — HA1 ENCIFDO3 /
ETHSW_LPI2 ENCIFDO4 /
DUEI2
Y5 —_ MDV4 /IRQ09_7 | P09_7 | A3 —_ SCKE6 / — —_ HA3 ENCIFCK®6 /
ETHSW_TDMAOUT1 / SI2# / POUTA
ESC_LINKACT1/
ESC_LINKACT2
Y6 — TDI/IRQ12_1 P12.1 |— — — — — — —
Y7 — TRST# — — — — —_ — — —
Y8 — VSS — — — — — — — —
Y9 — NCPOUT — — — — — — — —
Y10 — AVCC18_USB — — — — — — — —
Y11 — VSS_USB — — — — — — — —
Y12 — VSS — — — — — — — —
Y13 — PCIE_VCC18A — — — — — — — —
Y14 — — — — — — — PCIE_REFCLKP | — —
Y15 — EXTCLKIN — — — — — — — —
Y16 — MDX — — — — — — — —
Y17 — VREFHO — — — — — — — —
Y18 — VREFH1 — — — — — — — —
Y19 — VREFH2 — — — — — — — —
Y20 — VSS — — — — — — — —
Y21 — VSS — — — — — — — —
Y22 — V&S] — — — — — — — —
Y23 _ — — — — — — AN205 — —
AA1 — MDV1/IRQ09_1 | P09_1 WE1# — SCKE7 / NAND_CE1# | — — HWR1# ENCIFCK7 /
TST_OUT1
AA2 —_ IRQ09_2 P09_2 | WAIT# —_ SCKO / RXDE3 / —_ —_ HWAIT# ENCIFDI3 /
RXDE4 / ENCIFDI4 / SI1#/
NAND_RY_BY1# HDCL6_CLK1
AA3 — IRQ09_4 P09_4 | RD# MTIOC2B / CTSO0# / RXDE7 / MDAT31 — HRD# ENCIFOE4 /
GTIOC4_3B DEE4 / ETHSW_LPI1/ ENCIFDI7
ESWM_MPINT1 /
SDO_WP /
NAND_RY_BY2#
AA4 — IRQ11_3 P11.3 |— POEA4# / RXDO0/SCLO/MISO0 / — — — —
GTETRGD IIC_SCL1
AA5 — IRQ11_7 P11_7 |— POE11#/ — — USB_OTG_ID MBX_HINT# —
GTIOC5_2A/
GTETRGB/
RTCAT1HZ
AAB — TDO/IRQ12_3 P12.3 |— — — — — — —
AA7 — IRQ12_4 P12_4 |[— — — — USB_VBUSIN — —
AA8 — VSS — — — — — — — —
AA9 — VSS_USB — — — — — — — —
AA10 — USB_RREF — — — — — — — —
AAT1 — VSS_USB — — — — — — — —
AA12 — VSS — — — — — — — —
AA13 — V&S] — — — — — — — —
AA14 — VSS — — — — — — — —
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1. Overview

Table 1.20 List of pins and pin functions (489-pin FBGA) (17 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, | ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDAT3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)
AA15 — VSS — — — — — — — —
AA16 — VSS — — — — — — — —
AA17 — VSS — — — — — — — —
AA18 — VSS — — — — — — — —
AA19 — — — — — — — AN102 — —
AA20 — — — — — — — AN103 — —
AA21 — — — — — — — AN201 — —
AA22 — — — = — — - AN203 — —
AA23 — — — — — — — AN207 — —
AB1 - MDV3/IRQ09_6 | P09_6 | A2 — DEO / TXDE6 / - - HA2 ENCIFDOS /
ETHSW_TDMAOUTO / TST_OUT2
NAND_CE2#
AB2 — MDV5/I1RQ10_0 | P10_0 | A4 — DEE6 / — — HA4 ENCIFOE6 /
ETHSW_TDMAOUT2 / POUTB
ESC_IRQ/
NAND_CE3#
AB3 — MDB /IRQ10_1 P10_1 | A5 — ETHSW_TDMAOUT3/ | — — HAS5 POUTZ
ESC_RESETOUT#/
ESC_LEDRUN
AB4 —_ IRQ11_0 P11_0 |— —_ TXDE2 — USB_VBUSEN — ENCIFDO2
AB5 — IRQ11_2 P11.2 |— GTIOCO0_3B TXD1/SDA1/MOSI1 / — USB_EXICEN — —
IIC_SDAO/
ESC_I2CDATA
AB6 — CKIO/IRQ11_5 [P11.5 |— POEO# / SCIEXTCLK / — — HCKIO —
GTIOC5_0A/ IC_sCL2/
GTETRGA NAND_RY_BY3#
AB7 — BSCANP — — — — — — — —
AB8 — VSS — — — — — — — —
AB9 — — — — — — — USB_DP — —
AB10 — VCC18_USB — — — — — — — —
AB11 — VSS — — — — — — — —
AB12 — — — — — — — PCIE_RXDP — —
AB13 — VSS — — — — — — — —
AB14 — — — — — — — PCIE_TXDP — —
AB15 — VSS — — — — — — — —
AB16 — XTAL — — — — — — — —
AB17 — VSS — — — — — — — —
AB18 — — — — — — — ANO00O — —
AB19 — — — — — — — ANO002 — —
AB20 — — — — — — — AN101 — —
AB21 — — — — — — — AN202 — —
AB22 — — — — — — — AN204 — —
AB23 — — — — — — — AN206 — —
AC1 — VSS — — — — — — — —
AC2 - IRQ11_1 PI_1 | — GTIOCO_3A RXD1/SCL1/MISO1/ | — USB_OVRCUR | — ENCIFDI2
RXDE2/1IC_SCLO /
ESC_I2CCLK
AC3 — RSTOUT#/ P11_4 |[— GTETRGSA TXDO/SDAO/MOSIO / — — — —
IRQ11_4 1IC_SDA1
AC4 — IRQ11_6 P11_6 |— — 1IC_SDA2 — USB_OVRCUR | — —
AC5 —_ TMS /IRQ12_0 P12.0 |— —_ —_ — —_ — —_
AC6 — VSS — — — — — — — —
AC7 — TCK/IRQ12_2 P12.2 |— — — — — — —
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1. Overview

Table 1.20 List of pins and pin functions (489-pin FBGA) (18 of 18)
Pin 10 Port Power supply 110 Bus, Timer (MTU3, Communication (SCI, | DSMIF Analog / High Host Encoder I/F
number | power clock, system port DMAC POE3, GPT/ IIC, GMAC, ETHSW, speed (DDRSS, | interface (ENCIF, ENDAT,
domain control, POEG, CMTW, ESC, ESWM, HPSW, ADC12, USB, (SHOST, ENDATS3, HDSL,
interrupt RTC) CANFD, SPI, xSPI, PCIE) PHOST, ENCOUT)
SDHI, NAND) MBXSEM)

AC8 — VSS — — — — — — — —

AC9 — — — — — — — USB_DM — —

AC10 — VSS_USB — — — — — — — —

AC11 — VSS — — — — — — — —

AC12 — — — — — — — PCIE_RXDN — —

AC13 — VsS — — — — — — — —

AC14 — — — — — — — PCIE_TXDN — —

AC15 — VSS — — — — - — — —

AC16 — EXTAL — — — — — — — —

AC17 — RES# — — — — — — — —

AC18 — — — — — — — ANO0O1 — —

AC19 — — — — — — — ANO003 — —

AC20 — — — — — — — AN100 — —

AC21 — vss — — — — — — — —

AC22 — — — — — — — AN200 — —

AC23 — VSS — — — — — — — —
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Characteristics

2. Electrical Characteristics

Electrical characteristics of this LSI is defined with the following conditions unless otherwise described.

Conditions:

e (Core voltage

VDD =PCIE VDDA TX=PCIE VDDA RX=1.05to 1.15V

e [ PDDR4 I/O voltage
DDR VDDQ=1.06t0 1.17 V

e 1.8V I/O and analog voltage

VCC1833 n(n=0to 6, 1.8-V mode) = VCC18 PLLn (n=0 to 4)= AVCCI8_TSU = VCC18_OTP = VCCI8 USB =
AVCC18_USB =VCC18_ADCn (n=0 to 2) = PCIE_VCC18A = PCIE_VCCI8A_CMN = 1.70 to 1.95 V

e 3.3V I/O and analog voltage

VCC33=VCCI833 n(n=0to 6,3.3-V mode) = VCC33 USB =3.135V to 3.465

e Ground
VSS=VSS USB=0V

e Operating temperature
Tj=-40to 125°C

2.1 Absolute Maximum Ratings
Table 2.1 Absolute maximum ratings (1 of 2)
Parameter Symbol Value Unit
Power supply voltage (3.3-V mode) VCC33 -0.3to +3.8 \Y
VCC1833_0 to VCC1833_6 (3.3-
V mode)
Power supply voltage (1.8-V mode) (VCC18) -0.3to0 +2.5 Vv
VCC1833_0 to VCC1833_6 (1.8-
V mode)
Power supply voltage (Core) VDD -0.3to +1.5
Input voltage Vin (3.3-V logic) -0.3 to smaller value of VDD33/
VCC1833_n (3.3-V mode) + 0.3
or3.8
Input voltage Vin (1.8-V logic) -0.3 to smaller value of VDD33/ |V
VCC1833_n (1.8-V mode) + 0.3
or25
ABBG power supply voltage VDD18ABG -0.3to +2.5 Vv
PLL power supply voltage VCC18_PLLO to VCC18_PLL4 -0.3to +2.5 \%
TSU power supply voltage AVCC18_TSU -0.3to0 +2.5 V
OTP power supply voltage VCC18_OTP -0.3to +2.5 Vv
USB power supply voltage VCC33_USB -0.3 to smaller value of VCC33 + |V
0.3 0r3.8
VCC18_USB, AVCC18_USB -0.3to +2.5 \
ADC12 power supply voltage VCC18_ADCO to VCC18_ADC2 |-0.3to +2.5
PCI Express power supply voltage PCIE_VCC18A, -0.3to +2.5
PCIE_VCC18A_CMN
PCIE_VDDA_TX, -0.3to+1.5 \
PCIE_VDDA_RX
LPDDR4 power supply voltage DDR_VDDQ -0.3to+1.4
Voltage difference between power supply pins VCC33-VCC18 -2.5to0 +2.1
ADC12 analog input voltage VAN -0.3 to smaller value of
VCC18_ADCn + 0.3 or 2.5
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Table 2.1 Absolute maximum ratings (2 of 2)

Parameter Symbol Value Unit

ADC12 reference voltage VREFHO to VREFH2 -0.3 to smaller value of \Y
VCC18_ADCn +0.30r2.5

Crystal oscillator pins input voltage XTAL, EXTAL -0.3to +1.5 V

Operating temperature (Junction temperature) Tj -40 to +125 °C

Storage temperature Tstg -55 to +125 °C

Caution: Permanent damage to the LSI might result if absolute maximum ratings are exceeded.

2.2 Power Supply

Table 2.2 Power supply

Parameter Symbol Min. Typ. Max. Unit
Power supply voltage (3.3-V 1/0) VCC33 3.135 3.3 3.465 \%
VCC1833_0to
VCC1833_6 (3.3-V
mode)
Power supply voltage (1.8-V 1/O) (vcce18) 1.7 1.8 1.95 \Y
VCC1833_0 to
VCC1833_6 (1.8-V
mode)
Power supply voltage (Core) VDD 1.05 1.1 1.15 \%
Ground VSS — 0 — \Y
ABBG power supply voltage VDD18ABG 1.7 1.8 1.95 \%
PLL power supply voltage VCC18_PLLO to 1.7 1.8 1.95 \%
VCC18_PLL4
TSU power supply voltage AVCC18_TSU 1.7 1.8 1.95 \%
OTP power supply voltage VCC18_OTP 1.7 1.8 1.95 \%
USB power supply voltage VCC33_USB 3.135 3.3 3.465 \%
VCC18_USB, 1.7 1.8 1.95 \Y
AVCC18_USB
VSS_USB — 0 — \Y
ADC12 power supply voltage VCC18_ADCO to 1.7 1.8 1.95
VCC18_ADC2
PCI Express power supply voltage PCIE_VCC18A, 1.7 1.8 1.95 \%
PCIE_VCC18A_CMN
PCIE_VDDA_TX, 1.05 1,1 1,15 \
PCIE_VDDA_RX
LPDDR4 power supply voltage DDR_VDDQ 1.06 11 117 \%
ADC12 reference voltage VREFHnN (n=0to 2) VSS — VCC18_ADCn \%

Note:  The condition of A/D conversion characteristics is VREFHn = VCC18_ADCn (n = 0 to 2). And power-up/down sequence should
follow VCC18_ADCn.
Note:  Even if there are unused functions, power must be supplied to each power pins.

2.3 Power On/Off Sequence

Power on/off sequence and timing are shown in the figure and table below.

For power-up, 1.1-V power (i.e. VDD) must be supplied first, 1.8-V power (i.e. VCC18, PCIE_VCCI18A, and AVCC) must
be supplied second, 3.3-V power (i.e. VCC33) must be supplied third, then 1.8-V/3.3-V SDHI, 1.1-V DDR I/O, and 1.1-V
PCle power (i.e. VCC1833 5/6, DDR_VDDQ, and PCIE_ VDDA TX/RX) must be supplied. The power-up sequence must
be completed within 100 ms. The reset signal (i.e. RES#) must be held to Low level during the power-up.
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For power-down, 1.8-V/3.3-V SDHI, 1.1-V DDR 1/O and 1.1-V PCle power (i.e. VCC1833 5/6, DDR_VDDAQ, and
PCIE VDDA TX/RX) must go down first, 3.3-V power (i.e. VCC33) must go down second, and then 1.1-V and 1.8-V
power (i.e. VDD, VCC18, PCIE_VCCI18A, and AVCC). The power-down sequence must be completed within 100 ms.

When 1.8-V/3.3-V switching power supply for SDHI is not used, VCC1833_5 can follow the 1.8-V power or 3.3-V power
timing according to the voltage mode. VCC1833_6 should follow the 3.3-V power timing because VCC1833 6 is 3.3V

fixed at power-on.

The rise and fall time of each power supply for the power-up and the power-down must be larger than 10 ps.

Power supply voltages and reset signal must be applied with monotonic increase.

Do not apply a negative voltage to power supply voltages.

Do not apply a voltage to any pins except P12_4 (USB_VBUSIN) until the power supply has powered up.
A stable clock must be supplied to EXTAL/XTAL or EXTCLKIN pin when the reset signal (i.e. RES#) is driven high.

(1)Trisepwr (13)Tfallpwr
] >—p
1.1-V core power supply )
B — ’(_1’)Tr|sepwr (9)Tdly1811d —
(2)Tdly1118u
» »—»: (13)Tfallpwr
7T 1
1.8-V power supply
8)Tdly3318d \____ 1
(1)Trisepwr ( )‘1 —
> I
(3)Tdly1833u r(13)THallowr
3.3-V power supply - --2.5V
(7)TdlyDD33d | © |
(4)Td|y33D¢BLL ‘ 1.—.
(1)Trisepwr (13)Tfallpwr
> [ ]
1.8-V/3.3-V SDHI power supply
(1)Trisepwr (13)Tfallpwr
—> —p!
1.1-V DDR I/O and PCle power supply
A
XTAL / EXTAL Oscillation
(11)Tdlytotalu R (12)Tdlytotald R
&) Tdeset ,(B)Trisereset (10)Tdlyresetd
yresetu a >
RES# N
A
TRST#

Note: e When 1.8V is supplied to VCC1833_n, should follow the 1.8-V power supply sequence. When 3.3V is supplied to
VCC1833_n, should follow the 3.3-V power supply sequence.
e When SDHI used UHS-I mode, VCC1833_5/VCC1833_6 should require 3.3V at power up but separated power
supply and sequence from other 3.3V. At power down, either 1.8-V or 3.3-V voltage is available.
o All 3.3-V power supplies except SDHI with UHS-I mode must start up at the same time.
Figure 2.1 Power on/off sequence
Table 2.3 Power on/off sequence timing (1 of 2)
Value
No. Symbol Description Min. Typ. Max.
(1) Trisepwr Rising time of the power supply voltage 10 ys — 30 ms
(2) Tdly1118u Delay time from completion of rising of the 1.1-V core power 0 — 100 ms
supply voltage to start of rising of the 1.8-V power supply
voltage
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Table 2.3 Power on/off sequence timing (2 of 2)
Value
No. Symbol Description Min. Typ. Max.
(3) Tdly1833u Delay time from completion of rising of the 1.8-V power supply 0 — 100 ms
voltage to start of rising of the 3.3-V power supply voltage
(4) Tdly33DDu Delay time from completion of rising of the 3.3-V power supply 10 us — 100 ms
voltage to start of rising of the 1.8-V/3.3-V SDHI, and 1.1-V DDR
I/O and PCle power supply voltage
(5) Tdlyresetu Delay time from completion of rising of the 1.8-V/3.3-V SDHI, 10 ms — —
and 1.1-V DDR 1/O and PCle power supply voltage to start of
rising of RES# when XTAL/EXTAL is used.
Delay time from completion of rising of the 1.8-V/3.3-V SDHI, 1ms — —
and 1.1-V DDR 1/O and PCle power supply voltage to start of
rising of RES# when EXTCLKIN is used.
(6) Trisereset Rising time of RES# — — 150 ps
(7) TdlyDD33d Delay time from start of falling of the 1.8-V/3.3-V SDHI, and 0 — 100 ms
1.1-V DDR I/O and PCle power supply voltage to start of falling
of the 3.3-V power supply voltage
(8) Tdly3318d Delay time from the time when the 3.3-V power supply voltage |0 — 100 ms
drops below 2.5V to start of falling of the 1.8-V power supply
voltage
(9) Tdly1811d Delay time from start of falling of the 1.8-V power supply voltage |0 — 100 ms
to start of falling of the 1.1-V power supply voltage
(10) Tdlyresetd Delay time from start of falling of RES# to start of falling of 8 us — —
1.8-V/3.3-V SDHI, and 1.1-V DDR I/O and PCle power supply
voltage
(11) Tdlytotalu Startup time of all power supply voltage 0 — 100 ms
(12) | Tdlytotald Shut down time of all power supply voltage 0 — 100 ms
(13) | Tfallpwr Falling time of the power supply voltage 10 ps — 30 ms
24 DC Characteristics
Table 2.4 DC Characteristics (3.3-V mode) (1 of 2)
Item Symbol Conditions Min. Typ. Max. Unit
Input High-level voltage V|33 3.3-V mode, Schmitt Trigger 2.0 — VCC33+0.3 |V
Control Disabled, Except P12_4
Input Low-level voltage VL33 pin -0.3 — 0.8 Vv
Positive trigger voltage VT133+ 3.3-V mode, Schmitt Trigger 0.9 — 2.1 \%
Control Enabled, Except P12_4
Negative trigger voltage V7133 pin 0.7 — 1.9 \%
Hysteresis voltage AVT33 0.2 — — Vv
Input High-level voltage 2 ViH33_2 3.3-V mode, Schmitt Trigger VCC33x0.7 |[— VCC33+0.3 |V
Control Disabled, P12_4 pin
Input Low-level voltage 2 ViL33 2 ONLY -0.3 — VCC33x0.3 |V
Positive trigger voltage 2 VT33+ 2 3.3-V mode, Schmitt Trigger — — VCC33x0.72 |V
Control Enabled, P12_4 pin
Negative trigger voltage 2 VT332 ONLY VCC33x0.3 |[— — \%
Hysteresis voltage 2 AVT33 2 VCC33 % 0.1 — — \%
Output High-level voltage VoH33 Low, IOH = -2 mA VCC33-04 |— — \Y
VoH33 Middle, IOH = -4 mA VCC33-04 |— — \
VoH33 High, IOH = -8 mA VCC33-04 |— — \
VoH33 Ultra High, IOH = -12 mA VCC33-04 |— — Vv
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Table 2.4 DC Characteristics (3.3-V mode) (2 of 2)
Item Symbol Conditions Min. Typ. Max. Unit
Output Low-level voltage VoL33 Low, IOL =2 mA — — 0.4 \Y
VoL33 Middle, IOL = 4 mA — — 04 \Y
VoL33 High, IOL = 8 mA — — 0.4 Vv
VoL33 Ultra High, IOL = 12 mA — — 04 \
Input leakage current [lin] Vin=0V, Vin =VCC33 — — 10 pA
Three-State leakage current (off state) [Irsil Vin =0V, Vin = VCC33 — — 10 HA
Input Pull-up resistors resistance Rpu Vin=0V 15 — 300 kQ
Input Pull-up resistors current Ipu Vin=0V -220 — -11 MA
Input Pull-down resistors resistance Rpd Vin = VCC33 15 — 300 kQ
Input Pull-down resistors current Ipd Vin = VCC33 11 — 220 uA
Input Capacitance Cin All input/output and input pins — — 10 pF
Table 2.5 DC Characteristics (1.8-V mode)
Item Symbol Conditions Min. Typ. Max. Unit
Input High-level voltage ViH1s 1.8-V mode, Schmitt Trigger VCC18 x 0.65 |— VCC18+0.3 |V
Input Low-level voltage ViL1s Control Disabled -0.3 — VCC18 x0.35 |V
Positive trigger voltage VT18+ 1.8-V mode, Schmitt Trigger VCC18x04 |— VCC18x0.7 |V
Control Enabled
Negative trigger voltage VT1s- VCC18x0.3 |— VCC18x0.6 |V
Hysteresis voltage AVT4g VCC18 x 0.1 — — \Y
Output High-level voltage VoH1s Low, IOH = -2 mA VCC18-0.45 |— — \Y
VoH1s Middle, IOH = -4 mA VCC18-045 |— — \
VoH1s High, IOH = -8 mA VCC18-045 |— — \Y
VoH1s Ultra High, IOH = -12 mA VCC18-0.45 |— — \Y
Output Low-level voltage VoL1s Low, IOL =2 mA — — 0.45 \%
VoL1s Middle, IOL =4 mA — — 0.45 \
VoL1s High, IOL = 8 mA — — 0.45 \Y
VoL1s Ultra High, IOL = 12 mA — — 0.45 \
Input leakage current [lin] Vin=0V, Vin =VCC18 — — 10 pA
Three-State leakage current (off state) [Irsil Vin=0V, Vin =VCC18 — — 10 MA
Input Pull-up resistors resistance Rpu Vin=0V 15 — 300 kQ
Input Pull-up resistors current Ipu Vin=0V -120 — -6 MA
Input Pull-down resistors resistance Rpd Vin =VCC18 15 — 300 kQ
Input Pull-down resistors current Ipd Vin = VCC18 6 — 120 pA
Input Capacitance Cin All input/output and input pins — — 10 pF
Table 2.6 USB2.0 USB_RREF Pin
Item Symbol | Conditions Min | Typ. | Max. Unit
Reference resistor'! RRrer — 1.8 (x1%) kQ
Note 1. The reference resistor connected to the USB_RREF pin is for external connection to this LSI.
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Table 2.7 USB2.0 Pull-Up/Pull-Down Resistors
Item Symbol Conditions Min. Typ. Max. Unit
USB_DP pull-up resistor Rpy Idle 0.900 — 1.575 kQ
(when the function controller is selected) Transmission/reception 1425 — 3.090 KO
USB_DP/USB_DM pull-down resistors | Rpp — 14.25 — 24.80 kQ
(when the host controller is selected)
Table 2.8 USB2.0 Host/Function-Related Pins (Low/Full Speed)
ltem Symbol Conditions Min. Typ. Max. Unit
Input high level voltage VESIH — 2.0 — — \%
Input low level voltage VEsIL — — — 0.8 \Y
Differential input sensitivity VEspI |(USB_DP) - (USB_DM)| 0.2 — — \Y
Differential common mode range VEscum — 0.8 — 2.5 \%
Output low level voltage VEsoL IFSOL =2 mA 0.0 — 0.3 \%
Output high level voltage VESOH IFSOH = -200 pA 2.8 — 3.6 \Y
Output signal crossover voltage VESCRs — 1.3 — 2.0 \%
Table 2.9 USB2.0 Host/Function-Related Pins (High Speed)
Item Symbol Conditions Min. Typ. Max. Unit
Squelch detection threshold voltage VHssa — 100 — 150 mV
(differential voltage)
Disconnection detection threshold VHspsc — 525 — 625 mV
voltage (differential voltage)
Common mode voltage range VHscm — -50 — 500 mV
Idle state VHsol — -10.0 — 10.0 mV
Output high level voltage VHsoH — 360 — 440 mV
Output low level voltage VHsoL — -10.0 — 10.0 mV
Chirp J output voltage (differential) VCHIRPJ — 700 — 1100 mV
Chirp K output voltage (differential) VCHIRPK — -900 — -500 mV
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Table 2.10 Supply Current (1 of 2)

Item Symbol Conditions Min. Typ. Max. Unit
Normal operation lvdd Cortex-A55 Clock = 1.2 GHz — — 2300 mA
Cortex-R52 Clock = 800 MHz, Tj
<110°C

lvcess 1 — 27 — mA
lvccigzz o |1 — 18 — mA
lvcc183s 1 " — 9 — mA
lvccigaz 2 |1 — 18 — mA
lvccigaz sz |1 — 9 — mA
lvccigss 4 |1 — 9 — mA
lvccigas s | — 9 — mA
lvccigsz e |1 — 9 — mA
lvcc1s pLLo | — — — 6 mA
lvccis pLLr | — — — 6 mA
lvcc1s P2 |— — — 6 mA
lvccts pus | — — — 6 mA
lvcc1s pLLa | — — — 6 mA
lvccis_use | — — — 39 mA
lvcc1s_abco | — — — 3 mA
lvcc1s_Abct | — — — 3 mA
lvcc1s_apc2 | — — — 3 mA
lvccis Tsu | — — — 1 mA
lvccis otP | — — — 5 mA
lvcecss uss | — — — 6 mA
IpciE_vectsa | — — — 8 mA
IpciE_vec1sa | — — — 8 mA
_CMN
IpciE_VvDDA_ T |— — — 18 mA
X
lpciE_VDDA R | — — — 19 mA
X
Ibbr_vODQ | — — — 260 mA
lvbbaBG — — — 1.1 mA
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Table 2.10 Supply Current (2 of 2)

Item Symbol Conditions Min. Typ. Max. Unit

Low power consumption mode™? | lvad All modules inactive — 18 — mA
lvcess " — 13 — mA
lvccigsz o | — 4 — mA
lvccigss 1 |1 — 2 — mA
lvcc1gzz 2 |1 — 4 — mA
lvccigsz 3 | — 2 — mA
lvcciesz 4 | — 2 — mA
lvccigaz s |1 — 2 — mA
lvccigaz e |1 — 1 — mA
lvcc1s pLLo | — — 35 — mA
lvcc1s pLLt | — — 35 — mA
lvcc1s pL2 | — — 0.1 — mA
lvcc1s pLLs | — — 0.1 — mA
lvcc1s pLLa | — — 0.1 — mA
lvcc1s uss | — — 0.5 — mA
lvccis_apco | — — 0.2 — mA
lvcc1s_apct |— — 0.2 — mA
lvcc1s Abc2 | — — 0.2 — mA
lvccis Tsu | — — 0.1 — mA
lvccis_otP | — — 0.1 — mA
lvccas_use | — — 0.3 — mA
IpciE_veetsa | — — 0.8 — mA
lpciE_veetsa | — — 0.8 — mA
_CMN
lpciE_VDDA_T |— — 0.5 — mA
X
IpciE_VDDAR | — — 0.5 — mA
X
Ibbr vbbQ | — — 0.3 — mA
lvDDABG — — 0.1 — mA

Note:

These values are reference values. The actual operating current greatly depends on the system (such as unsharpened waveforms
due to I/O load and toggle frequency). Be sure to measure these current values in the system.
Note 1. 10 supply current (lyccas, lvec1833 n (n =0 to 6)) Should be 80 mA or less. (ZIOH in Table 2.11)

Note 2. All applicable modules are stopped or standby mode with the lowest clock frequency setting, no pull-up/down or operation for all I/O
ports, and room temperature.

Table 2.11 Permissible Output Currents

Item Symbol Conditions Min. Typ. Max. Unit
Permissible output low current (max. [o] R All output pins — — 12 mA
value per pin)

Permissible output low current (total) ZIoL Sum of all output pins — — 80 mA
Permissible output high current (max. IOH All output pins — — -12 mA
value per pin)

Permissible output high current (total) 2IOH Sum of all output pins — — -80 mA
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Note:  All output current values shall be within the values in this table to ensure the reliability of this LSI.

Table 2.12 Thermal Resistance value (Reference)

ltem Symbol Package Max. Unit
Thermal Resistance Oja 537 pin FBGA 21 x 21 mm, 0.8-mm pitch 15.0 °C/W
489 pin FBGA 16 x 16 mm, 0.65-mm pitch 15.0 °C/W

Wit 537 pin FBGA 21 x 21 mm, 0.8-mm pitch 0.13 °C/IW

489 pin FBGA 16 x 16 mm, 0.65-mm pitch 0.13 °C/IW

Note:  Package thermal resistance values above are based on EIA/JESD51-9 (2s2p) condition and reference only.

25 AC Characteristics

Table 2.13 Operating frequency

Parameter Symbol Min. Max. Unit
Operating Cortex-A55 Core clock (CA55CnCLK, n=0, 1) f 600 1,200 MHz
frequency Cortex-A55 DSU clock (CA55SCLK) 500 1,000

Cortex-R52 Core clock (CR52CnCLK, n =0, 1) 400 800

Peripheral module clock AH (PCLKAH) 400

Peripheral module clock AM (PCLKAM) 200

Peripheral module clock AL (PCLKAL) 100

Peripheral module clock H (PCLKH) 200

Peripheral module clock M (PCLKM) 100

Peripheral module clock L (PCLKL) 50

Peripheral module clock for ADC (PCLKADC) 25

Peripheral module clock for SCIn (PCLKSCIn, n =0 to 5) 75 100

Peripheral module clock for SCIEn (PCLKSCIEn, n =0 to 7) 75 100

Peripheral module clock for SPIn (PCLKSPIn, n =0 to 3) 75 100

xSPI serial clock (XSPI_CLKn) (n =0, 1) 12.5 133

DDR controller clock 0.0125 800

External bus clock output (CKIO) 25 100

Ethernet PHY reference clock (ETHn_REFCLK, n =0 to 4) 25

Ethernet PHY reference clock (RMIIn_REFCLK, n =0 to 4) 50

AC Characteristics are defined in condition of the 10 setting (DRCTLm register setting) show in Table 2.14.

Table 2.14 10 setting (DRCTLm register setting) condition (1 of 2)

DRCTLm register
Module Signal 10 type Voltage DRVn SRn SMTn
Bus CKIO High drive — 33V High Fast —
Other than the above |— 3.3V Middle Fast —
Other than the above Type A 33V Middle Slow Disable
Type B 33V Low Slow Disable
DMAC, MTU3, IIC, CANFD, All signals Type A 3.3V Middle Slow Disable
DSMIF Type B 3.3V Low Slow Disable
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Table 2.14 10 setting (DRCTLm register setting) condition (2 of 2)
DRCTLm register
Module Signal 10 type Voltage DRVn SRn SMTn
GPT GTIOCnA, GTIOCnB Type A 3.3V Middle Slow Disable
(n=0to0 17) -
(m=0,1) Type B 3.3V Low Slow Disable
GTADSMLm, GTADSMPm — 33V Low Slow Disable
SCI, SCIE, SPI All signals — 33V High Fast Disable
xSPI XSPIn_CKP, XSPIn_CKN, XSPIn_IO — 1.8V High Fast Disable
(n=0,1,m=0,1) [7:0], XSPIn_CSm#, XSPIn_DS -
— 3.3V High Fast Enable
Other than the above — — Low Slow Disable
Ethernet Interface ETHn_TXCLK, ETHn_TXDI[3:0] — 1.8 V/3.3 | High Fast Disable
(n=0to4) \Y
ETHn_TXER — 33V Middle Fast —
ETHn_RXCLK, ETHn_RXDI[3:0] — 1.8V/33 |[— — Disable
\Y
ETHn_RXER, ETHn_COL, ETHn_CRS |— 33V — — Disable
ETHn_REFCLK, RMIIn_REFCLK — 3.3V High Fast —
Other than the above — — Low Slow Disable
SHOSTIF HSPI_CK, HSPI_CS#, HSPI_|O[7:0] — 1.8 V/3.3 |High Fast Disable
\Y
HSPI_INT# — 1.8V/3.3 |Low Slow Disable
\Y
PHOSTIF All signals Type A 3.3V Middle Slow Disable
Type B 33V Low Slow Disable
SDHI (n=0, 1) SDR104, |SDn_CLK — 1.8V Ultra-high | Fast —
SDR50, - .
HS200 Other than the above — 1.8V High Fast Disable
DDR50, | All signals — 1.8V/3.3 |High Fast Disable
High \Y
Speed
DDR
Other SDn_CLK — 1.8 V/3.3 |High Fast —
than the \%
above - -
Other than the above — 1.8 V/3.3 | Middle Fast Disable
\Y
NANDC NAND_CEn#, NAND_CLE, NAND_ALE, |— 3.3V Middle Fast —
NAND_WP#
NAND_IOn — 3.3V High Fast Disable
NAND_RW#, NAND_WE# — 33V Middle Fast —
NAND_RY_BYn# — 3.3V — — Disable
Debug Interface TDO, TMS — 33V High Fast Disable
Other than the above — — Low Slow Disable
Other than the above — — Low Slow Disable
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2.5.1 Clock Timing
2511 CKIO Pin Output Timing

Table 2.15 CKIO pin output timing

Parameter Symbol Conditions Min. Typ. Max. Unit
CKIO pin output cycle time tekeye Figure 2.2 10 — 40 ns
CKIO pin output high level pulse width | tcky tekeye / 2 — tokr — — ns
CKIO pin output low level pulse width | tckL tekeye / 2 — toks — — ns
CKIO pin output rising time 1 tokr CKIO: High drive output | — — 3.8 ns
CKIO pin output falling time 1 toks Setting — — 3.8 ns
CKIO pin output rising time 2 tokr CKIO: Normal output — — 9 ns
CKIO pin output falling time 2 toks setting — — 9 ns
3 tckeye R
tekn B teke -
CKIO pinoutput 12 yceas £ Vo N\ VO Yo i viecas
§VOL33 VOL337
y teks &
Figure 2.2 CKIO pin output timing
251.2 Ethernet PHY Reference Clock Output Timing
Conditions:
C =30 pF (ETHn_REFCLK)
C =25 pF (RMIIn_REFCLK)
Table 2.16 Ethernet PHY reference clock output timing
Parameter Symbol Condition Min. Typ. Max. Unit
ETHn_REFCLK cycle time tck — 40 — — ns
ETHn_REFCLK frequency — — 25.00 £ 50 ppm MHz
EtherCAT in use 25.00 + 25 ppm MHz
ETHNn_REFCLK duty" — — 47 — 53 %
ETHn_REFCLK rising/falling time tokr/toks — 0.5 — 4.2 ns
RMIIn_REFCLK cycle time tck — 20 — — ns
RMIIn_REFCLK frequency — — 50.00 + 50 ppm MHz
RMIIn_REFCLK duty — — 45 — 55 %
RMIIn_REFCLK rising/falling time tekr/toks — 0.5 — 4.2 ns

Note 1. In the case of SCKCR3.ETHNREFCLKSEL =0 (n =0 to 4)
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tek

ETHn_REFCLK
RMIIn_REFCLK 1/2 VCC1833_n
output

1/2VCC1833_n

tokr

Figure 2.3 Ethernet PHY reference clock output timing

2513 EXTCLKIN External Clock Input

Table 2.17 EXTCLKIN clock timing

Parameter Symbol Conditions Min. Typ. Max. Unit
EXTCLKIN external clock frequency fExTCLKIN — 25.00 £ 50 ppm MHz
EtherCAT in use 25.00 £ 25 ppm MHz
EXTCLKIN duty FEXTCLKIN — +5% —
EXTCLKIN rising time YEXTCLKIN — 0 — 5 ns
EXTCLKIN falling time HEXTCLKIN — 0 — 5 ns
Note: ~ When using crystal resonator (i.e. EXTAL/XTAL clock is used), EXTCLKIN should be driven low.
fexTcLkin
EXTCLKIN external clock input
1/2 x VCC33 1/2 x VCC33
ViLss
frEXTCLKIN flexTeLKIN
Figure 2.4 EXTCLKIN external clock input timing
2514 EXTAL/XTAL Clock Timing
Table 2.18 EXTAL/XTAL clock timing
Parameter Symbol | Conditions Min. | Typ. | Max. Unit
EXTAL/XTAL clock frequency”’ fxtaL — 25.00 + 50 ppm MHz
EtherCAT in use 25.00 £ 25 ppm MHz

Note:  When using an external oscillator, be sure to leave XTAL open-circuit and make sure that EXTAL is driven low.

Note 1. When using the EXTAL/XTAL clock (i.e. crystal resonator), ask the oscillator manufacturer to evaluate oscillation of the oscillator.

For the oscillation stabilization time, see the evaluation result provided by the oscillator manufacturer.
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EXTAL clock oscillator input

XTAL clock oscillator output

fxtaL

1/2 x VDD

— VDD

1/2 x VDD

— VSS

The swing voltage range of EXTAL/XTAL should be from VSS to VDD.

Figure 2.5 EXTAL clock oscillator input and XTAL clock oscillator output timing
2515 LOCO Clock Timing
Table 2.19 LOCO clock timing
Parameter Symbol Conditions Min. Typ. Max. Unit
LOCO clock cycle time tLeye — 4.62 417 3.79 us
LOCO clock oscillation frequency tLoco — 216 240 264 kHz
LOCO clock oscillation stabilization wait time tLocowT — — — 40 us
LOCOCR.LCSTP \
Low-speed on-chip W\_
oscillator output __| SJ—\—/—\—/—\—[
. tLocowr o
LOCO clock 'N\J
Figure 2.6 LOCO clock oscillation start timing
252 Reset, Interrupt, and Mode Timing
Table 2.20 Reset, interrupt, and mode timing
Parameter Symbol Conditions Min. Typ. Max. Unit
RES# pulse width At power on tdiyreset Figure 2.7 10 — — ms
Other than above tdiyreset2 1 — — ms
RES# rising time trisereset — — 150 us
TRST# pulse width At power on tdlyreset 10 — — ms
Other than above tdiyreset2 1 — — ms
TRST# rising time trisereset — — 150 us
SEI pulse width Level detection tsew Figure 2.8 tPHoyc X 2.5M — — ns
Edge detection teMoyc X 3.52*3 — — ns
IRQ pulse width Level detection tirQw Figure 2.9 tPHeyc ¥ 2.5M — — ns
Edge detection teMoyc X 3.52*3 — — ns
Mode hold time (to RES#) | At power on tMDH Figure 2.10 250 — — ns

Note 1. tppcyc: PCLKH cycle
Note 2. tppcyc: PCLKM cycle
Note 3. This value is when noise filter sampling frequency divided rate is 1. In other cases, it is [clock division rate] x tpycyc % 3.5.
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trisereset

RES#
TRST#

tdlyreset, tdlyresetZ

Figure 2.7 Reset input timing

SEI %
‘4

tsew

Figure 2.8 SEl interrupt input timing

IRQO to IRQ15 % %
N q

tiraw

Figure 2.9 IRQ interrupt input timing

RES#

MD[2:0],
MDV[5:0],
MDD,
MDW[1:0],
MDB

Valid Data

Figure 2.10 Mode input timing

253 Bus Timing

Table 2.21 Bus timing (1 of 2)
Conditions: Vop = VCC33 x 0.5, Vo = VCC33 x 0.5, C = 15 pF (CKIO), 30 pF (others), Tjmin = -40°C

CKIO = 1/tckeye !
(Max 66 MHz)
Parameter Symbol | Min. Max. Unit | Reference Figure
Address delay time 1 taD1 0 10 ns Figure 2.11 to Figure 2.18
Address delay time 2 taD2 1/2tckeyc 1/2tckeyc + 10 | ns Figure 2.18
Address setup time tas 0 — ns Figure 2.11 to Figure 2.14,
Figure 2.18
Chip enable setup time tcs 0 — ns Figure 2.11 to Figure 2.14,
Figure 2.18
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Table 2.21 Bus timing (2 of 2)
Conditions: Vo = VCC33 % 0.5, Vo = VCC33 x 0.5, C = 15 pF (CKIO), 30 pF (others), Tjmin = -40°C
CKIO = 1/tckeyc !
(Max 66 MHz)
Parameter Symbol | Min. Max. Unit | Reference Figure
Address hold time taAH 0 — ns Figure 2.11 to Figure 2.14
BS delay time tBsD — 11 ns Figure 2.11 to Figure 2.18
CSn# delay time 1 tcsp1 0 10 ns Figure 2.11 to Figure 2.18
Read/write delay time 1 tRWD1 0 10 ns Figure 2.11 to Figure 2.18
Read strobe delay time trsD 1/2tckeye 1/2tckeye + 10 | ns Figure 2.11 to Figure 2.18
Read data setup time 12 High-drive output trRDS1 12tcKeyc + 4 | — ns Figure 2.11 to Figure 2.17
Normal output 1V 2ckeye + 7 | — ns
Read data setup time 32 High-drive output trRDS3 1 2tckeyc +4 | — ns Figure 2.18
Normal output 12tckeye + 7 | — ns
Read data hold time 1 tRDH1 0 — ns Figure 2.11 to Figure 2.17
Read data hold time 3 tRDH3 0 — ns Figure 2.18
Write enable delay time 1 tweD1 1/2tckeye 1/2tckeye + 10 | ns Figure 2.11 to Figure 2.16
Write enable delay time 2 tweD2 — 11 ns Figure 2.17
Write data delay time 1 twpD1 — 1 ns Figure 2.11 to Figure 2.17
Write data hold time 1 twDH1 1 — ns Figure 2.11 to Figure 2.17
Write data hold time 4 twDH4 0 — ns Figure 2.11 to Figure 2.15
WAIT# setup time "2 High-drive output twTs 1/2tcKeyc + 4.5 | — ns Figure 2.12 to Figure 2.18
Normal output 12tckeyc +8 | — ns
WAIT# hold time twTH 1/2tckeye + 3.5 | — ns Figure 2.12 to Figure 2.18
AH# delay time tAHD 1/2tckeyc 1/2tckeyc + 10 | ns Figure 2.15
Multiplex address delay time tmAD — 10 ns Figure 2.15
Multiplex address hold time tmAH 1 — ns Figure 2.15
Address setup time to AH# tavvH 12tckeye =2 | — ns Figure 2.15
DACK/TEND delay time tpacD See section 2.5.4. DMAC ns Figure 2.11 to Figure 2.18
Timing
Note:  Notation of 1/2tckcyc in the delay time, setup time, and hold time shows 1/2 cycles from the clock rising edge, that is, the reference

of clock falling.
Note 1.

Take the number of cycles of waiting that suits the system configuration into consideration with regard to the fmax value for CKIO

(the external bus clock). When CKIO is running at 50 MHz or a higher frequency, select high drive output.

Note 2.

Table 2.22 Bus timing (1 of 2)

These are values when high-drive output and normal output are respectively selected for CKIO.

Conditions: Vo = VCC33 x 0.5, Vo = VCC33 x 0.5, C = 12 pF (CKIO), 12 pF (others), Tjmin = -20°C

CKIO = 1/tckeyc !

(Max 100 MHz)
Parameter Symbol | Min. Max. Unit | Reference Figure
Address delay time 1 tAD1 0 8 ns Figure 2.11 to Figure 2.18
Address delay time 2 tap2 1/2tckeye - 0.5 | 1/2tckeyc +8 | ns Figure 2.18
Address setup time tas 0 — ns Figure 2.11 to Figure 2.14,

Figure 2.18
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Table 2.22

Bus timing (2 of 2)

Conditions: Vo = VCC33 x 0.5, Vo = VCC33 x 0.5, C = 12 pF (CKIO), 12 pF (others), Tjmin = -20°C

CKIO = 1/tckeyc !
(Max 100 MHz)

Parameter Symbol | Min. Max. Unit | Reference Figure
Chip enable setup time tcs 0 — ns Figure 2.11 to Figure 2.14,
Figure 2.18
Address hold time taH 0 — ns Figure 2.11 to Figure 2.14
BS delay time tesp — 8 ns Figure 2.11 to Figure 2.18
CSn# delay time 1 tcsp1 0 8 ns Figure 2.11 to Figure 2.18
Read/write delay time 1 tRWD1 0 8 ns Figure 2.11 to Figure 2.18
Read strobe delay time trRsD 1/2tckeyc 1/2tckeyc +8 | ns Figure 2.11 to Figure 2.18
Read data setup time 12 High-drive output tRDS1 1/2tckeye + 4.5 | — ns Figure 2.11 to Figure 2.17
Normal output 12tckeye + 7 |— ns
Read data setup time 32 High-drive output trRDS3 1/2tcKeyc + 4.5 | — ns Figure 2.18
Normal output 1V 2ckeye + 7 |— ns
Read data hold time 1 tRDH1 0 — ns Figure 2.11 to Figure 2.17
Read data hold time 3 tRDH3 0 — ns Figure 2.18
Write enable delay time 1 tweD1 1/2tckeye 1/2tckeyc +8 | ns Figure 2.11 to Figure 2.16
Write enable delay time 2 tweD2 — 9 ns Figure 2.17
Write data delay time 1 twpD1 — 8 ns Figure 2.11 to Figure 2.17
Write data hold time 1 twDH1 1 — ns Figure 2.11 to Figure 2.17
Write data hold time 4 twDH4 0 — ns Figure 2.11 to Figure 2.15
WAIT# setup time"2 High-drive output twTs 1/2tckeye + 4.5 | — ns Figure 2.12 to Figure 2.18
Normal output 12tckeyc +8 | — ns
WAIT# hold time twTH 1/2tckeye + 3.5 | — ns Figure 2.12 to Figure 2.18
AH# delay time taHD 1/2tckeye 1/2tckeyc +8 | ns Figure 2.15
Multiplex address delay time tmAaD — 8 ns Figure 2.15
Multiplex address hold time tmAH 1 — ns Figure 2.15
Address setup time to AH# tavvH 12tckeye =2 | — ns Figure 2.15
DACK/TEND delay time tbacD See section 2.5.4. DMAC ns Figure 2.11 to Figure 2.18
Timing
Note:  Notation of 1/2tckcyc in the delay time, setup time, and hold time shows 1/2 cycles from the clock rising edge, that is, the reference

of clock falling.
Note 1.

Take the number of cycles of waiting that suits the system configuration into consideration with regard to the fmax value for CKIO

(the external bus clock). When CKIO is running at 50 MHz or a higher frequency, select high drive output.

Note 2.

These are values when high-drive output and normal output are respectively selected for CKIO.
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" T L T2 .
oo [\ [\ [
tap1 tab1
A25 to AO X X:
tas
tcsp1 tcso1
CS5#, CS3#, ~ | I
CS2#, CSO#
tes
tRWD1 trRwD1
comes C
_ trsD | _ trsp . | tAaH_
-
RD# S tRDH1
Read trDs1 N
D31 to DO —
twep1 tweb1 taH
WE3# to WEO# \
twoH4
Write twop1 twiH1
D31to D0 —
tesp tesp
[
BS# _\
tpAco toacp
DACK™ %
Note 1. DACK is waveform when active-low is specified.
Figure 2.11 SRAM interface basic bus cycle (no wait)
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" T L Tw L T2 N
oo f N\ f [ \_J
tab1 tab1
A25 to AO X X:
_tas
tesor ™ tcsp1
CS5#, CS3#, ~ | I
CS2#, CS0#
tes
tRWD1 trRwD1
_ trsD | _ trsp . | tAaH_
-
RD# \ tROH1
Read < trDS1
D31 to DO —
twep1 tweor | tan
WE3# to WEO# \
twoH4
Write twop1 twipH1
D31to D0 —
tesp tesp
e »
BS# _\
tpAco toacp
DACK'' %
twTH
twrs |
WAIT# / \
/ \
Note 1. DACK is waveform when active-low is specified.
Figure 2.12 SRAM interface basic bus cycle (software wait 1)
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T1 Tw TwX e T2 N
o [\ N\ \_/ \_f
tap1 tap1
- » - >
A25 to AO X )C
tas
«——»
tcsp1 tcsp1
CS5#, CS3#, ~ | I
CS2#, CSO#
tcs
tRWD1 trRwD1
comrs C
trsD tRsb | taH
RD# \ t
RDH1
Read < trDS1 N
D31 to DO —
tweb1 tweb1 taH
WE3# to WEO# \ 7[
twpH4
Write twop1 ) twiH1
b
D31to D0 — \
tesp tesp
>
BS# _\
tbAcD toacp
DACK™
twrw | twr
twrs twrs -
WAIT# \ / / \
\ 117 \
Note 1. DACK is waveform when active-low is specified.
Figure 2.13 SRAM interface basic bus cycle (software wait 1, external wait 1 inserted)
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. T Tw T2 | Taw T Tw T2 | Taw
CKIO _7[_\_7(_\_7(_\_][_\_7!_\_71_\_7(_\_71_\_7[
tap1 tap1 tap1 taD1
] >
A25 to AD X X
tas tas
e N
tcsp1 tcso1 tcson tcsp1
— < e
CS5#, CS3#, ~ |
CS2#, CSO#
tcs tcs
tRWD1 tRwD1 tRwD1 tRwD1
RD/WR# ¢% &
_trsD trsp . |tAH trsp trsp | taH
RDH1 tRDH1
Read . tros?  tros1 1
D31 to DO A A
_tweps twept |tan tweb1 tweo1 |tan
WE3# to WEO# \ \
twoH4 twoH4
| » | »
Write twop1 tWDH1 twob1 tWDH1
D31 to DO —2k AL
tesp tesp tesp tesp
“«— e [ e
BS# _\ \
toacp toacp toaco tbaco
< — > —
DACK™ _\ _\
| twrH | twrH
twrs B twrs
WAIT# [\ [\
/ \ / \
Note 1. DACK is waveform when active-low is specified.

Figure 2.14 SRAM interface basic bus cycle (software wait 1, external wait enabled (WM = 0), no idle cycle)
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Ta1 Ta2 Ta3 T1 Tw TwX T2

CKIO _7!_\_7!_\_7!_\_7l_\_7!_\_7!_\_7!_\_7!_\_7

tap1
A25 to AO *

:

=
&
S

LJ

tcso1 tcso1
Cs5# ;ll B
trRwD1 trRwp1
RD/WR# * i
taHp taHD taHp
AHE | X *_ X

trsD trsD

RD# L ;‘ tRDH1

Read tmap tmaH trRDS1
L D15to DO ‘_.l/ Address Data —
[:A_VVH

twep1 tweb1
CWE1#, WEO# \
tavvH twob1 twbHa
Write < tMAE tmAH t?‘-n
_ D15to DO Address Data q_—

LN

N
tesp tesp
BS#
twrH twrH
twrs twrs
WAIT# \ ;{ 7{ \
tpaco tbaco
DACK*! T

Note 1. DACK is waveform when active-low is specified.

Figure 2.15 MPX-1/O interface bus cycle (address cycle 3, software wait 1, external wait 1 inserted)
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Note 1. DACK is waveform when active-low is specified.

Th T TwX T2 L Tf
oo [\ o\ \ (U S
tab1 taD1
>
A25 to A0 *
tcso1 tcso1
CS5#, CS3#,
CS2#, CSO# |
twep1 twep1
WE3# to WEO# / \_
tRwD1 trRwD1
<—>1 <—ﬂ
RD/WR# j
trsD trsD
Read— RD# tRDH1 \_
trDs1
D31 to DO
trRwD1 trRwD1
RD/WR# %R ;Z
Write —| twop1 twoH1
D31 to DO jk %
tesp tesp
BS# \
toaco toacD
DACK" ;Z
! I
twrH twTH
WAIT# \ / \
N/ / \
- twrs _ twrs

Figure 2.16

inserted, BAS = 0 (write cycle UB/LB control))

SRAM bus cycle with byte selection (SW =1 cycle, HW = 1 cycle, asynchronous external wait 1
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P Th T1 B TwX T2 Tf
K' o\ \ N N
oo [\ / / / ] ]
tap1 tap1
4—% >
A25 to AO *
tcso1 tcsp1
CS5#, CS3#,
CS2#, CSO# |
tweb2 tweb2
WES3# to WEO# %ﬁ %
‘ trRwD1
o
RD/WR# / Nﬁ
trsD trsD
/ jﬁ /
Read— RD# 7 | tromn
_ trost
D31 to DO
trRwD1 tRWD1 trRwD1
akd
RD/WR# / *
Write twobp1 twoH1
D31 to DO 2k %
tesp tesp
BS# \
toacp toacp
DACK*' .ﬁb
‘ \
twTH _ twm
WAIT \ / [\
# 17X
| twrs | twrs

Note 1. DACK is waveform when active-low is specified.

Figure 2.17 SRAM bus cycle with byte selection (SW =1 cycle, HW = 1 cycle, asynchronous external wait 1
inserted, BAS =1 (write cycle WE control))
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A25 to AO

CS4#, CSO#

RD/WR#

RD#

D31 to DO

WE3# to WEO#

BS#

DACK™

WAIT#

T1 Tw TwX T2B Twb T2B
K / FA N\ L\ L\
oo [\ f O\ / ] ] ] /o
tap1 tan2 tapz tab1
< > l—>
tcsp1 | tas tcso1
>
R
\
B tcs N
tRWD1 tRwD1
trsD trsD
\ /]
_ x 7
tRDH3 tRDH3
tross | | tross ' | |
tasp tesp
toacp tbaco
twrh twre
LA A
/
‘tWTS‘ twrs

Note 1. DACK is waveform when active-low is specified.
Figure 2.18 Burst ROM read cycle (software wait 1, asynchronous external wait 1 inserted, burst wait 1, 2)
254 DMAC Timing
Table 2.23 DMAC timing
Conditions: Von = VCC33 x 0.5, Vo = VCC33 x 0.5, C = 15 pF (CKIO), 30 pF (others), Tjmin = -40°C
Parameter Symbol Min." Max. Unit Reference figure
DMAC | DREQ pulse width tbraw tPHeyc * 2 — ns Figure 2.19
DACK and TEND delay time tbacD 0 10 ns Figure 2.20
Note 1. tppcyc: PCLKH cycle
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Table 2.24

DMAC timing

Conditions: Vo = VCC33 x 0.5, Vo = VCC33 x 0.5, C = 12 pF (CKIO), 12 pF (others), Tjmin = -20°C

Parameter Symbol Min."! Max. Unit Reference figure
DMAC | DREQ pulse width tbraw tPHCyc X 2 — ns Figure 2.19
DACK and TEND delay time tbacD -0.5 8 ns Figure 2.20
Note 1. tpHcyc: PCLKH cycle
DREQ
toraw
Figure 2.19 DREQ input timing
CKIO \_
toacop S toaco
DACK
TEND (
Figure 2.20 DACK and TEND output timing
255 On-Chip Peripheral Module Timing
2551 I/O Port Timing
Table 2.25 1/0 port timing
Parameter Symbol Min. Max. Unit" Reference figure
1/O port Input data pulse width tprw 1.5 — tPLeyc Figure 2.21

Note 1. tpicyc: PCLKL cycle

e [\

Port
) tPRW i
Figure 2.21 1/0 port input timing
2552 CMTW Timing
Table 2.26 CMTW timing
Parameter Symbol Min. Max. Unit"™1 Reference figure
CMTW | Input capture input pulse | Single-edge setting temtwicw | 1.5 — tPLcyc Figure 2.22
width Both-edge setting 2.5 —
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Note 1. tpicyc: PCLKL cycle

Input capture input

temTwicw
Figure 2.22 CMTW input capture input timing
2553 MTU3 Timing
Table 2.27 MTU3 timing
Parameter Symbol Min. Max. Unit"1 Reference figure
MTU3 Input capture input pulse | Single-edge setting tMTiIcw 2.5 — tPHeyc Figure 2.23
width
Both-edge setting 3.5 —
Timer clock pulse width | Single-edge setting tMTCKWHS 2.5 — tPHeyc Figure 2.24
Both-edge setting tMTcKwL 3.5 —
Phase counting mode 3.5 —

Note 1. tppcyc: PCLKH cycle

Input capture input

tmTicw

Figure 2.23 MTUS3 input capture input timing

{ {
MTCLKA to ’
MTCLKD q

tmTeKwL tMTCKWH

Figure 2.24 MTU3 clock input timing
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2554 POE3 Timing

Table 2.28 POE3 timing

Parameter Symbol Min. Max. Unit"1 Reference figure
POE3 POEN# input pulse width tPOEW 2.5 — tPHeyc Figure 2.25
Output disable time | Transition of the POEn# tPoEDI — 5x PCLKH |pus Figure 2.26
signal level +0.1
Simultaneous conduction | tpoepo — 3 x PCLKH |pus Figure 2.27
of output pins +0.1
Register setting tPOEDS — PCLKH + us Figure 2.28
0.1
Oscillation stop detection | tpoepos — 74 us Figure 2.29

Note 1. tppcyc: PCLKH cycle

POEN# input \ /

N /
tPoEw
Figure 2.25 POEN# input pulse timing
POEN# input S (
(n=0,4,8,10, 11) < >
troEw
MTU PWM output pins ¥ Output disabled
) troeDI

Figure 2.26 Output disable time for POE in response to transition of the POEn# signal level

Simultanegus active-level outputs detected*'
1

—\_

Outputs

MTU PWM output pins disabled

\L

|

A
A

troEDO

Note 1. When the active level is set to low.

Figure 2.27 Output disable time for POE in response to the simultaneous conduction of output pins
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Corresponding bit in

the SPOER register 7

MTU PWM output pins ¥ Outputs disabled

troeDs

Figure 2.28 Output disable time for POE in response to the register setting

wain st ][I

Oscillation stop detection
signal (internal signal)

X Outputs disabled
MTU PWM output pins <+

A

troEDos

Figure 2.29 Output disable time for POE in response to the oscillation stop detection

2555 GPT Timing

Table 2.29 GPT timing

Parameter Symbol Min. Max. Unit"1 Reference figure
GPT Input capture input | Single-edge setting teTicw 2.5 — tPHeyc Figure 2.30
pulse width -
Both-edge setting 3.5 —
External trigger Single-edge setting teTEW 2.5 — tPHeyc Figure 2.31
input pulse width -
Both-edge setting 3.5 —

Note 1. tpHcyc: PCLKH cycle (LLPP channels), PCLKM cycle (Other channels)

Y D

Input capture input

Figure 2.30 GPT input capture input timing
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External trigger

teTEW
Figure 2.31 GPT external trigger input timing
2556 POEG Timing
Table 2.30 POEG timing
Parameter Symbol Min. Max. Unit" Reference figure
POEG GTETRGnN input pulse width (n = A to D) troEGW 2.5 — tPHcyc Figure 2.32
Output Input level detection of the troEGDI — 3 x PCLKH |ps Figure 2.33
disable time | GTETRGn pin (via flag) +0.1
Detection of the output stopping | tpoegpo — 0.1 us Figure 2.34
signal from GPT (dead time
error, simultaneous high output,
or simultaneous low output)
Register setting tPOEGDS — PCLKH + us Figure 2.35
0.1
Oscillation stop detection tPOEGDOS — 74 us Figure 2.36

Note 1. tpycyc: PCLKH cycle (LLPP channels), PCLKL cycle (Other channels)

GTETRGnN input

(n=AtoD)

troEGW

Figure 2.32

POEG input timing

POEGGN.PIDF flag

GPT PWM output pins

GTETRGnN input

(n=AtoD) )'

A A Vi)

(n=AtoD)

troeGw

/

¥ Outputs disabled

A

troEGDI

v

Figure 2.33

GTETRGN pin

Output disable time for POEG via detection flag in response to the input level detection of the
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Output stopping signal

from GPT*' /

GPT PWM output pins ¥ Outputs disabled

troeGDO

Note 1. GPTn.GTST.DTEF (dead time error flag), GPTn.GTST.OABLF (simultaneous low out flag), or GPTn.GTST.OABHF
(simultaneous high output flag)

Figure 2.34 Output disable time for POEG in response to detection of the output stopping signal from GPT

POEGmMGn.SSF bit

(m=0to2,n=AtoD) 7

GPT PWM output pins 2 Outputs disabled

troEGDS

A4

Figure 2.35 Output disable time for POEG in response to the register setting

S

Oscillation stop detection
signal (internal signal)

. X Outputs disabled
GPT PWM output pins P s

troecDos

Figure 2.36 Output disable time for POEG in response to the oscillation stop detection

2557 A/D Converter Trigger Timing

Table 2.31 A/D converter trigger timing

Parameter Symbol Min. Max. Unit" Reference figure

A/D converter A/D converter trigger ADTRGO#, |ttrgw 1.5 — tPaDCeyc Figure 2.37
input pulse width ADTRG1#

Note 1. tpapceyc: PCLKADC cycle

e/ N\__/ N/ N\

ADTRGO#
ADTRG1#
trrew
Figure 2.37 A/D converter trigger input timing (ADTRGO0#, ADTRG1#)
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2558

SCI, SCIE Timing

Conditions: Vo = VCC33 x 0.5, Vo, = VCC33 x 0.5, C = 30 pF (except Simple 12C)

Table 2.32 SCI timing (1 of 2)

Parameter Symbol Min. Max. Unit Reference figure
SCI, SCIE Input clock cycle tseyc 4 — tpscicyc Figure 2.38
(Asynchronous)

Input clock pulse width tsckw 0.4 0.6 tscye

Input clock rise time tsckr — 3 ns

Input clock fall time tscks — 3 ns

Output clock cycle tseyc 6 — tpscicyc

Output clock pulse width tsckw 0.4 0.6 tscye

Output clock rise time tsckr — 3 ns

Output clock fall time tsckf — 3 ns
SClI SDA input rise time tsr — 1000 ns Figure 2.39
(Simple I12C,
Standard mode) | SDA input fall time tsf — 300 ns

SCL, SDA input spike pulse removal | tsp 0 2 x NFcyc*1 ns

time

Data input setup time tspas 250 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF
SCI SDA input rise time tsr — 300 ns Figure 2.39
(Simple 12C,
Fast mode) SDA input fall time tsf — 300 ns

SCL, SDA input spike pulse removal | tgp 0 2 x NFcyc*1 ns

time

Data input setup time tspas 100 — ns

Data input hold time tspAH 0 — ns

SCL, SDA capacitive load Cp — 400 pF
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Table 2.32 SCI timing (2 of 2)

Parameter Symbol Min. Max. Unit Reference figure
SClI SCK output clock cycle (master) tspeyc 2 65536 tpsclicyc Figure 2.40 to
(Clock sync, - Figure 2.45
Simple SPI) SCK input clock cycle (slave) 2 65536
SCIE SCK clock high pulse width tspokwh | 0.4 0.6 tspeyc
(Clock sync)
SCK clock low pulse width tspPCKwL 0.4 0.6 tspeyc
SCK clock rise/fall time tsSPCKRs — 3 ns
tspckr
Data input setup | Internal clock tsu 7 — ns
time
External clock 4 —
Data input hold Internal clock tHy 3 — ns
time
External clock 4 —
Data output delay | Internal clock tob — 3 ns
time
External clock — 14
Data output hold | Internal clock ton -3 — ns
time
External clock 0 —
Data rise/fall time tpr, toF — 3 ns
Slave access time | Internal clock tsa — 3 xtpscicyc + 14 | ns
External clock — 3 X tpsCicyc + 14
Slave output Internal clock tREL — 3 X tpscieyc + 12 | ns
release time
External clock — 3 * tpsCicye 12
SCI SS input setup time tLEAD 1 — tspeyc
(Simple SPI)
SS input hold time tLac 1 — tspeyc
SS input rise/fall time tssr, tssp | — 3 ns
Note:  tpscicyc: PCLKSCIn cycle
Note 1. NEcyc = 4n x 2m-1 x tpscicyc
n: CCR2.CKS[1:0] (n=0, 1, 2, 3)
m: CCR1.NFCS[2:0](m =1, 2, 3, 4)
tsckw tsckr tsckr
SCKn i *
(n=0to5)
SCKEm
(m=0to7) —
tScyc
Figure 2.38 SCK clock input/output timing
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Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

Figure 2.39 SCI simple 12C mode timing

SCKn
SCKEm

ton/toH
TXDn
TXDm

tsu th

RXDn | |
RXDm
n=0to5
m=0to7

Figure 2.40 SCI input/output timing in clock synchronous mode

tSPCKWH tspekr tspokr

SCKn
master select output

tSPcyc

tSPCKWH tspekr tspokf

SCKn
slave select input

tSPcyc

»
>

Von = 0.7 X VCC33, VoL = 0.3 X VCC33, ViH = 0.7 X VCC33, ViL = 0.3 X VCC33

Figure 2.41 SCI simple SPI mode clock timing
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SCKn d
CPOL=0 Zz \

output Y, T
SCKn \ /_\_’ i
CPOL =1 K #

output f

tsu tH

17

(0

MISOn MSB IN DATA LSB IN MSB IN
input { ) \
1Dr, tzf > toH > too
r \ § r
MOSIn z MSB OUT DATA LSB OUT IDLE MSB OUT
output Fav 7 (« N
R

Figure 2.42 SCI simple SPI mode timing for master when CPHA =0

SCKi

cPoL= 0 N /_ﬁ_\_/_\
output R N

SCKi \ / \

CPOrI]_ =1 \ ,Z \_“_/_\_/

17 )

output
tsu tH
MISOn
input MSB IN D — DATA LSB IN \ MSBIN
toH too tor, tof
> |l —
MOSI ) s i
n K MSB OUT X DATA X LSB OUT IDLE X MSB OUT
output ] Y \
U

Figure 2.43 SCI simple SPI mode timing for master when CPHA = 1

tssF tssr
— —»
SSn 2£ \
input i Z
R
tLeap tac
< » P

SCKn ) — —
CPOL=0 i N / \
input P N

SCKn —_—

CPOL =1 N /_\_‘ /
input ]

tsa ton

£

top
H—p|
MISOn MSB OUT | DA';IA LSB OUT X MSB IN MSB OUT
output 7 [ 4
i > e

I

i'\:;)jfln { MSB IN
Figure 2.44 SCI simple SPI mode timing for slave when CPHA =0
R0O1DS0449EJ0110 Rev.1.10 RENESAS Page 98 of 193

May 29, 2026



RZ/T2N Datasheet 2. Electrical Characteristics

tssF tssr
—>| j—
SSn #
input X « .,_/ \
tLeaD tae
SCKn b g —
CPOL=0 y/ S; / /
input 7 I
SCKn \ Y
CPOL =1 \ 4 A
input
tsa ton too treL
« :L +“——> g n L b
MISOn — ST X sour X_ DATA X LSB OUT '>—@T
output X (Lastdata) 4 K x 7
tsu tn tor, tor
¥ X
input N—

Figure 2.45 SCI simple SPI mode timing for slave when CPHA =1

2559 [IC Timing
Conditions: Vgr. = 0.4V, Igp, =4 mA
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Table 2.33 lIC timing
Reference
Parameter Symbol | Min." "2 Max." 2 Unit | figure
IIc SCL input cycle time tscL 6(12) * tyiceyc + 1300 — ns Figure 2.46
(Standard-mode)
SCL input high pulse width tscLH 3(6) x tjiceyc + 300 — ns
SCL input low pulse width tscLL 3(6) * ticeyc + 300 — ns
SCL, SDA input rising time tsr — 1000 ns
SCL, SDA input falling time tsf — 300 ns
SCL, SDA input spike pulse removal | tgp 0 1(4) * ticeye ns
time
SDA input bus free time tBuF 3(6) x tjiceyc + 300 — ns
Start condition input hold time tsTAH ticeyc + 300 — ns
Restart condition input setup time tsTas 1000 — ns
Stop condition input setup time tsTos 1000 — ns
Data input setup time tspas ticeye + 50 — ns
Data input hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
lIc SCL input cycle time tscL 6(12) x tjjccyc + 600 — ns
(Fast-mode)
SCL input high pulse width tscLH 3(6) * ticeyc + 300 — ns
SCL input low pulse width tscLL 3(6) * tceyc + 300 — ns
SCL, SDA input rising time tsr 4 300 ns
SCL, SDA input falling time tsf 4 300 ns
SCL, SDA input spike pulse removal | tgp 0 1(4) % tyceye ns
time
SDA input bus free time tguF 3(6) * ticeyc + 300 — ns
Start condition input hold time tsTAH tiiceyc + 300 — ns
Restart condition input setup time tsTas 300 — ns
Stop condition input setup time tsTos 300 — ns
Data input setup time tspas tiiceye + 50 — ns
Data input hold time tspAH 0 — ns
SCL, SDA capacitive load™ Cp — 400 pF

Note 1.
Note 2.

tiiceye: IIC internal reference clock (IIC®) cycle
The value out of parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 00b while the digital filter is enabled by

setting ICFER.NFE = 1. The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital
filter is enabled by setting ICFER.NFE = 1.

Note 3.
Note 4.

Cb is the total capacitance of the bus lines.
The minimum values are not specified for t5; and tgf in Fast-mode.
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IIC_SDAn \
(n=0to02) / \ A
teur
b > tscLh
[¢— tsTAH tsTas —» a—tsp 4 tsTos
IIC_SCLn \ \vl
(n=0to2)
P sH Srt P
tsr—w tsoas
[+ tsoan Test Conditions
Vih=VCC33x 0.7,
ViL=VCC33 x 0.3,
VoL =0.4V (lo. =4 mA)
Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition
Figure 2.46 lIC bus interface input/output timing
2.5.5.10 CANFD Timing
Table 2.34 CANFD timing
CAN CANFD
Reference
Parameter Symbol Min. Max. Min. Max. Unit figure
CANFD Internal delay time thode — 100 — 50 ns Figure 2.47
Transmission rate — — 1 — 8 Mbps

Note: Internal delay time (tnhode) = Internal transmission delay time (touput) + Internal reception delay time (tinput)
Internal transmission CANTX1, CANTXO pins
delay time
(toutput)
»( >
CAN controller
r
< —(
Internal reception
delay time
(tinput) CANRX1, CANRXO pins
Figure 2.47 CAN interface condition
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2.5.5.11

Table 2.35

SPI Timing

SPI timing (1 of 2)
Conditions: Vop = VCC33 x 0.5, Vo = VCC33 x 0.5, C = 30 pF

Reference
Parameter Symbol Min."1 Max."! Unit™ |figure
RSPCK clock cycle Master | tspeyc 2 4096 tspicyc | Figure 2.48
Slave 2 4096
RSPCK clock high level pulse width Master | tspckwH (tspeyc — tspckr = — ns
tspckf) /2 - 2.5
Slave 1 — tSPIcyc
RSPCK clock low level pulse width Master | tspckwL (tspeyc — tspekr — — ns
tspckf) /2 - 2.5
Slave 1 — tsPicyc
RSPCK clock rising/falling time Output | tspckr, — 3 ns
Input tspkf — 1 ns
Data input setup time Master |tsy 5 — ns Figure 2.49 to
Figure 2.55
Slave 3 —
Data input hold time Master |ty 3 — ns
Slave 3 —
SSL setup time Master |t gaD N x tgpeyc = 372 N x tgpgyc + 372 ns Figure 2.49 to
Figure 2.52
Slave 4 — tsPicyc
SSL hold time Master |t ac N % tgpgyc = 373 N % tgpgyc + 3" ns
Slave 4 — tsPicyc
Continuous transmission delay Master |t1p tspeyc *+ 2 X tspicyc 8 x tspeyc + 2 % ns
tspicyc
Slave tspeyc 9 * tspicyc -
TI-SSP SS input setup time triss 3 — ns Figure 2.53 to
Figure 2.55
TI-SSP SS input hold time tTIsH 3 — ns
TI-SSP next access time tTIND M4 — tsPicyc
TI-SSP Master SS output delay tTissop -3 3 ns
TI-SSP Master OE delay 1 tTIMOED1 — 2 ns
TI-SSP Master OE delay 2 tTIMOED2 — 2 ns
TI-SSP Slave OE delay 1 tT1SOED1 — 14 ns
TI-SSP Slave OE delay 2 tTiISOED2 — 11 ns
Data output delay time Master | top — 3 ns Figure 2.49 to
Figure 2.55
Slave — 12 ns
Data output hold time Master | ton -3 — ns
Slave 3 —
MOSI, MISO rising/falling time Output | tpy, tpf — 3 ns
Input — 1 us
SSL rising/falling time Output  |tssi tssie | — 3 ns Figure 2.49,
Figure 2.50
Input — 1 us
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Table 2.35 SPI timing (2 of 2)
Conditions: Vop = VCC33 x 0.5, Vo = VCC33 x 0.5, C = 30 pF

Reference
Parameter Symbol Min."! Max.™! Unit™? | figure
Slave access time tsa — 14 ns Figure 2.51,

Figure 2.52
Slave output release time tREL — 12 ns

Note 1. tspicyc: PCLKSPIn cycle

Note 2. SPCKD set value + 1 (1 to 8)
Note 3. SSLND set value + 1 (1 to 8)
Note 4. SSLND set value + 2 (2 to 9)

SPI tSPCKWH tspekr tspokr
RSPCKn Von VoH VoH
master select output VoL
tspokwL
> tSPcyc
tSPCKWH tspekr tspokf
RSPCKn G e Vin
slave select input ViL
tSPcyc
(n=0to 3) < >
Von =VCC33-0.5V,Vo=04V,VH=24V,VL=08V
Figure 2.48 SPI clock timing
SPI
tro
SSLn0 to s ) \
SSLn3 >§ X X
output = i FAS
tLeap tLa

<
tssir, tssLf

RSPCKn —\
CPOL=0 / J—\ /
output — 4 N
RSPCKn ——\ / /
CPOL = 1 N\ j_/ \
output |
—{(_tsen ) ’

tsu th
MISOn — ¢ MSBIN DATA LSBIN MSB IN
input g |
tor, tof toH top
MOSIn - g
output X mssout DATA LSB oUT X IDLE X MSB OUT

(n=0to3)

Figure 2.49 SPI timing (Master, Motorola SPI, CPHA = 0)
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SPI

tro
SSLn0 to It

) g
SSLn3 X X
output

tLeaD

RSPCKn |
CPOL=0 / \ /
output — 0/ N/ \.
RSPCKn ——\ —\ /
CPOL =1 \ / \
output |
—

X

» e

tLac

tssir, tssLf

tsu tH
.\
MISOn { MSBIN ) s DATA LSBIN MSB IN
input 7 \
ton too tor, tor
MOSI % \ /
outpur; % MSB OuT % DATA X Lssout X IDLE X MSB OUT
(7
(n=0to03)

Figure 2.50 SPI timing (Master, Motorola SPI, CPHA = 1)

SPI
<& tTD >
SSLn0 \ 1 N
input E I =
| tean tiag)
RSPCKn M\
CPOL=0 / \ / \ J_\ /
input Y N N
RSPCKn \ r r
CPOL = 1 N / j_/ \
input |
tsa ton too ’ tREL‘
MISOn b t L —rvara L
output ——3 |jwssour F DATA ;{ Lssoutr R wad ] MSB OUT
tor, tor

MOSIn £«
input DATA Y LSB IN \ MSB IN

— e ) {Mse v
(n=0to0 3)

Figure 2.51 SPI timing (Slave, Motorola SPI, CPHA = 0)
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SPI

SSLn0
input A8

A

tro
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A

RSPCKn
CPOL=0
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.
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input
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tac
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LSB IN

J

o

MSB OUT

MSB IN

Figure 2.52

SPI timing (Slave, Motorola SPI, CPHA = 1)
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Figure 2.53

SPI timing (Master, TI SSP)
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SSLnO input

RSPCKn (CPOL = 0)

triss
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trisH
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INVALID N.
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Figure 2.54 SPI timing (Slave, TI-SSP, with delay in burst transfer)
triss trisH
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SSLOn input >§Y X X >§
T4 trssio
RSPCKn (CPOL = 0) N y " A _
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-
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Figure 2.55

25512

Conditions:
Single end Clock

xSPI Timing

Von = VCC18 x 0.5, Vo = VCC18 x 0.5, C = 15 pF (1.8 V)
Von = VCC33 x 0.5, VoL = VCC33 x 0.5, C = 15 pF (3.3 V)

Data

Von = VCC18 x 0.5, Vo = VCC18 x 0.5, C = 15 pF (1.8 V)
Von = VCC33 x 0.5, VoL = VCC33 x 0.5, C = 15 pF (3.3 V)

SPI timing (Slave, TI-SSP, without delay in burst transfer)
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RZ/T2N Datasheet 2. Electrical Characteristics

Table 2.36 xSPI timing

1.8V 33V
Reference
Parameter Symbol | Min. Max. Min. Max. Unit figure
Cycle time SDR trerIOD | 7.5 — 13.3 — ns Figure 2.56
DDR 10.0 — 13.3 — ns
Clock output slew rate tsRek 0.75/0.56™2 — 0.56 — V/ns
Clock Duty cycle distortion tckocp | 0.0 tPERIOD X 0.0 tPERIOD | NS
0.05 x 0.05
Clock Minimum Pulse width tckmpw | tPERIOD % — tPERIOD % — ns
0.45 0.45
Differential clock crossing voltage Vox(ac) |04 xVCC18 | 0.6 x VCC18 | — — \%
DS Duty cycle distortion tospcp | 0.0 tPERIOD X 0.0 tPERIOD | NS
0.04 x 0.04
DS Minimum Pulse width tosmpw | tPERIOD % — tPERIOD % — ns
0.41 0.41
Data input/output slew rate tsr 0.75/0.562 |— 0.56 — V/ns
Data input setup time (to CK) SDR tsu 2.0 — 2.3 — ns Figure 2.57
Data input hold time (to CK) tH 1.0 — 1.0 — ns
Data output delay time top — 1.0"8 — 1.473 ns
Data output hold time ton -1.0 — -2.3 — ns
Data output buffer off time tBOEE -1.0 — -2.3 — ns
Data input setup time (to DS) DDR™ |tsu -0.6 — -0.8 — ns Figure 2.58,
*3 Figure 2.59
Data input hold time (tO DS) tH tPERIOD X —_— tPERIOD X — ns
0.41-0.6 0.41-0.8
Data input setup time (to CK) tsu 2.0 — 2.3 — ns
Data input hold time (to CK) tH 1.0 — 1.0 — ns
Data output setup time (to CK) tsuo 1.0/1.5/2.5% |— 1.5/2.5% — ns
Data output hold time (to CK) tHo 1.0/1.5/2.5% |— 1.5/2.5 — ns
CS Low to Clock High tcsLckH | 6.0/8.072 74 | — 8.0™ — ns Figure 2.57
to Figure
Clock Low to CS High tckLcsH | 6.0/8.072 — 8.0 — ns 2.59
CS High time tcsTD 1 16 1 16 tPERIOD
DS Low to CS High tpsLcsH | 6.0/8.072 77 — 10.6"7 — ns Figure 2.60
CS High to DS Tri-State tcsHpsT | 0.0 tPERIOD 0.0 tpERIOD | NS
CS Low to DS Low"10 tcstosL | 0.0 16.0"11 0.0 20.0""" |ns
DS Tri-State to CS Low tpstcsL | 0.0 — 0.0 — ns
CK low to DS low8 tckipsL | — (045 +e)x |— (0.45+ |ns
treriOD - 2°° e) x
tPERIOD
2"

Note 1. The DS shift setting (WRAPCFG.DSSFTCSx[4:0]) is 01000b for xSPI1200.

Note 2. Specification at 133 MHz / Specification at 100 MHz

Note 3. These are values when the OEN assertion is extended in the Output Enable Asserting extension bit (COMCFG.OEASTEX = 1).

Note 4. These are the values when the CS assertion is extended in the CS asserting extension bit (LIOCFGCSn.CSASTEX = 1).

Note 5. Specification at 100 MHz / Specification at 75 MHz / Specification at 50 MHz

Note 6. Specification at 75 MHz / Specification at 50 MHz

Note 7. These are the values when the tck psL constraint is satisfied.

Note 8. This constraint is necessary only to satisfy the tpg csH requirement in JESD251, which specifies that tpg| csy must be at least 80%
of tperiop- Set LIOCFGCSn.CSNEGEX to the appropriate value to ensure the memory specification complies with this constraint.
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Note 9. e = LIOCFGCSn.CSNEGEX

Note 10. If the DS is high during the command & modifier phase when using JESD251 Profile 2.0 memory, the time from CS low to DS high
must also meet this specification.

Note 11. When using JESD251 Profile 1.0 memory or JESD251 Profile 2.0 memory with LIOCFGCSn.LATEMD set to 0, this constraint does
not apply if the internal pull-down resistor of the DS pin is enabled.

P trERIOD _ tsRek tsRek
Single end . )
CKMPW CKMPW
CSS’Ol:JtpUt tosmpw tosmpw
input « » N »
tckoen
tospeD | plep!
<«——>e > > < tsr
tsu th tsu tH N
10 input /\ /
(relative to ~ Vinwow)

CK or DS) >< >< ><
ViL 30%)

A vy

A
Y
—
o
I
—_
17}
X

top’ |
10 output
(relative to VoH (70%) /\ /
e X X A X
VoL (30%) \/

> [ tsRek tsRek
top ton
Differential Vox (max) / 70% 70% 70% 70%
tekmpw tekmpw
CK output e
Vox (min) 30% 30% 30% 30%
tckpep —f—< § 2
PERIOD
tckpep
Figure 2.56 xSPI clock / DS timing
XSPIn_CS0#
XSPIn_CS1#
/I i
tesLekH tekiesH
XSPIn_CKP
tsu th
tBoFF
XSPIn_IOm

] L

Data output Data input

Figure 2.57 SDR transmit/receive timing (1S-1S-1S, 1S-2S8-2S, 25-2S5-2S, 1S-4S5-4S, 4S-4S-4S)
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\ tekLesH

XSPIn_CS0#
XSPIn_CS1#

tesLekH

(XSPIn_CPN)

XSPIn_CKP
XSPIn_DS
tsuo tHo tsuo to tsoFF
XSPIn_IOm
Data output Data input
DS input DS input

Figure 2.58 DDR transmit/receive timing (4S-4D-4D, 8D-8D-8D)

XSPIn_CS0#
XSPIn_CS1#

tesiekn

tekiLesH

(XSPIn_CPN) TN NN TN NN N TNy
XsPnCkP___ M N N WA NN AN W
XSPIn_DS
tsuo tHo tsuo tHo taoFF )
XSPIn_IOm / /
Data output Data output
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Figure 2.59 DDR transmit/receive timing (HyperRAM write)

tesLekH tostesH

CS# &
7

tekLost|

o« LM

tesiosL

»

. ()() /—(%_/—\

Figure 2.60 DS to CS signal timing

25513 Delta-Sigma Interface Timing
Conditions: Vo = VCC33 x 0.5, VoL = VCC33 x 0.5, C = 30 pF
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Table 2.37 AY interface timing
Parameter Symbol Min. Max. Unit Reference figure
DSMIF | Clock cycle Master | tpscyc 40 200 ns Figure 2.61
Slave 40 200
Clock high level Master | tpsckwH 16 — ns
Slave 16 —
Clock low level Master | tpsckwL 16 — ns
Slave 16 —
Setup time Master |tsy 15 — ns Figure 2.62, Figure 2.63
Slave 5 —
Hold time Master |ty 0 — ns
Slave 5 —
tosckwH
MCLKn tosckwL
(n=0to5)
tDScyc
Figure 2.61 Clock input/output timing

MCLKn
(input or output)

MDATNn
(input)

n=0to5

N\

tsu

tH

Figure 2.62 Reception timing (MCLKn rising synchronous)
MCLKn
(input or output)
MDATNn
(input)
tsu tH
Figure 2.63 Reception timing (MCLKn falling synchronous)
25514 Ethernet Interface Timing
Conditions:

Vou = VCCI8 x 0.5, VoL = VCCI18 x 0.5, C = 15 pF (RGMII)"!

RO1DS0449EJ0110 Rev.1.10
May 29, 2026

RENESAS

Page 110 of 193



RZ/T2N Datasheet

2. Electrical Characteristics

Vo = VCC33 x 0.5, VoL = VCC33 x 0.5, C = 25 pF (RMII)
Vou = VCC33 x 0.5, Vo = VCC33 x 0.5, C = 30 pF (MII)

Table 2.38 Ethernet interface timing (1 of 2)
Reference
Parameter Symbol | Min. Max. Unit figure
Ethernet ETHn_TXCLK, ETHn_RXCLK cycle 1 Gbps tRoMilck | 7-2 8.8 ns Figure 2.64
(RGMII) time duration
100 Mbps 36 44
10 Mbps 360 440
ETHNn_TXCLK, ETHn_RXCLK 1 Gbps — 125 - 50 ppm | 125 + 50 ppm | MHz
frequency
100 Mbps 25-50 ppm |25+ 50 ppm
10 Mbps 2.5-50ppm |[2.5+ 50 ppm
ETHn_TXCLK, ETHn_RXCLK duty 1 Gbps — 45 55 %
cycle
100 Mbps 40 60
10 Mbps
ETHNn_TXCLK, ETHn_TXDO to ETHn_TXD3, tRGMIIr — 0.75 ns
ETHNn_TXEN (TX_CTL), ETHn_RXCLK, ETHn_RXDO tramnr !
to ETHn_RXD3, ETHn_RXDV (RX_CTL) rise/fall time
ETHNn_TXDO to ETHn_TXD3, ETHn_TXEN (TX_CTL) |[trgMilos |~0.5 0.5 ns
to ETHn_TXCLK output skew
ETHn_RXDO to ETHn_RXD3, ETHn_RXDV (RX_CTL) |traMmis 1 — ns
setup time
ETHn_RXDO to ETHn_RXD3, ETHn_RXDV (RX_CTL) |trgMmih 1 — ns
hold time
Ethernet ETHn_RXCLK cycle time tRMIlck 20 — ns Figure 2.65
(RMII) Figure 2.66
ETHn_RXCLK frequency Typ. 50 MHz — 50 - 50 ppm |50+ 50 ppm | MHz
ETHn_RXCLK duty — 35 65 %
ETHn_RXCLK rise/fall time tRMllckrs 0.5 3.0 ns
tRMIlck
ETHn_TXDO, ETHn_TXD1, ETHn_TXEN output delay | trmiig 2.5 12 ns
time
ETHn_RXDO, ETHn_RXD1, Case A™2 trRMIIs 4.0 — ns
ETHn_RXER, ETHn_RXDV (CRS_DV) -
setup time Case B 4.0 —
Case C™2 4.8 —
ETHn_RXDO, ETHn_RXD1, ETHn_RXER, tRMIIh 2 — ns
ETHn_RXDV (CRS_DV) hold time
ETHNn_TXDO, ETHn_TXD1, ETHn_TXEN, tRMIIr 0.5 4 ns
ETHn_RXDO, ETHn_RXD1, ETHn_RXER, truiie
ETHn_RXDV (CRS_DV) rise/fall time
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Table 2.38 Ethernet interface timing (2 of 2)
Reference
Parameter Symbol | Min. Max. Unit figure
Ethernet ETHNn_TXCLK, ETHn_RXCLK cycle 100 Mbps tMilck 40 — ns Figure 2.67
(MII) time Figure 2.68
10 Mbps 400 —
ETHn_TXCLK, ETHn_RXCLK 100 Mbps — 25-50ppm |25+50ppm |MHz
frequency
10 Mbps 2.5-50 ppm |[2.5+ 50 ppm
ETHNn_TXDO to ETHn_TXD3, ETHNn_TXEN, LVITE 1 20 ns
ETHn_TXER output delay time
ETHn_TXDO to ETHn_TXD3, TXSFTn = tmigesc | 195 235 ns
ETHN_TXEN output delay time 00b
(ESC, Automatic TX shift disabled ~
(ETHn_TXCLK is clamped)) gi(bSFT” = 29.5 33.5
TXSFTn = -0.5 3.5
10b
TXSFTn = 11b 9.5 135
ETHn_RXDO to ETHn_RXD3, ETHn_RXDV, tMils 10 — ns
ETHn_RXER setup time
ETHn_RXDO to ETHn_RXD3, ETHn_RXDV, tmih 10 — ns

ETHn_RXER hold time

Note 1. Measurement condition of tRGMIIr and tRGMIIf is FIGURE 3 in Reduced Gigabit Media Independent Interface

Note 2.

(RGMII) 12/10/2000 Version 1.3.
Details for each case are as follows:

Case A: ETHn_RXDO, ETHn_RXD1, ETHn_RXER, ETHn_RXDV (CRS_DV) setup time when using ETHn_RXCLK

(Reference clock input)

Case B: ETHn_RXDO0, ETHn_RXD1, ETHn_RXDV (CRS_DV) setup time when using RMIIn_REFCLK (Reference

clock output)

Case C: ETHn_RXER setup time when using RMIIn_REFCLK (Reference clock output)
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trRGMilck traMiIIf treMmilr

ETHn_TXCLK

ETHn_TXDm
ETHn_TXEN

tRGMIlck tremiif treMiIr
ETHn_RXCLK }/

treMils | tRGMIIh treMils | tRGMiIlh treMmilr, tRGMIIf

ETHn_RXDm 80%
ETHn_RXDV
20%

Figure 2.64 RGMII transmission and reception timing (n =0 to 4, m =0 to 3)

treMmilr, tRMIIf

_.l_l._

80%

trRGMilos trRGMilos

20%

tRMiick tRMIlckf tRuilckr

ETHn_RXCLK
(Reference
clock input)

tRMIlg

R, tRwe

|
80%
ETHn_TXDm
ETHn_TXEN
20%,

tawi, trwir
\ truis trwin |

ETHn_RXDm 80%
ETHn_RXDV g
ETHn_RXER

20%,

Figure 2.65 RMII transmission and reception timing (Reference clock input) (n=0to 4, m=0to 1)
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RMIIn_REFCLK
(Reference clock
output)

trRMilg

R

tRwr, tRwe

ETHn_TXDm
ETHn_TXEN

trRmis

80%
20%,

trmilr, trRMIF

ETHn_RXDm
ETHn_RXDV
ETHn_RXER

tRih |
80%
20%

Figure 2.66 RMII transmission and reception timing (Reference clock output) (n=0to 4, m =0 to 1)
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tuiick

tming

ETHn_TXDm
ETHn_TXEN
ETHn_TXER
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tmi |

ETHn_RXDm
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Figure 2.67 MIl transmission and reception timing (n = 0 to 4, m = 0 to 3)
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tMilck

A

ETHn_REFCLK

tmildesc

A 4

A 4

ETHn_TXDm
ETHn_TXEN

Figure 2.68 ESC MIl transmission timing (Automatic TX shift disabled) (n=0to 2, m =0 to 3)

2.55.15 Serial Management Interface Timing

Conditions:
Voug=VCC18 x 0.5, Vo, = VCC18 x 0.5, C=30 pF (1.8 V)
Voug = VCC33 x 0.5, VoL, = VCC33 x 0.5,C=30pF (3.3V)

Table 2.39 Serial management interface timing

Parameter Symbol Min. Max. |Unit Reference figure
MDIO MDC output cycle time GMAC_MDC, TmDCck 80 — ns Figure 2.69
ETHSW_MDC
ESC_MDC 400 — ns
MDIO output delay time (for MDC fall)"! Tmbiod — 20 ns
MDIO input setup time (for MDC GMAC_MDC, TmpIOs 18 — ns
rise) ETHSW_MDC
ESC_MDC 70 — ns
MDIO input hold time (for MDC rise) TwmDIOh 0 — ns

Note 1. The output timing from ETHSW is based on the rising edge of MDC, and the output delay can be set in the register.
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GMAC_MDC
ETHSW_MDC
ESC_MDC
(Output)

GMAC_MDIO
ETHSW_MDIO
ESC_MDIO

(Input)

GMAC_MDIO
ETHSW_MDIO
ESC_MDIO
(Output)

tMDCcek

tmpios

tmpioh

|
>

tmpiod

Figure 2.69

2.5.5.16

Conditions:

SHOSTIF Timing

Serial management interface timing

Vou = VCC18 x 0.5, Vo = VCC18 x 0.5, C =30 pF (1.8 V)
Vop = VCC33 x 0.5, Vo = VCC33 % 0.5, C =30 pF (3.3 V)

Table 2.40 SHOSTIF timing
Parameter Symbol Min. Max. Unit Reference figure
SHOSTIF Clock cycle time tsHek 25 — ns Figure 2.70

Clock high time tcH 0.45 0.55 tsHck
Clock low time toL 0.45 0.55 tSHck
Clock rise slew rate | tcrT 0.1 — V/ns
Clock fall slew rate | tcer 0.1 — Vins
CS# high time tcs 2 — tSHck Figure 2.71, Figure
CS# active setup tcss 15 — ns 212
time
CS# active hold time | tcsy 15 — ns
Data input setup tsu 3 — ns
time
Data input hold time | typ 10.5 — ns
Clock low to output |ty — 15.5 ns
valid
Data output hold tHo 6 ns
time
Data output disable | tps — 18 ns
time
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terr

HSPI_CK input 7

A
A 4

tsHek

terr

Figure 2.70 SHOSTIF clock timing
tes
HSPI_CS#
input ( ( ( 7
T
tess
[— tesh
SCPOL =0
7

HSPI_CK
input

SCPOL =1

tsu| | tp tois

PoP1Ioma) ‘gﬂ;B |N$—< >< LSB OUT ‘_i—

Input phase

Standard SPI mode: n = 0 for input and n = 1 for output
Dual SPI mode: n =1

Quad SPI mode:n=3

Octal SPI mode: n=7

Output phase

Figure 2.71 SHOSTIF timing (SCPH = 0)
tes
HSPI_CS#
input { ( 7
tesH
SCPOL =0 N ﬁ
HSPI_CK
input
SCPOL =1 m \_5
tsu| | tho tv tHo tois
—>| g (
VSPI_IO[n:O] MSB IN DAT,? >—<LSB IN>—$ MSB OUT DAIA >< LSB OUT
)
Input phase Output phase

Standard SPI mode: n = 0 for input and n = 1 for output

Dual SPI mode: n =1

Quad SPI mode: n=3

Octal SPI mode: n=7
Figure 272  SHOSTIF timing (SCPH = 1)
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2.5.5.17 PHOSTIF Timing

Conditions: Vopy = VCC33 % 0.5, Vo = VCC33 x 0.5, C = 30 pF (3.3 V)

255171 Synchronous SRAM Interface Mode
Table 2.41 PHOSTIF timing (Synchronous SRAM interface mode) (1 of 2)

Parameter Symbol Min. Max. Unit | Reference figure
HCKIO input cycle tuckio 20.0 — ns Figure 2.73 to Figure 2.77
HCKIO High-level width tHBHIGH 0.5 x tyckio - 2.1 | 0.5 x tyckio + 2.1 | ns

HCKIO Low-level width tHBLOW 0.5 x tyckio - 2.1 | 0.5 % tyckio + 2.1 | ns

Address and HCSO#/HCS# input setup time (to | tskya 4.8 — ns

HCKIO rising edge)

Address and HCSO#/HCS# input hold time (to | tykHa 1.0 — ns

HCKIO rising edge)

HWRO#HWR1#HWR2#/HWR3# input setup | tskywr 438 — ns

time (to HCKIO rising edge)

HWRO#HWR1#/HWR2#/HWR3# input hold tHKHWR 1.0 — ns

time (to HCKIO rising edge)

HWRSTB# input setup time (to HCKIO rising tskHwrsTB | 4.8 — ns

edge)

HWRSTB# input hold time (to HCKIO rising tHkHwWRsTB | 1.0 — ns

edge)

HRD# input setup time (to HCKIO rising edge) | tskHrRD 4.8 — ns

HRD# input hold time (to HCKIO rising edge) tHKHRD 1.0 — ns

Data input setup time (to HCKIO rising edge) tSKIHD 4.8 — ns

Data input hold time (to HCKIO rising edge) tHKIHD 1.0 — ns

Data and HWAIT# output delay time (to HRD# | tpkHDHR 2.0 — ns

falling edge)

Data and HWAIT# output hold time (to HRD# tHKOHD — 15.0 ns

rising edge)

Data and HWAIT# output delay time (to tDkHD 2.0 — ns

HCSO0#/HCS1# falling edge)

Data and HWAIT# output hold time (to HCSO#/ | tukwTcs — 15.0 ns

HCS1# rising edge)

HWAIT# output delay time (to HWRSTB#, tDKHWT 2.0 — ns
HWRO#HWR1#/HWR2#/HWR3# falling edge)

HWAIT# output hold time (to HWRSTB#, tHKWTWR — 15.0 ns
HWRO#/HWR1#/HWR2#/HWR3# rising edge)

HWAIT# output delay time (to HCKIO rising tDKHWTV 2.0 16.0 ns

edge)
Table 2.41 PHOSTIF timing (Synchronous SRAM interface mode) (2 of 2)

Parameter Symbol Min. Max. Unit | Reference figure
Data output delay time (to HCKIO rising edge) | tpkHDV 2.0 16.0 ns Figure 2.73 to Figure 2.77
Data and HWAIT# valid data output hold time tHkHwTHR | 2.0 — ns

(to HRD# rising edge)

HWRO#/HWR1#/HWR2#/HWR3#, HWRSTB# | twHwr 40.0 — ns

recovery time (High-level width)

HRD# recovery time (High-level width) twHRD 40.0 — ns
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HCKIO (input) , ~ , ~ '

tHekio

BHIGH tHBLOW

IS RWRWE

tH
tskHA tHKHA N
HCSO0#, HCS1#
(input)
tskHA tHKHA
HA21 to HAO (input)
tskHWR tHKHWR:
HWRO0# to HWR3#
(input)
tHKHWRBTB  to\idrsTe tHKHWRSTB _ tspiwrsTs
< —]
HWRSTB# (input)
—l twHWR twHvR
HRD# (input) ' \
tskitip tHKIHD
] —»
HD31 to HDO (I/O ) {
(o) — T ll—LWTCS -
HDKHWTV thkwTwr
tokHWT q »
tokHD f tHDKH\iVTV tHDKt{WTV
HWAIT# (output) } \ 4(

Figure 2.73

PHOSTIF write timing (Synchronous SRAM interface mode)
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tHekio
o\ MMM
tH ;HIG: I:tHBfOW
’ tskHA tHKHA N
HCSO0#, HCS1#
(input)
tskHA tHKHA
HA21 to HAO (input)
ts;KHWR tHKHWR:
HWRO0# to HWR3#
(input)
HWRSTB# (input) J \
) twHrD R tskHRD t!tKHRD ) twrko .
HRD# (input) _l
toknpHR {HKOHD —: tHkwTCs
tokHD toHDV THKHWTHR
> >
HD31 to HDO (I/O) j 4(
tHDKHWTV
toKHDHR N tHKOHD —: tHkwTCs
tokHD f tHDKH\iVTV tHKHWTHE
HWAIT# (output) } \ 4(
Figure 2.74 PHOSTIF read timing (Synchronous SRAM interface mode)
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tHekio
oot [P\ UL UL UL
tHBHIGH  tHeLbw
tskHA tHKHA ~
HCSO0#, HCS1#
(input)
tskHA tHKHA .
HA21 to HA4 (input)
tskHA tHKHA N
HAS3 to HAO (input) Off Page X)n PageX Off Page On Pagg
tS‘KHWR tHKHWR
HWRO# to HWR3#
(input)
HWRSTB# (input) ' \
tWHRD utSKHRD tHKHRf twHRD .
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_} tHkwTCs \_
tokHDHR tHKoHD _:
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HD31 to HDO (I/O) :\I X —(:
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tokHD : tHDKH‘/TV tHDKH\iVTV tHDKH\iVTV tHDKH\iVTV tHKHWTHR
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Figure 2.75 PHOSTIF page read timing (Synchronous SRAM interface mode)
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tHckio

P>
BHIGH tHBLOW
tskHA tHKHA

»!

-
I

HCSO0#, HCS1#

(input)
tskHA thkHA

HA21 to HAO (input)

ts;KHWR tHKHWRL
HWRO# to HWR3#
(input)

tHKHWRSTB  toirsTa tHKHWRSTE  topwrsTs

< [
HWRSTB# (input)
—l twHWR R twHR R
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tskitip tHKIHD
—] >
HD31 to HDO (I/0 T {
( )_/ \
tokHWT tHkwTCs
tpKHD > thkwTwr ]

HWAIT# (output) ] 4(—

Figure 2.76 PHOSTIF page write timing (PHOSTIF register write) (Synchronous SRAM interface mode)
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tHckio
o[\ MU UPUMU UL
tH ;HIG}-T I:tHB[OW

’ tskHA tHKHA N
HCSO0#, HCS1#
(input)

tskHA tHKHA -
HA21 to HAO (input)
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HWRO0# to HWR3#
(input)

HWRSTB# (input) J \

) twHrD R tskHRD t!tKHRD ) twiko .
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tokHD f toH ﬂ tHKHWTHR

HD31 to HDO (1/O) } 4(

tokHDHR tHkwTCs

tokHD f tikoHp ]

HWAIT# (output) ] 4(_

Figure 2.77 PHOSTIF page read timing (PHOSTIF register write) (Synchronous SRAM interface mode)
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25517.2 Asynchronous SRAM Interface Mode

Table 2.42 PHOSTIF timing (Asynchronous SRAM interface mode) (1 of 2)

Parameter Symbol Min. Max. Unit Reference figure
Address, HCSO0#/HCS1# input setup time (to tADDWRS 0 — ns Figure 2.78 to Figure 2.81
HWRSTB#, HWRO#/HWR1#/HWR2#/HWR3# falling
edge)
HWRO#/HWR1#/HWR2#/HWR3# and HWRSTB# twrw 20.0 — ns
recovery time (High-level width)
Data input setup time (to HWRSTB#, HWRO#HWR1#/ | tywrs 0 — ns
HWR2#/HWR3# falling edge)
Data input hold time (to HWRSTB#, HWRO#/HWR1#/ | twrny 0 — ns
HWR2#/HWR3# rising edge)
HWAIT# output delay time (to HCSO#/HCS1# falling tcLz 2.0 — ns
edge)
HWAIT# output delay time (to HWRSTB#, HWRO#/ twAITD 2.0 — ns
HWR1#/HWR2#/HWR3# falling edge)
HWAIT# valid data output delay time (for HWRSTB#, | twrwaAITE — 45.0 ns
HWRO#/HWR1#/HWR2#/HWR3# falling edge)
HWAIT# valid data output hold time (for HWRSTB#, twWAITVH 0 — ns
HWRO#/HWR1#/HWR2#/HWR3# rising edge)
HWAIT# output hold time (to HWRO#/HWR1#HWR2#/ | tywaiTH — 15.0 ns
HWR3#, HWRSTB# rising edge)
HWAIT# output hold time (to HCSO#/HCS1# rising tcHz — 15.0 ns
edge)
Address and HCSO#/HCS1# input setup time (to tADDRDS 0 — ns
HRD# falling edge)
Address input hold time in page access (to HRD# tADDRDH 0 — ns
rising edge)
HRD# recovery time (High-level width) tRDw 20.0 — ns
Data and HWAIT# output delay time (to HRD# falling trDLZ 2.0 — ns
edge)
HWAIT# valid data output delay time (to HRD# falling | trpwaITE — 45.0 ns
edge)
Table 2.42 PHOSTIF timing (Asynchronous SRAM interface mode) (2 of 2)
Parameter Symbol Min. Max. Unit Reference figure
Data fixing time (to HWAIT# rising edge) twAITR 0 — ns Figure 2.78 to Figure 2.81
Data and HWAIT# valid data output hold time (to tDATAOH 2.0 — ns
HRD# rising edge)
Data and HWAIT# output hold time (to HRD# rising tRDHZ — 15.0 ns
edge)
Data and HWAIT# output delay time in on-page tPAGEOND 18.0 35.0 ns
access (to addresses)
Data and HWAIT# output delay time in off-page access | tpaGEOFD 18.0 35.0 ns
(to addresses) (when not crossing a 16-byte boundary)
Data and HWAIT# output delay time in off-page access | tpagEOFD 18.0 35.0 ns
(to addresses) (when crossing a 16-byte boundary)
HWAIT# valid data output delay time (to HCSO#/ twAITVD — 45.0 ns
HCS1# falling edge)
Data fixing time (to addresses) tADDFIX 18.0 — ns
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HCSO0#, HCS1#
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Figure 2.78

PHOSTIF write timing (Asynchronous SRAM interface mode)
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taDDRDS
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HWRO# to HWR3#
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Figure 2.79 PHOSTIF read timing (Asynchronous SRAM interface mode)
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Figure 2.80 PHOSTIF page read timing (Asynchronous SRAM interface mode)
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tADDRDS
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tADDRDS

HA21 to HAO (input)
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HWRSTB# (input) J \
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Figure 2.81 PHOSTIF register read timing (Asynchronous SRAM interface mode)
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2.5.5.17.3 Synchronous Burst SRAM Type Transfer Mode

Table 2.43 PHOSTIF timing (Synchronous Burst SRAM Type interface mode) (1 of 2)

HCKIO falling edge)

Uni
Parameter Symbol Min. Max. t Reference figure
HCKIO input cycle tHekio 20.0 — ns | Figure 2.82 to Figure 2.85
HCKIO High-level width tHBHIGH 0.5 x tyckio - 2.1 0.5 % tyckio + 2.1 ns
HCKIO Low-level width tHBLOW 0.5 x tyckio - 2.1 | 0.5 x tyckio + 2.1 ns
Address and HCSO#/HCS1# input setup time | tskpHaA 4.8 — ns
(to HCKIO rising edge)
Address and HCSO0#/HCS1# input hold time (to | tykpHA 1.0 — ns
HCKIO rising edge)
Address and HCSO#/HCS1# input setup time | tsknHA 4.8 — ns
(to HCKIO falling edge)
Address and HCSO#/HCS1# input hold time (to | tyknHA 1.0 — ns

HWRO#HWR1#/HWR2#/HWR3# input setup
time (to HCKIO rising edge)

tskPHWR 4.8

ns

HWRO#HWR1#/HWR2#/HWR3# input hold
time (to HCKIO rising edge)

tHkPHWR 1.0

ns

HWRO#/HWR1#/HWR2#/HWR3# input setup
time (to HCKIO falling edge)

tskNHWR 4.8

ns

HWRO#/HWR1#/HWR2#/HWR3# input hold
time (to HCKIO falling edge)

tHKNHWR 1.0

ns

HBS#, HWRSTB# input setup time (to CKIO
rising edge)

tskprBcy | 4.8

ns

HBS#, HWRSTB# input hold time (to CKIO
rising edge)

thkpHeey [ 1.0

ns

HBS#, HWRSTB# input setup time (to CKIO
falling edge)

tsknuecy 4.8

ns

HBS#, HWRSTB# input hold time (to CKIO
falling edge)

tiknHeey | 1.0

ns

HRD# input setup time (to CKIO rising edge) tSKPHRD 4.8 — ns
HRD# input hold time (to CKIO rising edge) tHKPHRD 1.0 — ns
HRD# input setup time (to CKIO falling edge) | tskNHRD 4.8 — ns
HRD# input hold time (to CKIO falling edge) tHKNHRD 1.0 — ns
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Table 2.43 PHOSTIF timing (Synchronous Burst SRAM Type interface mode) (2 of 2)

Parameter Symbol Min. Max. :J " Reference figure
Data input setup time (to CKIO rising edge) tskPHD 4.8 — ns | Figure 2.82 to Figure 2.85
Data input hold time (to CKIO rising edge) tHKPHD 1.0 — ns
Data input setup time (to CKIO falling edge) tSKNHD 4.8 — ns
Data input hold time (to CKIO falling edge) tHKNHD 1.0 — ns
Data output delay time (to HRD# falling edge) | tpknHRD 2.0 — ns
Data output hold time (to HRD# rising edge) tHKPHRD — 15.0 ns
Data output delay time (to HCKIO rising edge) | tpkpHD 2.0 16.0 ns
Data output delay time (to HCKIO falling edge) | topknHD 2.0 16.0 ns
HWAIT# output delay time (to HCKIO rising tDKPHWT 2.0 16.0 ns
edge)
HWAIT# output delay time (to HCKIO falling tDKNHWT 2.0 16.0 ns
edge)
Data output hold time (to HCSO0#/HCS1# rising | tykpHcs — 15.0 ns
edge)
HWRSTB# recovery time (High-level width) tWHWR 40.0 — ns
HRD# recovery time (High-level width) tWHRD 40.0 — ns
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Figure 2.82 PHOSTIF write timing (Synchronous Burst SRAM Type transfer mode, Address/Data
separation)
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Figure 2.83 PHOSTIF read timing (Synchronous Burst SRAM Type transfer mode, Address/Data
separation)
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Figure 2.84 PHOSTIF write timing (Synchronous Burst SRAM Type transfer mode, Address/Data
multiplexing)
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’ tHekio
HCKIO (input) [ \ '_\ '_\4_/_\_/_\_/_\ [ \ [ \
tsk al tHB:HIG:I‘tHB[)W s HA
| tsknHA tHKN*A_,
HCSO0#, HCS1# )
(input)
tskPHA tHke HA
t9KNHA tHKNHA
< R
HA21 to HAO (input)
HWRO# to HWR3# X X
(input)
tskpHacy | tHKPRBCY
tdendeey | tHANHBCY
HBS# (input)
HWRSTB# (input)
tHKPHRD
tsiPHRD >
—|
Atsr NHRD[ tHKNHRD aap twHRD
HRD# (input) L
tskppa | tHEP A i fprro tHKRHCS
tHKHHRD tSKNHAl"ﬁ NHA tdkNHRE AL tHkPrRo|
< MRS »
HD31 to HDO (I/O) . ouT X
toKNHWT
|
toKPHWT|
HWAIT# (output) \
Figure 2.85 PHOSTIF read timing (Synchronous Burst SRAM Type transfer mode, Address/Data
multiplexing)
2.5.5.18 SDHC Timing
Conditions: Vo = VCC18 % 0.5, Vor. = VCC18 x 0.5
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Table 2.44

1.8V SDHI timing (1 of 2)

Parameter

Symbol

Conditions

Min.

Max.

Unit.

Reference figure

(SD) SDR104
(eMMC) HS200

SD_CLK clock
cycle

Tspbeye

SD_CLK clock
high level width

TspwH

SD_CLK clock low
level width

TspwL

SD_CLK clock rise
time

TspLH

SD_CLK clock fall
time

TspHL

SD_CMD,
SD_DATA output
delay

TspobLy

SD_CMD,
SD_DATA input
setup time

Tspis

SD_CMD,
SD_DATA input
hold time

TspbiH

SD_CMD,
SD_DATA input
data width

Tspibw

C=15pF
Drive
strength
Clock:
Ultra-high
Others:
High

6.67

ns

1.99

ns

1.99

ns

ns

ns

1.5

ns

ns

ns

3.83

ns

Figure 2.86

(SD) SDR50,
SDR25, SDR12
(eMMC) High
Speed SDR,
Backwards
Compatibility

SD_CLK clock
cycle

Tspcye

SD_CLK clock
high level width

TspbwH

SD_CLK clock low
level width

TspwL

SD_CLK clock rise
time

TspLH

SD_CLK clock fall
time

TspHL

SD_CMD,
SD_DATA output
delay

TspobLy

SD_CMD,
SD_DATA input set
up time

Tspis

SD_CMD,
SD_DATA input
hold time

TspiH

SD_CMD,
SD_DATA input
data width

Tspipw

C=230pF
Drive
strength
Clock:
Ultra-high
Others:
High

10/13.33"

ns

3/3.99™

ns

3/3.99"

ns

ns

ns

1.8

ns

1.3/1.41

ns

1.8

ns

ns

Figure 2.86
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Table 2.44 1.8V SDHI timing (2 of 2)
Parameter Symbol Conditions | Min. Max. Unit. Reference figure
(SD) DDR50 SD_CLK clock Tsopcyc C=25pF 20/26.66"1 | — ns Figure 2.87
(eMMC) High cycle Drive
Speed DDR strength N N
SD_CLK clock TspwH Clock: High |9/11.9™ 11/14.66"1 ns
high level width Others:
SD_CLK clock low | Tspwi High 9/11.9"1 11/14.66"1 ns
level width
SD_CLK clock rise | TspLH — 3 ns
time
SD_CLK clock fall | TspHL — 3 ns
time
SD_CMD output TspobLy -6 3 ns
delay (SDR)
SD_CMD input set | Tspis 4.8 — ns
up time (SDR)
SD_CMD input TspiH 25 — ns
hold time (SDR)
SD_DATA output TSDODLYﬁDD 26 6 ns
delay (DDR) R
SD_DATA input set TSDIS_DDR 15 — ns
up time (DDR)
SD_DATA input TspiH_DDR 1.5 — ns
hold time (DDR)
Note 1. Specification at 200 MHz/Specification at 150 MHz
Conditions: Vog = VCC33 x 0.5, Vor. = VCC33 x 0.5
Table 2.45 3.3V SDHI timing (1 of 2)
Parameter Symbol Conditions | Min. Max. Unit. Reference figure
(SD) High Speed | SD_CLK clock Tspcyc C=30pF |20/26.66"1 |— ns Figure 2.86
(eMMC) High cycle Drive
Speed SDR strength
SD_CLK clock TSDWH Clock: ngh 7 — ns
high level width Others:
SD_CLK clock low | Tspwi Middle 7 — ns
level width
SD_CLK clock TspLH — 3 ns
reset time
SD_CLK clock fall | TspHL — 3 ns
time
SD_CMD, TSDODLY -6.2 2.5 ns
SD_DATA output
delay
SD_DATA input
setup time
SD_CMD, TspiH 2 — ns
SD_DATA input
hold time
SD_CMD, TSDIDW — — ns
SD_DATA input
data width
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Table 2.45 3.3V SDHI timing (2 of 2)
Parameter Symbol Conditions | Min. Max. Unit. Reference figure
(SD) Default SD_CLK clock Tsopcyc C=30pF 40/53.32"1 | — ns Figure 2.86
Speed (eMMC) cycle Drive
Backwards strength
Compatibility SD_CLK clock | Tspw Clock: High | 10 - ns
high level width Others:
SD_CLK clock low | Tspwi Middle 10 — ns
level width
SD_CLK clock TsSoLH — 10 ns
reset time
SD_CLK clock fall | TspHL — 10 ns
time
SD_CMD, TspobLy -7.5 2.5 ns
SD_DATA output
delay
SD_CMD, Tspis 4 — ns
SD_DATA input
setup time
SD_CMD, TspiH 2 — ns
SD_DATA input
hold time
SD_CMD, TSDIDW — — ns
SD_DATA input
data width
(eMMC) High SD_CLK clock Tspcyc C=20pF |20/26.66"1 |— ns Figure 2.86 to
Speed DDR cycle Drive Figure 2.87
strength " ;
SD_CLK clock TspwH Clock: High | 9/11.99™ 11/14.66"" ns
high level width Others:
SD_CLK clock low | Tspwi High 911997 [11/14.66™ ns
level width
SD_CLK clock rise | TspLH — 3 ns
time
SD_CLK clock fall | TspHL — 3 ns
time
SD_CMD output TspobpLy -6 6 ns
delay (SDR)
SD_CMD input Tspis 4.8 — ns
setup time (SDR)
SD_CMD input TspiH 2.5 — ns
hold time (SDR)
SD_DATA output TspobLy_pp 2.5 6.5/6.8"1 ns
delay (DDR) R
SD_DATA input Tsbis_DDR 2.23/25" |— ns
setup time (DDR)
SD_DATA input TSDIH_DDR 1.5 — ns
hold time (DDR)
Note 1. Specification at 200 MHz/Specification at 150 MHz
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tsbcye

tsoLH

A A

\ A 4
—
()
o
I
=

tspbwH ’ tsowL

SDn_CLK
(output)

tspis | tspH

SDn_CMD
SDn_DATA[7:0]
(input)

tspiow )
tSDODLY (max) tspobLy (min)

Sbn_CMD
SDn_DATA[7:0]
(output)

n=0,1
For n =1, SDn_DATA[7:4] are not available.

Figure 2.86 SDHI timing (SDR)

tsocye
tspwH tspwi tsoHL tson

A 4

SDn_CLK
(output)

tspis | tspiH

SDn_CMD
(input)

tsojpw

tsDODLY (max) tspbobLy (min)
SDn_CMD
(output)

tspis_poR | tspiH_boR tspis_por | tsbiH_boR

SDn_DATA[7:0]
(input)

tSDODLV DDR (min) tSDODL ' DDR (min)
5

tSDODL | DDR (max) tSDODL _DDR (max)
>

SDn_DATA[7:0]
(output)

n=0,1
For n =1, SDn_DATA[7:4] are not available.

Figure 2.87 SDHI timing (DDR)

2.5.5.19 NANDC Timing
Conditions: Vg = VCC33 x 0.5, Vo, = VCC33 x 0.5,C=30pF (3.3 V)

RO1DS0449EJ0110 Rev.1.10 RENESAS Page 138 of 193
May 29, 2026



RZ/T2N Datasheet

. Electrical Characteristics

Table 2.46 NANDC timing
Parameter Symbol Min. Max. Unit | Reference figure
NANDC | CLE hold time |Performance |tcH 1.5 X tNF oLk - 2.0 — ns Figure 2.88 to Figure

mode 2.91
Extended tnE oLk - 3.0 — ns
mode -

CE# hold time | Performance | tcH 2.5 xtNF ok - 2.0 — ns
mode
Extended tne oLk - 8.071 — ns
mode -

WE# pulse Performance | tywp 0.5 x tNF cLk - 2.0 — ns

width mode
Extended tNE oLk - 3.0 — ns
mode -

WE# high hold | Performance | twn 0.5 x tNyp oLk - 2.0 — ns

time mode
Extended tnE oLk - 3.0 — ns
mode -

ALE hold time | Performance tALH 0.5 tnF oLk - 3.0 — ns
mode
Extended tNE oLk - 4.0 — ns
mode -

RE# pulse Performance |tgrp 0.5 x tNF_cLk - 2.0 — ns

width mode
Extended tnE oLk - 3.0 — ns
mode -

RE# high hold | Performance |try 0.5 x tnp oLk - 2.0 — ns

time mode
Extended tnE oLk - 3.0 — ns
mode -

Data output Performance toH 0.5 x tNp oLk - 4.0 — ns

hold time mode
Extended tnE oLk - 6.0 — ns
mode -

Waiting time from WE# high to | twg 52 x t\g oLk - 2.02 — ns

RY_BY[3:0]# -

Note:  tnr_cLk: NF_CLK cycle

Note 1.

Performance mode. In the extended mode, it depends on the register settings.
Note 2. RY/BY# capture timing can be extended by the register setting.

RO1DS0449EJ0110 Rev.1.10
May 29, 2026

RENESAS

Page 139 of 193



RZ/T2N Datasheet 2. Electrical Characteristics

NAND_CLE (output) / toLH \

tcH

A
A 4

NAND_CE#[3:0] (output)

twe
—
NAND_WE# (output) }\ /
taLH

NAND_ALE (output) \ //

“High”

A
A 4

NAND_RE# (output)

toH

NAND_IO#[7:0] (output) >< Command

NAND_RY/BY#[3:0] (input) tws /

Figure 2.88 Command timing

A 4

A
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NAND_CLE (output)

NAND_CE#[3:0] (output) \

twe
<«
NAND_WE# (output) twH \4\
—/ >

A

NAND_ALE (output) / taH

NAND_RE# (output) High

NAND_IO#[7:0] (output) >< Address

NAND_RY/BY#[3:0] (input)

Figure 2.89 Address timing
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NAND_CLE (output)

”

“Low

NAND_CE[3:0]# (output) \

NAND_WE# (output)

NAND_ALE (output)

“High”

“Low

NAND_RE# (output)

trP

trRH

trP

A
A 4

NAND_IO[7:0] (input)

X X

X o X

NAND_RY_BY[3:0}# (input)

Figure 2.90

Data read timing

NAND_CLE (output)

tetH

NAND_CE#[3:0] (output)

teu

NAND_WE# (output)

NAND_ALE (output)

NAND_RE# (output)

“Low”

(]

twp twp

{(

twh

o

twp

“High”

toH

ton

NAND_IO#{7:0] (output)

>< DATA

>< DATA

X o

NAND_RY/BY#[3:0] (input)

Figure 2.91

Data write timing
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2.6 USB Characteristics

Table 2.47 On-chip USB low-speed (host only) characteristics

Parameter Symbol Min. Typ. Max. Unit Reference figure
Rising time IR 75 — 300 ns Figure 2.92, Figure 2.93
Falling time tLr 75 — 300 ns
Rising/falling time ratio tRIMLF 80 — 125 %

USB_DP. 90% 90%

USB_DM

10% 10%

tr tr

Figure 2.92 USB_DP, USB_DM output timing (low-speed/host only)
Observation point
USB_DP
R 1
- L %
;|;50 pF to 150 pF 15 kQ
: USB_DM
im pF to 150 pF % 15 kQ
Figure 2.93 Measurement circuit (low-speed/host only)
Table 2.48 On-chip USB full-speed characteristics
Parameter Symbol Min. Typ. Max. Unit Reference figure
Rising time tFR 4 — 20 ns Figure 2.94, Figure 2.95
Falling time tFr 4 — 20 ns
Rising/falling time ratio tFRAFF 90 —_ 111.11 %
USB_DP, 90% 90%
USB_DM
10% 10%

trrR trF

Figure 2.94

USB_DP, USB_DM output timing (full speed)
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USB_DP

Observation point

USB_DM

H— HH

50 pF

50 pF

Figure 2.95 Measurement circuit (full speed)

Table 2.49 On-chip USB high-speed characteristics
Parameter Symbol Min. Typ. Max. Unit Reference figure
Rising time tHsrR — — 2.133 V/us Figure 2.96, Figure 2.97
Falling time tysk — — 2.133 V/us
Output resistors (also used ZHSDRV 40.5 — 49.5 Q —
as high-speed terminating
resistor)

Note:  The output resistors (ZHSDRV) for connection to the USB_DP and USB_DM pins are within the LSI.

USB_DP,
USB_DM

90%

10%

90%

10%

tHsrR

tHsF

Figure 2.96 USB_DP, USB_DM output timing (high speed)
Observation point
USB_DP
— {}
45 kQ
USB_DM
45 kQ
Figure 2.97 Measurement circuit (high speed)
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2.7 A/D Conversion Characteristics
Table 2.50 12-Bit A/D conversion characteristics
Reference
Parameter Min. Typ. Max. Unit figure
Resolution 12 bits —
Analog input capacitance BGA package — — 13 pF —
Channel-dedicated sample-and- Conversion time™! 1.52 — — us —
hold circuits in use Permissible signal source
(ANOOO to AN002, AN100 to impedance
AN102, AN200 to AN202) Max. = 1.0 kQ
Offset error — — +13 LSB —
Full-scale error — — 13 LSB —
Quantization error — +0.5 — LSB —
Absolute BGA package — — +14 LSB —
accuracy
DNL differential | BGA package — — 13 LSB —
non-linearity
error
INL integral non- | BGA package — — 4 LSB —
linearity error
Holding characteristics of sample- | — — 2.67 us —
and-hold circuits
Dynamic range 0.15 — VREFHO - |V —
0.15
Channel-dedicated sample-and- Conversion time™! 0.84 — — s —
hold circuits not in use Permissible signal source
(ANOOO to AN003, AN100 to impedance
AN103, AN200 to AN207) Max. = 1.0 kQ
Offset error — — 11 LSB —
Full-scale error — — +11 LSB —
Quantization error — +0.5 — LSB —
Absolute BGA package — — 12 LSB —
accuracy
DNL differential | BGA package — — 13 LSB —
non-linearity
error
INL integral non- | BGA package — — 14 LSB —

linearity error

Note:

during A/D conversion, values may not fall within the specified ranges.

Note 1. The conversion time is the total of the sampling time and the comparison time.

The specified values in the table apply when there is no access to the external bus during A/D conversion. If access proceeds
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DUT
ADC (equiv. circuit)
Ro Rs
Analog
signal * <O\
source
cin cs
N B
Co
s s
s s

Ro, Co: Signal source impedance
Cin: Internal parasitic capacitance (package, I/0, etc.)

Rs, Cs: ADC equivalent circuit impedance (With sample-and-hold circuits: Rs = 1.5 kQ and Cs = 4 pF.
Without sample-and-hold circuits: Rs = 0.75 kQ and Cs = 3 pF. (Typical))

Figure 2.98 A/D converter equivalent circuit and peripheral configuration diagram

2.8 Temperature Sensor Characteristics

Table 2.51 Temperature sensor characteristics

Parameter Min. Typ. Max. Unit Test Conditions
Relative accuracy — +1 — °C "

Temperature slope — 0.0625 — °C/LSB —

Output code (at 25°C) — 1545 (decimal) | — — SCRR register

Note 1. 2-point calibration (Tj = 25°C and Tj = 85°C) and 8 times averaging.

2.9 PCI-Express Characteristics
The PCI Express PHY of this LSI is compliant with the PCI Express® Base Specification 2.1 (Gen1/Gen2).

Table 2.52 PCI Express REFCLK input characteristics

Item Symbol Condition Min. Typ. Max. Unit
Input single- tRX-SINGLEEND — 10 — — kQ
end termination

impedance

Differential input tRXCLK-DPP — 150 — — mV
peak-to-peak

voltage

Input common tRXLLK-DC-CML — 0.25 — 0.55 V
mode voltage

Absolute single-end | trxcLK-SE — -0.3 — 1.15 \Y
input voltage

210 DDRSS (LPDDR4) Characteristics
The LPDDR4 PHY of this LSI is compliant with the JEDEC 209-4D standard.

Note: 240 (£1%) Q external resistor must be connected between DDR_CALIBRATION and DDR_VDDAQ.

211 Debug Interface Timing
Condition: Vg = VCC33 x 0.5, VoL, = VCC33 x 0.5
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Table 2.53 Debug interface timing
Reference
Parameter Symbol Min. Max. Unit figure
TCK cycle time With an ICE connected trckeye 30" — ns Figure 2.99
For use in BSCAN 80 —
TCK high pulse width tTeKH 0.4 0.6 trcKeye
TCK low pulse width trekL 0.4 0.6 trckeye
TDI setup time tTois 5 — ns Figure 2.100
TDI hold time tTDIH 5 — ns ?(;th:t loadk
TMS/SWDIO setup time ttmss 5 — ns
TMS/SWDIO hold time trmMsH 5 — ns
SWDIO delay time tswbo — 11 ns
TDO delay time With an ICE connected troop — 11 ns
For use in BSCAN — 22
Capture register setup time tcapTs 5 — ns Figure 2.101
Capture register hold time tcAPTH 5 — ns
Update register delay time tUPDATED — 15 ns

Note 1. This value is the minimum cycle time for the normal operation of internal circuits.
The actual cycle time should be determined in consideration of the TCK capture edge timing and cable length of the connected ICE.

TCK 172 vcess

trcKeye

treke

172 veeas

Figure 2.99 TCK input timing
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TDI

TMS/SWDIO (input)

SWDIO (output)

TDO

TCK /

tTCKcyc

»

trois trom

]

Een

L

trmss trmsH

L

tswpo

Ll

troop

Figure 2.100 Data transfer timing

Capture register

Update register

TCK /

tcapts | tcapTH

e

tuPDATED,

Figure 2.101 Boundary scan input/output timing
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Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings is displayed in “Packages” on the Renesas
Electronics Corporation website.
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JEITA Package code

RENESAS code

MASS(TYP.)[g]

P-LFBGA537-21x21-0.80

PLBG0537GB-A

1.10

INDEX AREA

A1
A

AE 00000000000 00000000000

A OO0OO0OO0O0OO0OO0DO0000O0 O00000000000

Al OOO0OO0OO0OO0OO000000 O00000000000

Al 0O0O0O00O0000000 000000000000

Ml O0O0O00O0000000 000000000000

Y| 0000000000009 000000000000

w 000000 000000

v 000000 000000

u 000000 0000 0000 000000

T 000000 0000 [eleleNe} 000000

R 000000 0000 [eleleNe} 000000

P 000000 0000 [eleleNe} 000000 —
:
M 000000 0000 [eleleNe} 000000

L 000000 0000 [eleleNe} 000000

K 000000 0000 [eleleNe} 000000

J 000000 0000 [eleleNe} 000000

H 000000 000000

G 000000 000000

F 000000000000 00000000000 & T
E| 000000000000 DO0O0OO0O0O000000 &
D [ecoNoNoNeNo oo NoNo N0} O0000O0O0O0O0O0O0OO0

c [ecoNoNoNeNo oo NoNo N0} O0000O0O0O0O0O0O0OO0 @
B [ecoNoNoNeNo oo NoNo N0} O0000O0O0O0O0O0O0OO0

A 000000000000 00000000000

12 3|4 56 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

nXpb

pece®[C[A[B]

MIZOE

Dimension in Millimeters

Reference

Symbol Min. Nom. Max.

3] - 21.00 —

— 21.00 —

D1 - 19.20 -

— 19.20 -
A — — 1.45

A1 0.27 — —
b 0.38 0.43 0.48

€l — 0.80 -
aaa - - 0.15
cce - - 0.35
ddd - — 0.20
eee - - 0.15
fff — — 0.08

n — 537 -

Figure A1.1 537-pin FBGA
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JEITA Package code

RENESAS code

MASS(TYP.)[g]

P-LFBGA489-16x16-0.65 PLBGO0489JA-A 0.65
8]
INDEX AREA (<]
4X
(D ]aaa]c]
TOP VIEW
9]
(& ddd]c] T <
| Reference Dimension in Millimeters
Al #00000 000000
Al 000000 00000000000 Symbol Min. Nom. Max.
M 000000 00000000000
Y| cooo000 00000000000
W 0000000 00000000000 @ - 16.00 -
v| 0000000 o 00000000
u| 000000 000000 - 16.00 -
1| 000000 000 00 000000
Rl OO0000 0000GP0O00O 000000 - 14.30 -
Pl 0OO0O000 0000DMO0O0OO 000000
Nl 0O0OO0O0O 000 00 000000 - 14.30 -
‘LI 000000 000O0O(POOO 000000 a A — — 1.40
kK| 000000 0000MO0O0OO0 000000
J| 000000 0000PO00O0 000000 A1 0.22 - -
H 000000 0000GP0O00O0 0000O0%
6| 000000 000009 b 0.32 0.37 0.42
F| 00000000000000000000000
E| 0000000000000 0000000000 — —
bl 00000000000 DHO0000000000 | [O] E] 0.65
c| 00000000000 HPOO0O0O00000O0 2aa _ _ 0.15
Bl 000000000000 00000000000 :
A ooﬁoooooooo 00000000004 cce _ _ 0.20
123 456 7 8 91011121314 1516 17 18 19 20 21 22 23
ddd - — 0.15
nX(pbq} peee®[C[A[B] eee — — 0.15
(pfrf@[cl fff — — 0.08
BOTTOM VIEW n — 489 —

Figure A1.2

489-pin FBGA
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Appendix 2. ECAD Design Information
21 Part Number Indexing
Orderable part number Number of pins Package type Package Code/POD number
R9A07G076M48GBG 537 FBGA PLBG0537GB-A
R9A07G076M47GBG 537 FBGA PLBG0537GB-A
R9A07G076M45GBG 537 FBGA PLBG0537GB-A
R9A07G076M43GBG 537 FBGA PLBG0537GB-A
R9A07G076M37GBG 537 FBGA PLBG0537GB-A
R9A07G076M35GBG 537 FBGA PLBG0537GB-A
R9A07G076M30GBG 537 FBGA PLBG0537GB-A
R9A07G076M48GBA 489 FBGA PLBG0489JA-A
R9A07G076M47GBA 489 FBGA PLBG0489JA-A
R9A07G076M45GBA 489 FBGA PLBG0489JA-A
R9A07G076M43GBA 489 FBGA PLBG0489JA-A
R9A07G076M37GBA 489 FBGA PLBG0489JA-A
RYA07G076M35GBA 489 FBGA PLBG0489JA-A
R9A07G076M30GBA 489 FBGA PLBG0489JA-A
2.2 Symbol Pin Information
2.2.1 537-FBGA
Primary
Pin Primary electrical
number pin name type Alternate pin names
A1 VSS Power —
A2 P23_5 1/0 IRQ23_5/GTIOC4_2B/DE3/ETH2_TXEN/ESC_LEDERR/SPI_SSL02/MCLK30/MCLK42/
HDSL7_MOSI1
A3 P23_0 1/0 IRQ23_0/GTIOC3_3A/GTIOC4_0A/RXD3/SCL3/MISO3/ETH2_TXCLK/SPI_RSPCKO/MDATO1/
HDSL7_LINK
A4 VSS Power —
A5 pP22_2 1/0 IRQ22_2/GTIOCO_3A/GTIOC4_5B/GTIOC5_0B/ETH1_RXD2/HDSL6_MISO1
A6 P21_6 1/0 IRQ21_6/ETH1_TXEN/HDSL6_LINK
A7 VSS Power —
A8 P21_4 /0 IRQ21_4/ETH1_TXD2/HDSL5_MISO2
A9 P20_4 1/0 MDO0/IRQ20_4/GMAC0_MDC/GMAC1_MDC/GMAC2_MDC/ETHSW_MDC/ESC_MDC/
ESWM_MDC/CANTX1
A10 P20_1 1/0 IRQ20_1/ETHO_RXD2/CANRXDPO/HDSL4_MISO2
A11 VSS Power —
A12 P19 5 1/0 IRQ19_5/ETHO_TXEN/HDSL4_MISO1
A13 VSS Power —
A14 P18_4 /0 IRQ18_4/GTETRGA/DEE4/ESWM_TASGATE1_5/XSPI0_IO5/MDAT21/ENCIFOE4/
HDSL3_MOSI1
A15 P18_1 1/0 IRQ18_1/ESWM_TASGATE1_2/XSPI0_I02/MCLK32/HDSL3_CLK1
A16 P17_6 1/0 IRQ17_6/ESWM_TASGATEO_8/XSPI0_DS/MCLK20/HDSL2_MOSI2
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A17 VSS Power —

A18 P17_1 1/0 IRQ17_1/MTIOCOB/MTIOC6C/GTIOC4_4B/RXDE3/IIC_SDA1/ETH2_COL/ETH3_COL/
CANTXO0/XSPI1_IO7/MDAT31/MBX_HINT#/ENCIFDI3/HDSL2_MISO1

A19 P16_4 110 IRQ16_4/MTIOC7B/GTIOC3_2A/GTIOC4_2A/RXD4/SCL3/MISO3/SCKE7/ETH4_CRS,
SPI_MISO0/XSPI1_I02/MCLKO1/ENCIFCK7/HDSL1_MOSI2

A20 P16_1 110 IRQ16_1/MTIOC6D/GTIOC3_0B/GTIOC4_0B/TXD1/SDA1/MOSI1/RXDE1/IIC_SDA2/
ESWM_TASGATEO_3/XSPI1_DS/MDAT22/ENCIFDI1/HDSL1_CLK2

A21 VSS Power —

A22 P15_3 110 IRQ15_3/D10/MTIOC1A/MTIOC3C/GTIOC2_4B/CMTW1_TOCO/RXDE2/SD1_IOVS/ADTRGO#/
HD10/ENCIFDI2/HDSL1_LINK

A23 P14_6 110 IRQ14_6/D5/MTIOC1B/MTIOC4B/GTIOC2_2A/CMTWO_TIC0/SD0_PWEN/HD5/
HDSLO_MOSI1/POUTA

A24 P14_3 110 IRQ14_3/D2/POEO0#/GTIOCO_2A/GTETRGA/RTCAT1HZ/SCIEXTCLK/ADTRGO#/
USB_EXICEN/HD2/MBX_HINT#HDSLO_CLK1

A25 VSS Power —

B1 P24 3 110 IRQ24_3/GTIOC4_5B/CMTWO_TIC1/RXD5/SDA5/MOSI5/IIC_SCL1/ETHO_RXER/
ETH2_RXDV/ESC_I2CCLK/SPI_MOSI1/SD0_PWEN/MDAT12/HDSLO_LINK

B2 P23_6 110 IRQ23_6/GTIOC4_3A/GTIOC5_3A/RTCAT1HZ/SCK4/ETH2_RXCLK/ESC_LEDRUN/SDO_CD/
MDAT30/MDAT42/HDSL7_CLK2

B3 P23 2 1/0 IRQ23_2/GTIOC4_1A/IIC_SDAO/ETH2_TXD1/ESC_LINKACTO/CANTXDP1/SPI_MOSI0/
MDAT21/MDAT40/HDSL7_CLK1

B4 P22 4 110 IRQ22_4/GTIOCO0_2B/ETH1_RXDV/HDSL6_CLK2

B5 P22_6 110 ETH1_REFCLK/RMII1_REFCLK/IRQ22_6/HDSL6_MISO2

B6 P21 5 1/0 IRQ21_5/ETH1_TXD3/HDSL5_MOSI2

B7 P21 7 110 IRQ21_7/GTIOC4_4A/ETH1_RXCLK/HDSL6_SMPL

B8 P21_1 110 IRQ21_1/ETH1_TXCLK/HDSL5_ MOSI1

B9 P20 6 1/0 IRQ20_6/ETHSW_PHYLINKO/ESC_PHYLINKO/ESWM_PHYLINKO/HPSW_PHYLINKO/
CANRXDP1/HDSL5_CLK1

B10 P20_7 1/0 ETHO_REFCLK/RMII0_REFCLK/IRQ20_7/CANTXDP1/HDSL5_SELA1

B11 P19 6 110 IRQ19_6/ETHO_RXCLK/HDSL4_MOSI1

B12 P19 2 110 IRQ19_2/ETHO_TXD1/HDSL4_SMPL

B13 P19 0 1/0 IRQ19_0/ETHO_TXCLK/HDSL3_MOSI2

B14 P18 5 110 IRQ18_5/GTETRGB/RXDE4/ESWM_TASGATE1_6/XSPI0_IO6/MCLK20/ENCIFDI4/
HDSL3 CLK2

B15 P18_0 1/0 IRQ18_0/ESWM_TASGATE1_1/XSPI0_IO1/MCLK02/HDSL3_SMPL

B16 P17_3 110 IRQ17_3/DEE7/ESWM_TASGATEO_5/XSPI0_CKN/MDAT30/ENCIFOE7/HDSL2_CLK2

B17 P17_2 1/0 IRQ17_2/SCKE7/ESWM_TASGATEO_4/XSPI0_CKP/MCLK30/ENCIFCK7/HDSL2_MOSI1

B18 P16_6 110 IRQ16_6/MTCLKC/MTIOCOC/GTIOC3_3A/SCKE3/IIC_SCLO/ETH2_TXER/ETH3_TXER/
CANRXDPO/SPI_RSPCKO0/XSPI1_I04/MCLK30/ENCIFCK3/HDSL2_SMPL

B19 P16_3 110 IRQ16_3/MTIOC7C/GTIOC3_1A/GTIOC4_1B/TXD5/SDA5/MOSI5/TXDE4/ETH4_RXER/
SPI_SSL02/XSPI1_IO1/ENCIFDO4/HDSL1_MISO2

B20 P16_0 1/0 IRQ16_0/MTIOC1B/MTIOC6B/GTIOC3_0A/GTIOC4_0A/RXD1/SCL1/MISO1/TXDE1/IIC_SCL2/
ESWM_TASGATEQ_2/XSPI1_CS1#/MCLK22/ENCIFDO1/HDSL1_MOSI1

B21 P15_6 110 IRQ15_6/GTIOCO_4A/DE1/TXDE6/TXDE7/IIC_SCL1/ESWM_TASGATEOQ_0/XSPI1_CKP/
MCLK21/ENCIFDO6/ENCIFDO7/HDSL1_SEL1

B22 P15_1 1/0 IRQ15_1/D8/MTCLKB/MTIOC8D/GTIOC2_3B/CMTW0_TOC1/DEE2/SD1_WP/HD8/ENCIFOEZ2/

HDSLO_MISO2
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B23 P14_7 110 IRQ14_7/D6/MTIOC1A/MTIOC4D/GTIOC2_2B/CMTWO0_TOC0/SD0_IOVS/HD6/HDSLO_CLK2/
POUTB

B24 P14_1 110 IRQ14_1/DO/MTIOC3B/MTIOC8A/GTIOCO_OA/GTIOC2_0A/GTIOC4_6A/SCKEG/ETH2_TXER/
ETH3_TXER/USB_VBUSEN/HDO/ENCIFCK6/HDSLO_LINK

B25 P13 _4 110 IRQ13_4/D23/GTADSM3_1/RTCAT1HZ/ETH1_COL/GMAC0_MDIO/GMAC1_MDIO/
GMAC2_MDIO/ETHSW_MDIO/ESC_MDIO/ESWM_MDIO/SD1_IOVS/MDAT42/HD23/
HDSL7_MOSI1

C1 P25 0 110 IRQ25_0/RXD1/SCL1/MISO1/RXD3/SCL3/MISO3/ETHSW_PHYLINK2/ESC_PHYLINK2/
CANTX1/SPI_SSL03/MCLK22

Cc2 P24 _2 110 IRQ24_2/TEND/POE8#/GTIOC4_5A/CMTWO_TOCO/CTS4#/RXDEO/ETH2_RXD3/
ESC_RESETOUT#/SPI_SSL11/MDAT 11/ENCIFDIO/HDSL7_MOSI2

C3 P24 0 110 IRQ24_0/DREQ/POEO#/GTIOC4_4A/DEEO/IIC_SDA1/ETHO_CRS/ETH2_RXD1/
ESC_LINKACT2/SPI_SSL13/SD1_CD/MDAT10/MDAT32/ENCIFOEO/HDSL7_MISO2

C4 P23 3 110 IRQ23_3/GTIOC4_1B/GTIOC4_3A/SS3#/CTS3#/RTS3H#/ETH2_TXD2/ESC_LINKACT1/
SPI_SSLO0/MCLKO01/MCLK41/HDSL7_SEL1

C5 P23 1 110 IRQ23_1/GTIOC3_3B/GTIOC4_0B/SCK3/IIC_SCLO/ETH2_TXDO/GMACO_PTPTRGO0/
ESC_LATCHO/CANRXDP1/SPI_MISO0/MCLK21/MCLK40/HDSL7_SMPL

C6 P22_0 110 IRQ22_0/GTIOC4_4B/ETH1_RXDO/HDSL6_CLK1

Cc7 P20_5 110 IRQ20_5/GMACO_MDIO/GMAC1_MDIO/GMAC2_MDIO/ETHSW_MDIO/ESC_MDIO/
ESWM_MDIO/CANRX1/HDSL5_SMPL

Cc8 P21_3 110 IRQ21_3/ETH1_TXD1/HDSL5_SEL2

C9 P21_0 110 IRQ21_0/HDSL5_MISO1

C10 P20_2 110 IRQ20_2/ETHO_RXD3/CANTXDPO/HDSL4_MOSI2

Cc11 P20_0 110 IRQ20_0/ETHO_RXD1/CANTX0/HDSL4_SEL2

C12 P19_3 110 IRQ19_3/ETHO_TXD2/HDSL4_CLK1

C13 P18 _7 110 IRQ18_7/ESWM_TASGATE1_8/XSPI0_RESETO0#/MCLK30/MDAT02/HDSL3_MISO2

C14 P18_2 110 IRQ18_2/ESWM_TASGATE1_3/XSPI0_IO3/MDAT32/HDSL3_SEL1

C15 P17_7 110 IRQ17_7/ESWM_TASGATE1_0/XSPI0_IO0/MDAT20/HDSL3_LINK

C16 P17_5 110 IRQ17_5/RXDE7/ESWM_TASGATEOQ_7/XSPI0_CS1#/MDAT31/ENCIFDI7/HDSL2_MISO2

C17 P17_0 110 IRQ17_0/MTIOCOA/MTIOCBA/GTIOC3_4A/TXDE3/IIC_SCL1/ETH2_CRS/ETH3_CRS/
CANRXO0/XSPI1_IO6/MCLK31/USB_VBUSEN/ENCIFDO3/HDSL2_SEL1

C18 P16_5 110 IRQ16_5/MTIOC7D/GTIOC3_2B/GTIOC4_2B/TXD3/SDA3/MOSI3/DEE7/ETH4_COL/
SPI_MOSI0/XSPI1_IO3/MDATO01/ENCIFOE7/HDSL2_LINK

C19 P15_7 110 IRQ15_7/GTIOCO_4B/DE3/RXDE6/RXDE7/IIC_SDA1/ESWM_TASGATEO_1/XSPI1_CSO0#/
MDAT21/ENCIFDI6/ENCIFDI7/HDSL1_MISO1

C20 P15_2 110 IRQ15_2/D9/MTIOC3A/MTIC5W/GTIOC2_4A/CMTW1_TICO/TXDE2/SD1_PWEN/HD9/
ENCIFDO2/HDSLO_MOSI2

C21 P15_4 110 IRQ15_4/D11/GTIOC2_0A/CMTW1_TIC1/SCKE6/IIC_SCLO/ESC_I2CCLK/MCLK20/ADTRG1#/
HD11/ENCIFCK6/HDSL1_SMPL

C22 P14_4 110 IRQ14_4/D3/MTIOC4A/MTIC5U/GTIOCO_1B/GTIOC2_1A/TXDE6G/ETH2_CRS/ETH3_CRS/
ADTRG1#/HD3/ENCIFDO6/HDSLO_SEL1

C23 P14_2 110 IRQ14_2/D1/MTIOC3D/MTIOC8B/GTIOCO_0B/GTIOC2_0B/GTIOC4_6B/DEE6G/ETH2_RXER/
ETH3_RXER/USB_OVRCUR/HD1/ENCIFOE6/HDSLO_SMPL

C24 P13_3 110 IRQ13_3/D22/GTADSM3_0/ETH1_CRS/GMAC0_MDC/GMAC1_MDC/GAMC2_MDC/
ETHSW_MDC/ESC_MDC/ESWM_MDC/SD1_PWEN/MCLK42/HD22/HDSL7_MISO1

C25 P13_2 110 IRQ13_2/D21/GTADSM2_1/ESC_EDERR/SD1_IOVS/MDAT10/HD21/HDSL7_SEL1

D1 VSS Power —
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D2 P24 7 110 IRQ24_7/TXD3/SDA3/MOSI3/GMACO_MDIO/GMAC1_MDIO/GMAC2_MDIO/ETHSW_MDIO/
ESC_MDIO/ESWM_MDIO/CANRX1/SPI_RSPCK1

D3 P24 _6 110 MD1/IRQ24_6/DE5/GMACO_MDC/GMAC1_MDC/GMAC2_MDC/ETHSW_MDC/ESC_MDC/
ESWM_MDC

D4 P24 1 110 IRQ24_1/DACK/POE4#/GTIOC4_4B/CMTWO_TICO/SS4#/CTS4#/RTS4#/TXDEO/ETHO_TXER/
ETH2_RXD2/ESC_IRQ/ SPI_SSL10/SD1_WP/MCLK11/MBX_HINT#/ENCIFDOO

D5 P23 4 110 IRQ23_4/GTIOC4_2A/GTIOC4_3B/CTS3#/ETH2_TXD3/ETHSW_PTPOUT2/ESC_SYNCO0/
SPI_SSL01/MDAT01/MDAT41/HDSL7_MISO1

D6 P22_3 110 IRQ22_3/GTIOCO_3B/ETH1_RXD3/HDSL6_MOSI1

D7 P22_1 110 IRQ22_1/GTIOC4_5A/GTIOC5_OA/ETH1_RXD1/HDSL6_SEL1

D8 P21_2 110 IRQ21_2/ETH1_TXDO/HDSL5_CLK2

D9 P22_5 110 IRQ22_5/ETHSW_PHYLINK1/ESC_PHYLINK1/ESWM_PHYLINK1/HPSW_PHYLINK1/
HDSL6_SEL2

D10 P20_3 110 IRQ20_3/ETHO_RXDV/HDSL5_LINK

D11 P19 7 110 IRQ19_7/ETHO_RXDO/CANRXO/HDSL4_CLK2

D12 P19_4 110 IRQ19_4/ETHO_TXD3/HDSL4_SEL1

D13 P19_1 110 IRQ19_1/ETHO_TXDO/HDSL4_LINK

D14 P18_6 1/0 IRQ18_6/GTETRGC/TXDE4/ESWM_TASGATE1_7/XSPI0_IO7/MDAT20/ENCIFDO4/
HDSL3_SEL2

D15 P18_3 110 IRQ18_3/SCKE4/ESWM_TASGATE1_4/XSPI0_lO4/MCLK21/ENCIFCK4/HDSL3_MISO1

D16 P17_4 110 IRQ17_4/TXDE7/ESWM_TASGATEO_6/XSPI0_CS0#/MCLK31/ENCIFDO7/HDSL2_SEL2

D17 P16_7 110 IRQ16_7/MTCLKD/MTIOCOD/GTIOC3_3B/DEE3/IIC_SDAO/ETH2_RXER/ETH3_RXER/
CANTXDPO/SPI_SSLO00/XSPI1_IO5/MDAT30/ENCIFOE3/HDSL2_CLK1

D18 P16_2 110 IRQ16_2/MTIOC7A/GTIOC3_1B/GTIOC4_1A/RXD5/SCL5/MISO5/RXDE4/ETH4_TXER/
SPI_SSL01/XSPI1_IO0/ENCIFDI4/HDSL1_SEL2

D19 P15_5 110 IRQ15_5/D12/GTIOC2_0B/CMTW1_TOC1/RTCAT1HZ/DEE®6/IIC_SDAO/ESC_I2CDATA/
MDAT20/ADTRG2#/HD12/ENCIFDO6/HDSL1_CLK1

D20 P14_5 110 IRQ14_5/D4/MTIOC4C/MTIC5V/GTIOCO_1A/GTIOC2_1B/RXDE6/ETH2_COL/ETH3_COL/
ADTRG2#/HD4/ENCIFDI6/HDSLO_MISO1

D21 P15_0 /0 IRQ15_0/D7/MTCLKA/MTIOC8C/GTIOC2_3A/CMTWO_TIC1/SCKE2/SD1_CD/HD7/ENCIFCK2/
HDSLO_SEL2/POUTZ

D22 P13_5 110 IRQ13_5/D24/GTADSM4_0/SCKE7/ESC_LEDSTER/MCLK11/HD24/ENCIFCK7/HDSL7_CLK2

D23 P13_1 110 IRQ13_1/D20/TEND/GTADSM2_0/ESC_LEDRUN/SD1_PWEN/MCLK10/HD20/HDSL7_CLK1

D24 P13 0 1/0 IRQ13_0/D19/GTADSM1_1/CMTW1_TOC1/ETHSW_PTPOUT1/ESC_SYNC1/MDAT41/HD19/
HDSL7_SMPL

D25 P12_6 110 IRQ12_6/D17/DACK/GTADSMO0_1/GTETRGC/CMTW1_TOCO0/MDAT40/HD17/HDSL6_MOSI2

E1 P00_0 110 IRQ00_0/A16/MTIOC3B/GTIOCO_OA/GTADSMO_0/SCKE1/ETH3_TXCLK/SPI_RSPCK2/HA16/
ENCIFCK1/HDSLO_SELA1

E2 P00_6 110 IRQ00_6/A22/MTCLKA/MTIOC8D/GTIOCO_3A/GTADSM3_0/RXD4/SCL4/MISO4/SCKEO/
SCKEG/ETH3_RXCLK/SPI_SSL23/MBX_HINT#ENCIFCKO/ENCIFCK6

E3 P24 5 110 IRQ24_5/POE10#/GTIOC4_6B/GTETRGA/TXD4/SDA4/MOSI4/SCIEXTCLK/MDAT22/
PCIE_RSTOUTB/HDSL0_CLK1

E4 P00_1 110 IRQ00_1/A17/MTIOC3D/GTIOCO_0B/GTADSMO_1/DEE1/IIC_SCL2/ETH3_TXDO/CANRXO/
SPI_MISO2/HA17/ENCIFOE1/HDSLO_MISO1

E5 P23 7 110 IRQ23_7/GTIOC4_3B/GTIOCS5_3B/SCKEO0/IIC_SCL1/ETHO_COL/ETH2_RXDO0/SPI_SSL12/
SDO_WP/MCLK10/MCLK32/ENCIFCKO/HDSL7_SEL2

E6 pP22_7 110 IRQ22_7/HDSL6_MOSI2

E7 VCC1833_1 | Power —
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E8 VSS Power —

E9 VCC1833_0 | Power —

E10 VSS Power —

E11 VCC1833_0 | Power —

E12 VSS Power —

E13 VCC1833_3 | Power —

E14 VSS Power —

E15 VSS Power —

E16 VCC1833_4 | Power —

E17 VSS Power —

E18 VCC33 Power —

E19 VSS Power —

E20 P13 7 1/0 IRQ13_7/D26/TXDE7/MCLK12/HD26/ENCIFDO7/HDSL7_MISO2

E21 P14_0 1/0 IRQ14_0/D27/RXDE7/ETHSW_PTPOUT3/ESC_SYNC1/MDAT12/HD27/ENCIFDI7/
HDSL7_MOSI2

E22 P12_7 1/0 IRQ12_7/D18/GTADSM1_0/GTETRGD/CMTW1_TIC1/ETHSW_PTPOUTO/ESC_SYNCO0/
MCLK41/HD18/HDSL7_LINK

E23 P13_6 1/0 IRQ13_6/D25/GTADSM4_1/DEE7/MDAT11/HD25/ENCIFOE7/HDSL7_SEL2

E24 P12_5 /0 IRQ12_5/D16/DREQ/GTADSMO0_O/GTETRGB/CMTW1_TICO/MCLK40/HD16/HDSL6_MISO2

E25 VSS Power —

F1 P00_3 /0 IRQO0_3/A19/MTIOC4C/GTIOCO_1A/GTADSM1_1/RXDE1/ETH3_TXD2/CANRXDPO/
SPI_SSL20/MDAT41/HA19/ENCIFDI1/HDSLO_CLK2

F2 P00_5 1/0 IRQO0_5/A21/MTIOC4D/MTIOC8C/GTIOCO_2B/GTADSM2_1/RXDE6/ETH3_TXEN/
SPI_SSL22/MDAT20/HA21/ENCIFDI6/HDSLO_MISO2

F3 P00_2 1/0 IRQO0_2/A18/MTIOC4A/GTIOCO_1B/GTADSM1_0/TXDE1/1IC_SDA2/ETH3_TXD1/CANTXO/
SPI_MOSI2/MCLK41/HA18/ENCIFDO1/HDSLO_MOSI1

F4 P00_4 1/10 IRQO0_4/A20/MITOC4B/GTIOCO_2A/GTADSM2_0/TXDE6G/ETH3_TXD3/CANTXDPO/
SPI_SSL21/MCLK20/HA20/ENCIFDO6/HDSL0_SEL2

F5 P24 4 110 ETH2_REFCLK/RMII2_REFCLK/IRQ24_4/POE11#/GTIOC4_6A/CMTWO0_TOC1/RXD5/SCL5/
MISO5/IIC_SDA1/ETH1_RXER/ESC_I2CDATA/SPI_MISO1/SD0_IOVS/MCLK12/HDSLO_SMPL

F6 VSS Power —

F7 VCC1833_1 | Power —

F8 VSS Power —

F9 VCC1833_0 | Power —

F10 VSS Power —

F11 VCC1833_0 | Power —

F12 VSS Power —

F13 VCC1833_3 | Power —

F14 VSS Power —

F15 VCC18_PL | Power —

L1

F16 VCC1833_4 | Power —

F17 VSS Power —

F18 VCC33 Power —
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F19 VSS Power —

F20 VCC33 Power —

F21 VSS Power —

F22 VSS Power —

F23 VSS Power —

F24 VSS Power —

F25 VSS Power —

G1 VSS Power —

G2 P01_4 1/0 ETH3_REFCLK/RMII3_REFCLK/IRQ01_4/CS5#/TEND/TXD1/SDA1/MOSI1/RXDE4/IIC_SDA1/
ETH1_RXER/ETH1_CRS/ESC_I2CDATA/SPI_RSPCK2/MCLK01/USB_EXICEN/ADTRG2#/
ENCIFDI4

G3 P01_5 /0 IRQ01_5/CS2#/DREQ/TXDE4/ETH1_COL/ETH3_TXER/ESC_RESETOUT#/
ESWM_PHYLINKO/HPSW_PHYLINKO/SPI_SSL20/MDAT01/USB_EXICEN/HCS1#/ENCIFDO4

G4 P01_2 1/0 IRQ01_2/BS#/DREQ/SS5#/CTS5#/RST5#/TXD5/SDA5/MOSI5/SCKE4/ETH3_RXD3/
SPI_MOSI2/SD1_IOVS/MCLKOO/ADTRGO#/HBS#/ENCIFCK4

G5 P00_7 1/0 IRQO0_7/A23/MTCLKB/MTIOC1B/GTIOCO_3B/GTADSM3_1/TXD4/SDA4/MOSI4/DEEO/DEE6/
ETH3_RXDO0/SPI_SSL22/HERROUT#/ENCIFOEO/ENCIFOE®6

G6 VSS Power —

G7 — — —

G8 — — —

G9 — — —

G10 — — —

G11 — — —

G12 — — —

G13 — — —

G14 — — —

G15 — — —

G16 — — —

G17 — — —

G18 — — —

G19 — — —

G20 DDR_VDD | Power —

Q

G21 VSS Power —

G22 VSS Power —

G23 VSS Power —

G24 VSS Power —

G25 VSS Power —

H1 P01_6 1/0 IRQ01_6/D13/MTIOC6B/MTIOC8B/GTIOC1_0A/GTADSMO_O/GTETRGB/CMTW1_TIC0O/SCK1/
ETHO_RXER/ETH4_TXCLK/SPI_RSPCK3/SD1_CD/MCLK02/HD13/—

H2 PO1_1 /0 IRQ01_1/RD/WR#/MITOC3C/MTIOC8A/GTIOCO_4B/GTADSM4_1/SCK5/RXD5/SCL5/ MISO5/
RXDEO/ETH3_RXD2/SD1_PWEN/USB_OVRCUR/HWRSTB#/ENCIFDIO

H3 P01_3 1/0 IRQ01_3/CS3#/DACK/CTS5#/RXD1/ SCL1/MISO1/ DEE4/IIC_SCL1/ETH1_TXER/
ETH3_RXDV/ESC_I2CCLK/SPI_MISO2/MDATO0/ADTRG1#/MBX_HINT#/ENCIFOE4
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H4 P01_0 1/0 IRQ01_0/AO0/MTIOC1A/MTIOC3A/GTIOCO_4A/GTADSM4_0_/DE4/TXDEO/ETH3_RXD1/
SPI_SSL21/HAO/ENCIFDOO0
H5 VSS Power —
H6 VSS Power —
H7 — — —
H8 — — —
H9 — — -
H10 — — —
H11 — — —
H12 — — —
H13 — — —
H14 — — —
H15 — — —
H16 — — —
H17 — — —
H18 — — —
H19 — — —
H20 DDR_VDD | Power —
Q
H21 VSS Power —
H22 DDR_DQA1 | I/0 —
5
H23 DDR_DQAS8 | I/0 —
H24 VSS Power —
H25 DDR_DQAT1 | /0 —
4
J1 P02_5 1/0 IRQ02_5/A11/MTCLKD/MTIOCOD/GTIOC1_3B/GTADSM3_1/RXD2/SCL2/MISO2/DEE1/
ETH4_RXDO/GMAC2_PTPTRG1/SPI_SSL32/MDAT 12/ MDAT40/HA11/ENCIFOE1
J2 P02_1 1/0 IRQ02_1/WE3#/A H#/MTIC5W/MTIOC7C/GTIOC1_1A/GTADSM1_1/SS1#/
CTS1#/RTS1#/RXD3/SCL3/MISO3/TXDES/ETH4_TXD2/GMACO_PTPTRGO/ESC_LATCHO/
SPI_SSL30/SPI_SSLO0/HWR3#/ENCIFDO5
J3 P02_0 1/0 IRQ02_0/WE2#/MTIC5V/MTIOC7A/GTIOC1_1B/GTADSM1_0/GTETRGD/TXD1/SDA1/MOSI1/
SCIEXTCLK/ETH4_TXD1/ETHSW_PTPOUTO/ESC_SYNCO0/SPI_MOSI3/SD1_PWEN/HWR2#
J4 P01_7 1/0 IRQ01_7/D14/MTIC5U/MTIOC6D/GTIOC1_0B/GTADSMO_1/GTETRGC/CMTW1_TOCO0/RXD1/
SCL1/MISO1/ETH1_RXER/ETH4_TXDO0/SPI_MISO3/SD1_WP/MDAT02/HD14
J5 VCC1833_2 | Power —
Jé VCC1833_2 | Power —
J7 — — —
J8 — — —
J9 VDD Power —
J10 VSS Power —
J1 VSS Power —
J12 VDD Power —
J13 VDD Power —
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J14 VSS Power —
J15 VSS Power —
J16 VDD Power —
J17 VDD Power —
J18 — — —
J19 — — —
J20 VSS Power —
J21 DDR_DQAT1 | I/0 —
2
J22 l1)DR_DQA1 1/0 —
J23 VSS Power —
J24 DDR_DQS |1/O —
A_T1
J25 DDR_DQS |1/0 —
A_C1
K1 VSS Power —
K2 P02_4 1/0 IRQ02_4/A10/MTCLKC/MTIOCOC/GTIOC1_3A/GTADSM3_0/SCK2/ SCKE1/ETH4_RXCLK/
GMAC1_PTPTRG1/SPI_SSL03/SPI_SSL33/MCLK12/MCLK40/HA10/ENCIFCK1
K3 P03_1 1/0 IRQ03_1/A15/GTIOC3_3B/DE2/DEE5/IIC_SDA2/ETHO_CRS/ETH4_RXDV/ETHSW_PTPOUT3/
ESC_SYNC1/SPI_MISO3/MDAT10/HA15/ENCIFOES5/SI3#/HDSL1_LINK
K4 P02_2 1/0 IRQ02_2/D15/MTIOCOA/MTIOC7B/GTIOC1_2A/GTADSM2_0/CTS1#/ETH4_TXD3/
GMACO_PTPTRG1/ESC_LEDRUN/ESC_LATCH1/SPI_SSLO01/SPI_SSL31/SD1_PWEN/HD15
K5 P02_3 /0 IRQ02_3/A9/MTIOCOB/MTIOC7D/GTIOC1_2B/GTADSM2_1/DE1/ETH4_TXEN/
GMAC1_PTPTRGO/ESC_LEDERR/SPI_SSL02/SPI_SSL32/SD1_IOVS/HA9
K6 VCC1833_2 | Power —
K7 — — —
K8 — — —
K9 VSS Power —
K10 VDD Power —
K11 VDD Power —
K12 VSS Power —
K13 VSS Power —
K14 VDD Power —
K15 VDD Power —
K16 VSS Power —
K17 VSS Power —
K18 — — —
K19 — — —
K20 DDR_VDD | Power —
Q
K21 DDR_DQA1 | I/0 —
3
K22 VSS Power —
K23 DDR_DQA9 | /O —
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K24 DDR_DMIA | 1/O —

1

K25 VSS Power —

L1 P03_3 1/0 IRQO3_3/TEND/CMTW1_TIC1/TXD1/SDA1/MOSI1/TXD3/SDA3/MOSI3/GMACO_MDIO/
GMAC1_MDIO/GMAC2_MDIO/ETHSW_MDIO/ESC_MDIO/ESWM_MDIO/ESC_LINKACTO/
SD1_PWEN

L2 P03_2 110 MD2/IRQ03_2/DACK/CMTW1_TOC1/RTCAT1HZ/DE2/TXDE4/ETHO_TXER/GMACO_MDC/
GMAC1_MDC/GMAC2_MDC/ETHSW_MDC/ESC_MDC/ESWM_MDC/SD1_IOVS/ENCIFDO4

L3 P03 0 1/0 IRQ03_0/A14/GTIOC3_3A/CTS2#/SCKE5/IIC_SCL2/ETHO_COL/ETH4_RXD3/SPI_MOSI3/
MCLK10/HA14/ENCIFCK5/TST_OUT3/HDSLO_MOSI2

L4 P02_7 1/0 IRQ02_7/A13/MTIOC1B/MTIOC6C/GTIOC1_4B/GTADSM4_1/SS2#/CTS2#/RTS2#/RXDE1/
ETH4_RXD2/MDAT11/MDAT42/HA13/ENCIFDI1/DUEI3

L5 P02_6 1/0 IRQ02_6/A12/MTIOC1A/MTIOCBA/GTIOC1_4A/GTADSM4_0/TXD2/SDA2/MOSI2/TXDE1/
ETH4_RXD1/GMAC2_PTPTRGO/ESC_LEDSTER/SPI_SSL31/MCLK11/MCLK42/HA12/
ENCIFDO1

L6 VCC1833_2 | Power —

L7 — — —

L8 — — —

L9 VDD Power —

L10 VSS Power —

L11 VSS Power —

L12 VSS Power —

L13 VSS Power —

L14 VSS Power —

L15 VSS Power —

L16 VDD Power —

L17 VDD Power —

L18 — — —

L19 — — —

L20 VSS Power —

L21 DDR_DQA1 | 1/O —

0

L22 VSS Power —

L23 DDR_DQA1 | I/O —

L24 DDR_DQAS3 | I/O —

L25 VSS Power —

M1 P04_1 110 IRQ04_1/GTIOC1_1A/SSO#/CTS0#/RSTO#/DEE1/SD1_DATA1/MDAT00/MDAT30/ENCIFOE1/
DUEI5/HDSL1_MISO1

M2 P03 5 1/0 IRQ03_5/A25/GTETRGSB/RXD3/SCL3/MISO3/RXDE5/ETH4_RXER/ESWM_PHYLINK1/
HPSW_PHYLINK1/SPI_MISO0/SPI_SSL30/SD1_WP/MDAT11/MCLK30/ENCIFDI5

M3 P03 7 1/0 IRQ03_7/GTIOC1_OB/RXD0/SCLO/MISO0/DEEO/IIC_SCL0/SD1_CMD/MDAT02/MDAT32/
ENCIFOEO/TST_OUT4/HDSL1_CLK1

M4 P03_4 1/0 ETH4_REFCLK/RMII4_REFCLK/IRQ03_4/A24/GTETRGSA/TXDES/ESC_RESETOUT#/
SPI_MOSI0/SPI_RSPCK3/SD1_CD/MCLK11/ENCIFDO5

M5 VSS Power —

M6 VSS Power —
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M7 — — —
M8 — — —
M9 VSS Power —
M10 VDD Power —
M11 VSS Power —
M12 VSS Power —
M13 VSS Power —
M14 VSS Power —
M15 VSS Power —
M16 VSS Power —
M17 VSS Power —
M18 — — —
M19 — — —
M20 DDR_VDD | Power —
Q
M21 DDR_DMIA | 1/O —
0
M22 DDR_DQAT7 | /0 —
M23 VSS Power —
M24 DDR_DQS |1/O —
A_CO
M25 DDR_DQS |1/0 —
A_TO
N1 VSS Power —
N2 P03_6 1/0 IRQ03_6/GTIOC1_0A/SCKO0/SCKE0/SD1_CLK/MCLKO02/MCLK32/ENCIFCKO/DUEI4/
HDSL1_SMPL
N3 P04_0 1/0 IRQ04_0/GTIOC1_1B/TXD0/SDAO/MOSI0/SCKE1/IIC_SDA0/SD1_DATAO0/MCLKO0/MCLK30/
ENCIFCK1/SI4#/HDSL1_SEL1
N4 P04_2 1/0 IRQ04_2/GTIOC1_2A/CTSO#/TXDE2/SD1_DATA2/MCLKO1/MCLK31/ENCIFDO2/TST_OUT5/
HDSL1_MOSI1
N5 VCC1833_6 | Power —
N6 VCC1833_6 | Power —
N7 — — —
N8 — — —
N9 VDD Power —
N10 VSS Power —
N11 VSS Power —
N12 VSS Power —
N13 VSS Power —
N14 VSS Power —
N15 VSS Power —
N16 VDD Power —
N17 VCC18_PL | Power —
L2
R0O1DS0449EJ0110 Rev.1.10 RENESAS Page 161 of 193

May 29, 2026



RZ/T2N Datasheet Appendix 2. ECAD Design Information

Primary

Pin Primary electrical

number pin name |type Alternate pin names

N18 — — —

N19 — — —

N20 VSS Power —

N21 DDR_DQA2 | /0 —

N22 VSS Power —

N23 DDR_DQAS5 | I/0 —

N24 DDR_DQA4 | /0 —

N25 VSS Power —

P1 P04_5 1/0 IRQ04_5/GTIOC5_1B/CMTWO0_TOCO/RXD1/SCL1/MISO1/ESC_LINKACTO/CANRXO/
SPI_MISO1/SD0_CMD/NAND_RE#/HSPI_CS#/TST_OUT6/HDSL1_MISO2

P2 P04_4 /0 IRQ04_4/GTIOC5_1A/CMTWO0_TIC0/SCK1/GMACO_PTPTRGO/ESC_LATCHO/SPI_RSPCK1/
SDO_CLK/NAND_WE#/HSPI_INT#/DUEI6/HDSL1_SEL2

P3 P04_3 1/0 IRQ04_3/GTIOC1_2B/DEO/RXDE2/SD1_DATA3/MDAT01/MDAT31/ENCIFDI2/SI5#/
HDSL1_CLK2

P4 P04_6 1/0 IRQ04_6/GTIOC2_4A/GTIOC5_2A/CMTWO_TIC1/TXD1/SDA1/MOSI1/ESC_LINKACT1/
CANTXO0/SPI_MOSI1/SD0_DATAO/NAND_|O0/HSPI_IO0/SI6#/HDSL1_MOSI2

P5 VSS Power —

P6 VSS Power —

P7 — — —

P8 — — —

P9 VSS Power —

P10 VDD Power —

P11 VSS Power —

P12 VSS Power —

P13 VSS Power —

P14 VSS Power —

P15 VSS Power —

P16 VSS Power —

P17 VSS Power —

P18 — — —

P19 — — —

P20 DDR_VDD | Power —

Q

P21 VSS Power —

P22 DDR_DQAO | I/O —

P23 VSS Power —

P24 DDR_DQAG6 | I/0 —

P25 VSS Power —

R1 P05_2 /0 IRQ05_2/GTIOC1_3B/GTIOC5_0A/CMTW1_TIC1/SCK2/TXDES5/ESC_LEDRUN/SPI_RSPCK2/
SDO_DATA4/NAND_|O4/HSPI_CK/ENCIFDO5/HDSL2_CLK1

R2 P05_0 1/0 IRQ05_0/GTIOC3_4A/GTIOC5_3A/CMTW1_TICO/CTS1#/SCKE5/ESC_LEDERR/CANTXDPO/
SPI_SSL11/SD0_DATA2/NAND_|O2/HSPI_IO2/ENCIFCK5/TST_OUT7/HDSL2_SMPL

R3 P04_7 1/0 IRQ04_7/GTIOC2_4B/GTIOC5_2B/CMTWO0_TOC1/SS1#/CTS1#/RTS1#/ESC_RESETOUT#/
CANRXDPO/SPI_DDL10/SD0O_DATA1/NAND_IO1/HSPI_IO1/DUEI7/HDSL2_LINK
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R4 P05_1 1/0 IRQ05_1/GTIOC4_4B/GTIOC5_3B/CMTW1_TOCO0/DE1/DEE5S/ETHSW_PTPOUTO/
ESC_SYNCO0/SPI_SSL12/SPI_RSPCK0/SD0_DATA3/NAND_IO3/HSPI_IO3/ENCIFOES5/SI7#
R5 VCC1833_5 | Power —
R6 VCC1833_5 | Power —
R7 — — —
R8 — — —
R9 VCC18_PL | Power —
Lo
R10 VSS Power —
R11 VSS Power —
R12 VSS Power —
R13 VSS Power —
R14 VSS Power —
R15 VSS Power —
R16 VDD Power —
R17 VDD Power —
R18 — — —
R19 — — —
R20 VSS Power —
R21 DDR_CSAO | /0 —
R22 DDR_CAAO | I/0 —
R23 VSS Power —
R24 DDR_CKA_ | l/O —
C
R25 DDR_CKA_ | l/O —
T
T1 VSS Power —
T2 P05_5 1/0 IRQ05_5/GTIOC2_3B/SS2#/CTS2#/RTS2#/RXD2/SCL2/MISO2/ETHO_CRS/SPI_SSL20/
SDO_DATA7/NAND_IO7/MDATO00/HSPI_IO6/HDSL2_MOSI1
T3 P05_3 1/0 IRQO5_3/GTIOC5_0B/CMTW1_TOC1/RXD2/SCL2/MISO2/RXDE5/IIC_SCL2/ETHO_TXER/
ETH1_RXER/SPI_MISO2/SD0_DATA5/NAND_|O5/HSPI_IO4/ENCIFDI5/HDSL2_SEL1
T4 P05_4 1/0 IRQO5_4/GTIOC2_3A/TXD2/SDA2/MOSI2/IIC_SDA2/ETHO_RXER/SPI_MOSI2/SD0_DATAG/
NAND_IO6/MCLKOO/HSPI_IO5/HDSL2_MISO1
T5 VSS Power —
T6 VSS Power —
T7 — — —
T8 — — —
T9 VSS Power —
T10 VSS Power —
™ VDD Power —
T12 VDD Power —
T13 VDD Power —
T14 VDD Power —
T15 VSS Power —
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T16 VSS Power —
T17 VSS Power —
T18 — — —
T19 — — —
T20 DDR_VDD | Power —
Q
T21 VSS Power —
T22 DDR_CAA2 |1/O0 —
T23 DDR_CAA1 | 1/O —
T24 DDR_CKEA | /0 —
0
T25 VSS Power —
U1 P06_0 1/0 IRQ06_0/CS3#/GTIOC1_0A/SS3#/CTS3#/RTS3#/ETH1_RXER/ESC_LEDSTER/CANRXDP1/
SPI_SSLO0/TST_OUT4/HDSL2_MISO2
u2 P05_7 1/0 IRQO5_7/CS2#/GTIOC1_3A/SCK3/SCKE5/ETH1_TXER/ESC_RESETOUT#/SPI_RSPCKO0/
MCLKOO/ENCIFCK5/DUEI4/HDSL2_SEL2
u3 P05_6 1/0 IRQO05_6/CTS2#/TXD2/SDA2/ MOSI2/ETH2_COL/SPI_SSL21/SD0_RST#/NAND_WP#/
MCLKO1/HSPI_IO7/HDSL2_CLK2
u4 P06_3 1/0 IRQ06_3/D29/GTIOC1_1B/GTIOC2_0B/CTS3#/GMAC1_PTPTRGO/ESC_LEDERR/
CANTXDP1/SPI_SSL01/HD29/TST_OUT5/HDSL3_SMPL
us P06_1 1/0 IRQ06_1/CS5#/GTIOC1_3B/DEE5/TXD3/SDA3/ MOSI3/ETH1_CRS/CANTX1/SPI_MOSIO0/
MDATOO/ENCIFOES5/SI4#/HDSL2_MOSI2
ué VCC33 Power —
u7 — — —
us — — —
u9 VDD Power —
u10 VDD Power —
un VSS Power —
u12 VCC18_PL | Power —
L3
u13 VCC18_PL | Power —
L4
u14 VSS Power —
u15 VDD Power —
u16 VCC33 Power —
u17 VDD Power —
u18 — — —
u19 — — —
u20 VSS Power —
u21 DDR_CAA4 | 1/0 —
u22 DDR_CAA3 | 1/0 —
u23 VSS Power —
u24 DDR_CSA1 | 1/O —
u2s5 DDR_CKEA | /0 —
1
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V1 P06_5 110 IRQ06_5/D31/MTIOC2B/GTIOC1_2A/GTIOC2_1B/SCK4/SPI_SSL03/MCLK30/HD31/DUIE6/
HDSL3_SEL1
V2 P06_4 110 IRQ06_4/D30/GTIOC1_1A/GTIOC2_1A/DE3/GMAC1_PTPTRG1/SPI_SSL02/MDAT01/HD30/
SI5#/HDSL3_CLK1
V3 P06_2 110 IRQ06_2/D28/GTIOC1_0B/GITOC02_0A/RXD3/SCL3/MISO3/ETH1_COL/CANRX1/
SPI_MISO0/MCLKO01/HD28/DUEI5/HDSL3_LINK
V4 P06_7 110 IRQ06_7/GTIOC1_4B/GITOC02_2B/TXD4/SDA4/MOSI4/RXDE5/CANTX0/SD1_IOVS/MDAT02/
ENCIFDI5/SI6#/HDCL3_MOSI1
V5 PO7_1 110 IRQO7_1/POE4#/CTS4#/DEE1/ETH4_RXER/ETHSW_TDMAOUT1/ESC_LEDERR/CANRXDPO/
SPI_SSL22/MCLK31/ADTRGO#/ENCIFOE1/TST_OUT7/HDSL3_SEL2
V6 VCC33 Power —
V7 — — —
V8 — — —
V9 — — —
V10 — — —
V11 — — —
V12 — — —
V13 — — —
V14 — — —
V15 — — —
V16 — — —
V17 — — —
V18 — — —
V19 — — —
V20 DDR_VDD | Power —
Q
V21 DDR_CALI |Input —
BRAT ION
V22 DDR_RETE | Input —
NTI ON
V23 DDR_RESE | Output —
T#
V24 DDR_CAAS5 | 1/0 —
V25 VSS Power —
W1 VSS Power —
W2 P0O7_0 110 IRQO7_0/POEO#/GTIOC1_2B/SS4#/CTS4#/RTS4#/IIC_SDA1/ETH4_TXER/ESC_RESETOUT#/
SPI_SSL13/MDAT30/ADTRG2#/DUEI7/HDSL3_CLK2/POUTA
W3 P06_6 110 IRQ06_6/GTIOC1_4A/GTIOC2_2A/RXD4/SCL4/MISO4/TXDE5/CANRXO0/SD1_PWEN/MCLK02/
ENCIFDO5/TST_OUT6/HDSL3_MISO1
W4 PO7_4 110 IRQO7_4/A16/POE11#/GTIOC1_1B/SCKE1/GMAC2_PTPTRGO/ETHSW_TDMAQOUTO/
ESC_LEDRUN/MDAT22/ENCIFCK1/HDSL3_MOSI2
W5 P0O7_2 110 IRQO7_2/POE8#/DE4/TXDE1/ETH4_CRS/ETHSW_PTPOUT2/ESC_SYNCO/CANTXDPO/
SPI_SSL23/MDAT31/ADTRG1#/ENCIFDO1/SI7#/POUTB
W6 VSS Power —
w7 — — —
W8 — — —
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W9 — — —
W10 — — —
W11 — — —
W12 — — —
W13 — — —
w14 — — —
W15 — — —
W16 — — —
W17 — — —
W18 — — —
W19 — — —
W20 VSS Power —
w21 VSS Power —
w22 VSS Power —
W23 VSS Power —
w24 VSS Power —
w25 VSS Power —
Y1 P07_5 1/0 IRQ07_5/MTCLKC/MTIOCOC/GTETRGA/TXDES®/IIC_SDAO/ETHO_TXER/CANTXO0/SPI_MOSI3/
MCLK21/ENCIFDO6/DUEIO/HDSL6_LINK
Y2 P07_6 1/0 IRQ07_6/A23/GTETRGB/ETHO_RXER/CANRXDPO/SPI_SSL30/TST_OUTO0/HDSL6_SMPL
Y3 P07_3 1/0 IRQ07_3/POE10#/GTIOC1_0A/RXDE1/IIC_SCL1/ETH4_COL/GMAC2_PTPTRG1/
ETHSW_PTPOUT3/ESC_SYNC1/MCLK22/ENCIFDI1/HDSL3_MISO2/POUTZ
Y4 P07_7 1/0 IRQO7_7/A22/MTCLKD/MTIOCOD/GTIOCO_1B/GTIOC4_0B/GTETRGC/SCK5/DEE6/IIC_SCLO/
ETHO_CRS/CANRXO0/SPI_MISO3/MCLK32/ENCIFOE6
Y5 P08_3 1/0 IRQ08_3/A18/TXD5/SDA5/MOSI5/ETH1_CRS/ETHSW_TDMAOUT2/ESC_LINKACTO/
CANRXDP1/SPI_SSL33/SI0#/HDSL6_CLK2
Y6 VSS Power —
Y7 VCC33 Power —
Y8 VCC33 Power —
Y9 VSS Power —
Y10 VDD18ABG | Power —
Y11 NCPOUT Input —
Y12 VSS _USB | Power —
Y13 VSS Power —
Y14 PCIE_VDD | Power —
A_RX
Y15 PCIE_VDD | Power —
A_TX
Y16 VSS Power —
Y17 PCIE_VCC | Power —
18A_ CMN
Y18 VSS Power —
Y19 VSS Power —
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Y20 VCC18_AD | Power —
C1
Y21 VCC18_AD | Power —
Cc2
Y22 VCC18_OT | Power —
P
Y23 AVCC18_T |Power —
SuU
Y24 VSS Power —
Y25 VSS Power —
AA1 P08_0 1/0 IRQ08_0/A21/MTIOCOA/MTIOCBA/GTIOC4_1A/GTETRGD/SS5#/CTS5#/RTS5#/SCKE6/
ETHO_COL/CANRX1/SPI_RSPCK3/MDAT32/ENCIFCK6/DUEI1/HDSL6_SEL1
AA2 P08 2 110 IRQ08_2/A19/MTIOCOB/MTIOC6C/GTETRGSB/DE5/RXDE6/GMACO_PTPTRG1/
ESC_LATCH1/CANTX1/SPI_SSL32/SD0_WP/MDAT21/ENCIFDI6
AA3 P08_1 1/0 IRQ08_1/A20/GTETRGSA/CTS5#/GMACO_PTPTRGO/ESC_LATCHO/CANTXDPO/SPI_SSL31/
SDO_CD/TST_OUT1/HDSL6_MISO1
AA4 P08_5 1/0 MDWO/IRQ08_5/A6/SCKE3/SD1_PWEN/NAND_ALE/HA6/ENCIFCK3/DUIEO
AA5 P09_0 110 MDVO0/IRQ09_O/WEO#/TXDE7/ETHSW_PTPOUT1/ESC_SYNC1/SD0_IOVS/HWRO#/
ENCIFDO7/DUEN
AAG P09 3 1/0 IRQ09_3/CSO#/MTIOC2A/GTIOC4_3A/SSO#/CTSO#/RSTO#/RXDE6/SCKE4/ETHSW _LPI0/
ESWM_MPINT0/SDO_CD/NAND_RY_BYO0#/MCLK31/HCSO#/ENCIFCK4/ENCIFDI6/
HDSL6_MOSi1
AA7 VSS Power —
AA8 VSS Power —
AA9 VSS Power —
AA10 VSS Power —
AA11 VCC33_US | Power —
B
AA12 AVCC18_U | Power —
SB
AA13 VSS Power —
AA14 PCIE_VDD | Power —
A RX
AA15 PCIE_VDD | Power —
A_TX
AA16 VSS Power —
AA17 VSS Power —
AA18 VREFHO Input —
AA19 VCC18_AD | Power —
Co
AA20 VREFH1 Input —
AA21 VREFH2 Input —
AA22 VSS Power —
AA23 VSS Power —
AA24 VSS Power —
AA25 VSS Power —
AB1 VSS Power —
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AB2 P08_4 1/0 IRQ08_4/A17/RXD5/SCL5/MISO5/ETH1_COL/ETHSW_TDMAOUT3/ESC_LINKACT1/
CANTXDP1/SI1#/HDSL6_SEL2
AB3 P08_7 1/0 MDD/IRQO08_7/A8/DEE7/SD0_PWEN/NAND_CEO#/HA8/ENCIFOE7/SI0#
AB4 P09_5 1/0 MDV2/IRQ09_5/A1/TXDE3/TXDE4/ETHSW_LPI2/HA1/ENCIFDO3/ENCIFDO4/DUEI2
AB5 P10_3 1/0 IRQ10_3/MTIOC6D/GTIOC3_0B/RXD2/SCL2/MISO2/MDAT22/TST_OUT2
AB6 P10_6 1/10 IRQ10_6/MTIOC7B/GTIOC3_2A/CMTWO_TIC1/CTS2#/SCKE2/ENCIFCK2/TST_OUT3
AB7 P11_2 1/0 IRQ11_2/GTIOCO_3B/TXD1/SDA1/MOSI1/IIC_SDAO/ESC_I2CDATA/USB_EXICEN
ABS8 P11_3 /0 IRQ11_3/POE4#/GTETRGD/RXDO0/SCLO/MISO0/IIC_SCLA1
AB9 TRST# Input —
AB10 VSS Power —
AB11 VSS_USB | Power —
AB12 USB_RREF | Input —
AB13 VSS Power —
AB14 PCIE_VCC | Power —
18A
AB15 PCIE_REF | Input —
CLKN
AB16 VSS Power —
AB17 RES# Input —
AB18 VSS Power —
AB19 VSS Power —
AB20 VSS Power —
AB21 VSS Power —
AB22 AN204 Input —
AB23 VSS Power —
AB24 VSS Power —
AB25 VSS Power —
AC1 P08_6 1/0 MDW1/IRQ08_6/A7/DEE3/SD1_IOVS/NAND_CLE/HA7/ENCIFOE3/TST_OUTO
AC2 P09_1 1/0 MDV1/IRQ09_1/WE1#/SCKE7/NAND_CE1#/HWR1#/ENCIFCK7/TST_OUT1
AC3 P09_7 /0 MDV4/IRQ09_7/A3/SCKEG/ETHSW_TDMAOUT1/ESC_LINKACT1/ESC_LINKACT2/HA3/
ENCIFCK6/SI2#/POUTA
AC4 P10_5 1/0 IRQ10_5/MTIOC7C/GTIOC3_1A/GTIOC4_2B/CMTWO_TOCO0/SS2#/CTS2#/RTS2#/IIC_SDA2/
DUEI3
AC5 P10_4 1/0 IRQ10_4/MTIOC7A/GTIOC3_1B/GTIOC4_2A/CMTWO_TICO/TXD2/SDA2/MOSI2/SI12#
AC6 P10_7 1/0 IRQ10_7/MTIOC7D/GTIOC3_2B/CMTWO0_TOC1/DE2/DEE2/ENCIFOE2/SI3#
AC7 TMS 1/0 P12_0/IRQ12_0
AC8 P11_7 1/0 IRQ11_7/POE11#/GTIOC5_2A/GTETRGB/RTCAT1HZ/USB_OTG_ID/MBX_HINT#
AC9 P12_4 1/0 IRQ12_4/USB_VBUSIN
AC10 VSS Power —
AC11 VSS _USB | Power —
AC12 VCC18_US | Power —
B
AC13 VSS_USB | Power —
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AC14 VSS Power —
AC15 VSS Power —
AC16 PCIE_REF | Input —
CLKP
AC17 MDX Input —
AC18 EXTCLKIN | Input —
AC19 VSS Power —
AC20 ANO002 Input —
AC21 AN100 Input —
AC22 AN102 Input —
AC23 AN202 Input —
AC24 AN203 Input —
AC25 AN207 Input —
AD1 P09_2 1/0 IRQ09_2/WAIT#/SCKO/RXDE3/RXDE4/NAND_RY_BY 1#/HWAIT#/ENCIFDI3/ENCIFDI4/SI1#/
HDCL6_CLK1
AD2 P09_4 1/0 IRQ09_4/RD#/MTIOC2B/GTIOC4_3B/CTSO0#/RXDE7/DEE4/ETHSW_LPI1/ESWM_MPINT1/
SDO0_WP/NAND_RY_BY2#/MDAT31/HRD#/ENCIFOE4/ENCIFDI7
AD3 P09_6 1/0 MDV3/IRQ09_6/A2/DEO/TXDE6/ETHSW_TDMAOUTO/NAND_CE2#/HA2/ENCIFDO6/
TST_OUT2
AD4 P10_2 1/0 IRQ10_2/MTIOC1B/MTIOC6B/GTIOC3_0A/GTIOC4_1B/SCK2/1IC_SCL2/MCLK22/DUEI2
AD5 P11_0 /0 IRQ11_0/TXDE2/USB_VBUSEN/ENCIFDO2
AD6 P11_1 1/0 IRQ11_1/GTIOCO_3A/RXD1/SCL1/MISO1/RXDE2/1IC_SCLO/ESC_I2CCLK/USB_OVRCUR/
ENCIFDI2
AD7 P11_5 1/0 CKIO/IRQ11_5/POEO#/GTIOC5_0A/GTETRGA/SCIEXTCLK/IIC_SCL2/NAND_RY_BY3#/
HCKIO
AD8 TDI Input P12_1/IRQ12_1
AD9 TDO Output P12_3/IRQ12_3
AD10 VSS Power —
AD11 USB_DP 1/0 —
AD12 VSS_USB | Power —
AD13 VSS Power —
AD14 PCIE_RXD | Input —
P
AD15 VSS Power —
AD16 PCIE_TXD | Output —
P
AD17 VSS Power —
AD18 XTAL Output —
AD19 VSS Power —
AD20 ANO01 Input —
AD21 AN101 Input —
AD22 AN103 Input —
AD23 AN200 Input —
AD24 AN201 Input —
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AD25 AN205 Input —

AE1 VSS Power —

AE2 P10_0 1/0 MDV5/IRQ10_0/A4/DEE6/ETHSW_TDMAOUT2/ESC_IRQ/NAND_CE3#/HA4/ENCIFOE®6/

POUTB

AE3 P10_1 1/0 MDB/IRQ10_1/A5/ETHSW_TDMAOUT3/ESC_RESETOUT#/ESC_LEDRUN/HA5/POUTZ
AE4 VSS Power —

AE5 RSTOUT# | Output P11_4/IRQ11_4/GTETRGSA/TXD0/SDA0/MOSIO0/IIC_SDA1
AE6 P11_6 /0 IRQ11_6/1IC_SDA2/USB_OVRCUR

AE7 VSS Power —

AES8 TCK Input P12_2/IRQ12_2

AE9 BSCANP Input —

AE10 VSS Power —

AE11 USB_DM 1/0 —

AE12 VSS_USB | Power —

AE13 VSS Power —

AE14 PCIE_RXD | Input —

N
AE15 VSS Power —
AE16 PCIE_TXD | Output —
N

AE17 VSS Power —

AE18 EXTAL Input —

AE19 VSS Power —

AE20 ANOOO Input —

AE21 ANO003 Input —

AE22 VSS Power —

AE23 VSS Power —

AE24 AN206 Input —

AE25 VSS Power —
222 489-FBGA

Primary

Pin Primary electrical

number pin name type Alternate pin names

A1 VSS Power —

A2 P22_3 1/0 IRQ22_3/GTIOCO_3B/ETH1_RXD3/HDSL6_MOSI1

A3 pP22_2 /0 IRQ22_2/GTIOCO0_3A/GTIOC4_5B/GTIOCS5_0B/ETH1_RXD2/HDSL6_MISO1
Ad P21_6 1/0 IRQ21_6/ETH1_TXEN/HDSL6_LINK

A5 P21_4 1/0 IRQ21_4/ETH1_TXD2/HDSL5_MISO2

A6 P21_3 /0 IRQ21_3/ETH1_TXD1/HDSL5_SEL2

A7 VSS Power —

A8 P20_4 1/0 MDO0/IRQ20_4/GMAC0_MDC/GMAC1_MDC/GMAC2_MDC/ETHSW_MDC/ESC_MDC/

ESWM_MDC/CANTX1
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A9 P20_1 110 IRQ20_1/ETHO_RXD2/CANRXDPO/HDSL4_MISO2

A10 VSS Power —

A11 P20_0 110 IRQ20_0/ETHO_RXD1/CANTX0/HDSL4_SEL2

A12 P19 2 110 IRQ19_2/ETHO_TXD1/HDSL4_SMPL

A13 VSS Power —

A14 P18_4 110 IRQ18_4/GTETRGA/DEE4/ESWM_TASGATE1_5/XSPI0_IO5/MDAT21/ENCIFOE4/
HDSL3_MOSI1

A15 P18_0 110 IRQ18_0/ESWM_TASGATE1_1/XSPI0_IO1/MCLK02/HDSL3_SMPL

A16 P17_2 1/0 IRQ17_2/SCKE7/ESWM_TASGATEO_4/XSPI0_CKP/MCLK30/ENCIFCK7/HDSL2_MOSI1

A17 VSS Power —

A18 P16_6 110 IRQ16_6/MTCLKC/MTIOCOC/GTIOC3_3A/SCKE3/IIC_SCLO/ETH2_TXER/ETH3_TXER/
CANRXDPO/SPI_RSPCKO0/XSPI1_I04/MCLK30/ENCIFCK3/HDSL2_SMPL

A19 P16_4 110 IRQ16_4/MTIOC7B/GTIOC3_2A/GTIOC4_2A/RXD4/SCL3/MISO3/SCKE7/ETH4_CRS,
SPI_MISO0/XSPI1_I02/MCLKO1/ENCIFCK7/HDSL1_MOSI2

A20 VSS Power —

A21 P15_3 110 IRQ15_3/D10/MTIOC1A/MTIOC3C/GTIOC2_4B/CMTW1_TOCO/RXDE2/SD1_|IOVS/ADTRGO#/
HD10/ENCIFDI2/HDSL1_LINK

A22 P14 6 110 IRQ14_6/D5/MTIOC1B/MTIOC4B/GTIOC2_2A/CMTWO_TIC0/SD0_PWEN/HD5/
HDSLO_MOSI1/POUTA

A23 VSS Power —

B1 P23 6 110 IRQ23_6/GTIOC4_3A/GTIOC5_3A/RTCAT1HZ/SCK4/ETH2_RXCLK/ESC_LEDRUN/SDO_CD/
MDAT30/MDAT42/HDSL7_CLK2

B2 P23 0 110 IRQ23_0/GTIOC3_3A/GTIOC4_0A/RXD3/SCL3/MISO3/ETH2_TXCLK/SPI_RSPCKO/MDATO01/
HDSL7_LINK

B3 P23 1 1/0 IRQ23_1/GTIOC3_3B/GTIOC4_0B/SCK3/IIC_SCLO/ETH2_TXDO/GMACO_PTPTRGO0/
ESC_LATCHO/CANRXDP1/SPI_MISO0/MCLK21/MCLK40/HDSL7_SMPL

B4 P22_1 1/0 IRQ22_1/GTIOC4_5A/GTIOC5_0A/ETH1_RXD1/HDSL6_SEL1

B5 VSS Power —

B6 P21_1 110 IRQ21_1/ETH1_TXCLK/HDSL5_MOSI1

B7 P21 2 1/0 IRQ21_2/ETH1_TXDO/HDSL5_CLK2

B8 P20_6 110 IRQ20_6/ETHSW_PHYLINKO/ESC_PHYLINKO/ESWM_PHYLINKO/HPSW_PHYLINKO/
CANRXDP1/HDSL5_CLK1

B9 P20_3 110 IRQ20_3/ETHO_RXDV/HDSL5_LINK

B10 P19 6 110 IRQ19_6/ETHO_RXCLK/HDSL4_MOSI1

B11 P19 3 1/0 IRQ19_3/ETHO_TXD2/HDSL4_CLK1

B12 P19 0 110 IRQ19_0/ETHO_TXCLK/HDSL3_MOSI2

B13 P18_7 110 IRQ18_7/ESWM_TASGATE1_8/XSPI0_RESET0#/MCLK30/MDAT02/HDSL3_MISO2

B14 P18 3 1/0 IRQ18_3/SCKE4/ESWM_TASGATE1_4/XSPI0_I04/MCLK21/ENCIFCK4/HDSL3_MISO1

B15 P17_7 110 IRQ17_7/ESWM_TASGATE1_0/XSPI0_IO0/MDAT20/HDSL3_LINK

B16 P17_3 110 IRQ17_3/DEE7/ESWM_TASGATEO_5/XSPI0_CKN/MDAT30/ENCIFOE7/HDSL2_CLK2

B17 P17_1 1/0 IRQ17_1/MTIOCOB/MTIOC6C/GTIOC4_4B/RXDE3/IIC_SDA1/ETH2_COL/ETH3_COL/
CANTXO0/XSPI1_IO7/MDAT31/MBX_HINT#/ENCIFDI3/HDSL2_MISO1

B18 P16_5 110 IRQ16_5/MTIOC7D/GTIOC3_2B/GTIOC4_2B/TXD3/SDA3/MOSI3/DEE7/ETH4_COL/
SPI_MOSI0/XSPI1_IO3/MDAT01/ENCIFOE7/HDSL2_LINK

B19 P16_1 110 IRQ16_1/MTIOC6D/GTIOC3_0B/GTIOC4_0B/TXD1/SDA1/MOSI1/RXDE1/IIC_SDA2/

ESWM_TASGATEO_3/XSPI1_DS/MDAT22/ENCIFDI1/HDSL1_CLK2
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B20 P15_6 110 IRQ15_6/GTIOCO_4A/DE1/TXDE6/TXDE7/IIC_SCL1/ESWM_TASGATEOQ_O0/XSPI1_CKP/
MCLK21/ENCIFDO6/ENCIFDO7/HDSL1_SEL1

B21 P15_2 110 IRQ15_2/D9/MTIOC3A/MTICSW/GTIOC2_4A/CMTW1_TICO/TXDE2/SD1_PWEN/HD9/
ENCIFDO2/HDSLO_MOSI2

B22 P14_5 110 IRQ14_5/D4/MTIOC4C/MTIC5V/GTIOCO_1A/GTIOC2_1B/RXDE6/ETH2_COL/ETH3_COL/
ADTRG2#/HD4/ENCIFDI6/HDSLO_MISO1

B23 P15_4 110 IRQ15_4/D11/GTIOC2_0A/CMTW1_TIC1/SCKE6/IIC_SCLO/ESC_I2CCLK/MCLK20/ADTRG1#/
HD11/ENCIFCK6/HDSL1_SMPL

C1 P23 4 110 IRQ23_4/GTIOC4_2A/GTIOC4_3B/CTS3#/ETH2_TXD3/ETHSW_PTPOUT2/ESC_SYNCO0/
SPI_SSL01/MDAT01/MDAT41/HDSL7_MISO1

Cc2 P24 1 110 IRQ24_1/DACK/POE4#/GTIOC4_4B/CMTWO_TICO/SS4#/CTS4#/RTS4#/TXDEO/ETHO_TXER/
ETH2_RXD2/ESC_IRQ/ SPI_SSL10/SD1_WP/MCLK11/MBX_HINT#/ENCIFDOO

C3 P23 3 110 IRQ23_3/GTIOC4_1B/GTIOC4_3A/SS3#/CTS3#/RTS3H#/ETH2_TXD2/ESC_LINKACT1/
SPI_SSLO0/MCLKO01/MCLK41/HDSL7_SEL1

C4 P23 2 110 IRQ23_2/GTIOC4_1A/IIC_SDAO/ETH2_TXD1/ESC_LINKACTO/CANTXDP1/SPI_MOSIO0/
MDAT21/MDAT40/HDSL7_CLK1

C5 P22_4 110 IRQ22_4/GTIOCO_2B/ETH1_RXDV/HDSL6_CLK2

C6 P21_7 110 IRQ21_7/GTIOC4_4A/ETH1_RXCLK/HDSL6_SMPL

Cc7 P22_5 110 IRQ22_5/ETHSW_PHYLINK1/ESC_PHYLINK1/ESWM_PHYLINK1/HPSW_PHYLINK1/
HDSL6_SEL2

Cc8 P21_0 110 IRQ21_0/HDSL5_MISO1

C9 P20_5 110 IRQ20_5/GMACO0_MDIO/GMAC1_MDIO/GMAC2_MDIO/ETHSW_MDIO/ESC_MDIO/
ESWM_MDIO/CANRX1/HDSL5_SMPL

C10 P19 7 110 IRQ19_7/ETHO_RXDO/CANRXO/HDSL4_CLK2

Cc1 P19_5 110 IRQ19_5/ETHO_TXEN/HDSL4_MISO1

Cc12 VSS Power —

C13 P18_5 110 IRQ18_5/GTETRGB/RXDE4/ESWM_TASGATE1_6/XSPI0_IO6/MCLK20/ENCIFDI4/
HDSL3_CLK2

C14 P18_2 110 IRQ18_2/ESWM_TASGATE1_3/XSPI0_IO3/MDAT32/HDSL3_SEL1

C15 P17_5 110 IRQ17_5/RXDE7/ESWM_TASGATEOQ_7/XSPI0_CS1#/MDAT31/ENCIFDI7/HDSL2_MISO2

C16 P17_4 110 IRQ17_4/TXDE7/ESWM_TASGATEO_6/XSPI0_CS0#/MCLK31/ENCIFDO7/HDSL2_SEL2

Cc17 P17_0 110 IRQ17_0/MTIOCOA/MTIOCBA/GTIOC3_4A/TXDE3/IIC_SCL1/ETH2_CRS/ETH3_CRS/
CANRXO0/XSPI1_IO6/MCLK31/USB_VBUSEN/ENCIFDO3/HDSL2_SEL1

C18 P16_3 110 IRQ16_3/MTIOC7C/GTIOC3_1A/GTIOC4_1B/TXD5/SDAS/MOSI5/TXDE4/ETH4_RXER/
SPI_SSL02/XSPI1_IO1/ENCIFDO4/HDSL1_MISO2

C19 P16_0 110 IRQ16_0/MTIOC1B/MTIOC6B/GTIOC3_0A/GTIOC4_0A/RXD1/SCL1/MISO1/TXDE1/IIC_SCL2/
ESWM_TASGATEO_2/XSPI1_CS1#/MCLK22/ENCIFDO1/HDSL1_MOSI1

C20 P15_5 110 IRQ15_5/D12/GTIOC2_0B/CMTW1_TOC1/RTCAT1HZ/DEE®6/IIC_SDAO/ESC_I2CDATA/
MDAT20/ADTRG2#/HD12/ENCIFDO6/HDSL1_CLK1

C21 P15_0 110 IRQ15_0/D7/MTCLKA/MTIOC8C/GTIOC2_3A/CMTWO_TIC1/SCKE2/SD1_CD/HD7/ENCIFCK2/
HDSLO_SEL2/POUTZ

C22 P14_3 110 IRQ14_3/D2/POEO#/GTIOCO_2A/GTETRGA/RTCAT1HZ/SCIEXTCLK/ADTRGO#/
USB_EXICEN/HD2/MBX_HINT#HDSLO_CLK1

Cc23 P14_1 110 IRQ14_1/DO/MTIOC3B/MTIOC8A/GTIOCO_OA/GTIOC2_0A/GTIOC4_6A/SCKE6/ETH2_TXER/
ETH3_TXER/USB_VBUSEN/HDO/ENCIFCK6/HDSLO_LINK

D1 P24 2 110 IRQ24_2/TEND/POE8#/GTIOC4_5A/CMTWO_TOCO/CTS4#/RXDEO/ETH2_RXD3/
ESC_RESETOUT#/SPI_SSL11/MDAT 11/ENCIFDIO/HDSL7_MOSI2

D2 P24 _0 110 IRQ24_0/DREQ/POEO#/GTIOC4_4A/DEEO/IIC_SDA1/ETHO_CRS/ETH2_RXD1/

ESC_LINKACT2/SPI_SSL13/SD1_CD/MDAT10/MDAT32/ENCIFOEO/HDSL7_MISO2
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D3 P23 5 110 IRQ23_5/GTIOC4_2B/DE3/ETH2_TXEN/ESC_LEDERR/SPI_SSL02/MCLK30/MCLK42/
HDSL7_MOSI1

D4 VSS Power —

D5 P22 7 110 IRQ22_7/HDSL6_MOSI2

D6 P22_6 1/0 ETH1_REFCLK/RMII1_REFCLK/IRQ22_6/HDSL6_MISO2

D7 P22_0 110 IRQ22_0/GTIOC4_4B/ETH1_RXDO0O/HDSL6_CLK1

D8 P21 5 110 IRQ21_5/ETH1_TXD3/HDSL5_MOSI2

D9 P20_7 110 ETHO_REFCLK/RMII0_REFCLK/IRQ20_7/CANTXDP1/HDSL5_SEL1

D10 P20_2 110 IRQ20_2/ETHO_RXD3/CANTXDPO/HDSL4_MOSI2

D11 P19_4 110 IRQ19_4/ETHO_TXD3/HDSL4_SEL1

D12 P19 _1 1/0 IRQ19_1/ETHO_TXDO/HDSL4_LINK

D13 P18_6 110 IRQ18_6/GTETRGC/TXDE4/ESWM_TASGATE1_7/XSPI0_IO7/MDAT20/ENCIFDO4/
HDSL3_SEL2

D14 P18_1 110 IRQ18_1/ESWM_TASGATE1_2/XSPI0_IO2/MCLK32/HDSL3_CLK1

D15 P17_6 1/0 IRQ17_6/ESWM_TASGATEO_8/XSPI0_DS/MCLK20/HDSL2_MOSI2

D16 P16_7 1/0 IRQ16_7/MTCLKD/MTIOCOD/GTIOC3_3B/DEE3/IIC_SDAO/ETH2_RXER/ETH3_RXER/
CANTXDPO/SPI_SSL00/XSPI1_IO5/MDAT30/ENCIFOE3/HDSL2_CLK1

D17 P16_2 110 IRQ16_2/MTIOC7A/GTIOC3_1B/GTIOC4_1A/RXD5/SCL5/MISO5/RXDE4/ETH4_TXER/
SPI_SSL01/XSPI1_IO0/ENCIFDI4/HDSL1_SEL2

D18 P15 7 110 IRQ15_7/GTIOCO0_4B/DE3/RXDE6/RXDE7/IIC_SDA1/ESWM_TASGATEOQ_1/XSPI1_CS0#/
MDAT21/ENCIFDI6/ENCIFDI7/HDSL1_MISO1

D19 P15_1 110 IRQ15_1/D8/MTCLKB/MTIOC8D/GTIOC2_3B/CMTW0_TOC1/DEE2/SD1_WP/HD8/ENCIFOEZ2/
HDSLO_MISO2

D20 P14_7 110 IRQ14_7/D6/MTIOC1A/MTIOC4D/GTIOC2_2B/CMTWO0_TOCO0/SDO0_IOVS/HD6/HDSLO_CLK2/
POUTB

D21 P14_4 110 IRQ14_4/D3/MTIOC4A/MTIC5U/GTIOCO_1B/GTIOC2_1A/TXDE6/ETH2_CRS/ETH3_CRS/
ADTRG1#/HD3/ENCIFDO6/HDSLO_SEL1

D22 P14_2 110 IRQ14_2/D1/MTIOC3D/MTIOC8B/GTIOCO_0B/GTIOC2_0B/GTIOC4_6B/DEE6/ETH2_RXER/
ETH3_RXER/USB_OVRCUR/HD1/ENCIFOE6/HDSL0_SMPL

D23 VSS Power —

E1 P24_7 110 IRQ24_7/TXD3/SDA3/MOSI3/GMACO_MDIO/GMAC1_MDIO/GMAC2_MDIO/ETHSW_MDIO/
ESC_MDIO/ESWM_MDIO/CANRX1/SPI_RSPCK1

E2 P24 5 1/0 IRQ24_5/POE10#/GTIOC4_6B/GTETRGA/TXD4/SDA4/MOSI4/SCIEXTCLK/MDAT22/
PCIE_RSTOUTB/HDSL0O_CLK1

E3 P24 3 110 IRQ24_3/GTIOC4_5B/CMTWO_TIC1/RXD5/SDA5/MOSI5/IIC_SCL1/ETHO_RXER/
ETH2_RXDV/ESC_I2CCLK/SPI_MOSI1/SD0_PWEN/MDAT12/HDSLO_LINK

E4 VSS Power —

E5 P23_7 110 IRQ23_7/GTIOC4_3B/GTIOC5_3B/SCKEO/IIC_SCL1/ETHO_COL/ETH2_RXDO/SPI_SSL12/
SDO_WP/MCLK10/MCLK32/ENCIFCKO/HDSL7_SEL2

E6 VSS Power —

E7 VCC1833_1 | Power —

E8 VSS Power —

E9 VCC1833_0 | Power —

E10 VSS Power —

EN VCC1833_0 | Power —

E12 VSS Power —
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E13 VCC1833_3 | Power —

E14 VSS Power —

E15 VCC1833_4 | Power —

E16 VSS Power —

E17 VCC33 Power —

E18 VSS Power —

E19 VSS Power —

E20 VSS Power —

E21 VSS Power —

E22 VSS Power —

E23 VSS Power —

F1 VSS Power —

F2 P25 0 1/0 IRQ25_0/RXD1/SCL1/MISO1/RXD3/SCL3/MISO3/ETHSW_PHYLINK2/ESC_PHYLINK2/
CANTX1/SPI_SSL03/MCLK22

F3 P24_6 1/0 MD1/IRQ24_6/DE5/GMAC0_MDC/GMAC1_MDC/GMAC2_MDC/ETHSW_MDC/ESC_MDC/
ESWM_MDC

F4 P24_4 1/0 ETH2_REFCLK/RMII2_REFCLK/IRQ24_4/POE11#/GTIOC4_6A/CMTWO0_TOC1/RXD5/SCL5/
MISO5/1IC_SDA1/ETH1_RXER/ESC_I2CDATA/SPI_MISO1/SD0_IOVS/MCLK12/HDSLO_SMPL

F5 P00_1 1/0 IRQ00_1/A17/MTIOC3D/GTIOCO_0B/GTADSMO_1/DEE1/IIC_SCL2/ETH3_TXDO/CANRXO/
SPI_MISO2/HA17/ENCIFOE1/HDSLO_MISO1

F6 VSS Power —

F7 VCC1833_1 | Power —

F8 VSS Power —

F9 VCC1833_0 | Power —

F10 VSS Power —

F11 VCC1833_0 | Power —

F12 VSS Power —

F13 VCC1833_3 | Power —

F14 VCC18_PL | Power —

L1

F15 VCC1833_4 | Power —

F16 VSS Power —

F17 VCC33 Power —

F18 VSS Power —

F19 DDR_VDD | Power —

Q

F20 VSS Power —

F21 VSS Power —

F22 VSS Power —

F23 VSS Power —

G1 VSS Power —

G2 P00_0 1/0 IRQ00_0/A16/MTIOC3B/GTIOCO_OA/GTADSMO_0/SCKE1/ETH3_TXCLK/SPI_RSPCK2/HA16/

ENCIFCK1/HDSLO_SEL1
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G3 P00_2 1/0 IRQO0_2/A18/MTIOC4A/GTIOCO_1B/GTADSM1_0/TXDE1/1IC_SDA2/ETH3_TXD1/CANTXO/
SPI_MOSI2/MCLK41/HA18/ENCIFDO1/HDSLO_MOSI1
G4 P00_4 1/0 IRQO0_4/A20/MITOC4B/GTIOCO_2A/GTADSM2_0/TXDEG/ETH3_TXD3/CANTXDPO/
SPI_SSL21/MCLK20/HA20/ENCIFDO6/HDSL0_SEL2
G5 VSS Power —
G6 VSS Power —
G7 — — —
G8 — — —
G9 — — —
G10 — — —
G11 — — —
G12 — — —
G13 — — —
G14 — — —
G15 — — —
G16 — — —
G17 — — —
G18 DDR_VDD | Power —
Q
G19 VSS Power —
G20 DDR_DQA1 | I/O —
5
G21 DDR_DQAS8 | /0 —
G22 VSS Power —
G23 DDR_DQA1 | I/O —
4
H1 P00_5 1/0 IRQO0_5/A21/MTIOC4D/MTIOC8C/GTIOCO_2B/GTADSM2_1/RXDE6/ETH3_TXEN/
SPI_SSL22/MDAT20/HA21/ENCIFDI6/HDSLO_MISO2
H2 P00_6 1/0 IRQO0_6/A22/MTCLKA/MTIOC8D/GTIOCO_3A/GTADSM3_0/RXD4/SCL4/MISO4/SCKEO/
SCKEG6/ETH3_RXCLK/SPI_SSL23/MBX_HINT#ENCIFCKO/ENCIFCK6
H3 P00_3 1/0 IRQO0_3/A19/MTIOC4C/GTIOCO_1A/GTADSM1_1/RXDE1/ETH3_TXD2/CANRXDPO/
SPI_SSL20/MDAT41/HA19/ENCIFDI1/HDSLO_CLK2
H4 P00_7 1/0 IRQO0_7/A23/MTCLKB/MTIOC1B/GTIOCO_3B/GTADSM3_1/TXD4/SDA4/MOSI4/DEEO/DEE6/
ETH3_RXDO0/SPI_SSL22/HERROUT#/ENCIFOEQ/ENCIFOE®6
H5 VCC1833_2 | Power —
H6 VCC1833_2 | Power —
H7 — — —
H8 VDD Power —
H9 VSS Power —
H10 VSS Power —
H11 VDD Power —
H12 VSS Power —
H13 VSS Power —
H14 VDD Power —
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H15 VSS Power —
H16 VDD Power —
H17 — — —
H18 VSS Power —
H19 DDR_DQA1 | I/O —
2
H20 DDR_DQA1 | 1/O —
1
H21 VSS Power —
H22 DDR_DQS |1/O —
A T1
H23 DDR_DQS |1/O —
A C1
J1 P01_0 1/0 IRQ01_0/AO/MTIOC1A/MTIOC3A/GTIOCO_4A/GTADSM4_0_/DE4/TXDEO/ETH3_RXD1/
SPI_SSL21/HAO/ENCIFDO0
J2 PO1_1 110 IRQ01_1/RD/WR#/MITOC3C/MTIOC8A/GTIOCO_4B/GTADSM4_1/SCK5/RXD5/SCL5/ MISO5/
RXDEO/ETH3_RXD2/SD1_PWEN/USB_OVRCUR/HWRSTB#/ENCIFDIO
J3 P0O1_2 1/0 IRQ01_2/BS#/DREQ/SS5#/CTS5#/RST5#/TXD5/SDA5/MOSI5/SCKE4/ETH3_RXD3/
SPI_MOSI2/SD1_IOVS/MCLKOO/ADTRGO#/HBS#/ENCIFCK4
J4 P0O1_4 1/0 ETH3_REFCLK/RMII3_REFCLK/IRQ01_4/CS5#/TEND/TXD1/SDA1/MOSI1/RXDE4/1IC_SDA1/
ETH1_RXER/ETH1_CRS/ESC_I2CDATA/SPI_RSPCK2/MCLKO01/USB_EXICEN/ADTRG2#/
ENCIFDI4
J5 VSS Power —
Jé VSS Power —
J7 — — —
J8 VSS Power —
J9 VDD Power —
J10 VDD Power —
J11 VSS Power —
J12 VDD Power —
J13 VDD Power —
J14 VSS Power —
J15 VDD Power —
J16 VSS Power —
J17 — — —
J18 DDR_VDD | Power —
Q
J19 DDR_DQA1 | 1/O —
3
J20 VSS Power —
J21 DDR_DQA9 | I/0 —
J22 DDR_DMIA | 1/0 —
1
J23 VSS Power —
K1 VSS Power —
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K2 P01_3 1/0 IRQ01_3/CS3#/DACK/CTS5#/RXD1/ SCL1/MISO1/ DEE4/IIC_SCL1/ETH1_TXER/
ETH3_RXDV/ESC_I2CCLK/SPI_MISO2/MDATO0/ADTRG1#/MBX_HINT#/ENCIFOE4

K3 P01_5 1/0 IRQ01_5/CS2#/DREQ/TXDE4/ETH1_COL/ETH3_TXER/ESC_RESETOUTH#/
ESWM_PHYLINKO/HPSW_PHYLINKO/SPI_SSL20/MDAT01/USB_EXICEN/HCS1#/ENCIFDO4

K4 P02_0 /0 IRQ02_0/WE2#/MTIC5V/MTIOC7A/GTIOC1_1B/GTADSM1_0/GTETRGD/TXD1/SDA1/MOSI1/
SCIEXTCLK/ETH4_TXD1/ETHSW_PTPOUTO0/ESC_SYNCO0/SPI_MOSI3/SD1_PWEN/HWR2#

K5 VCC1833_2 | Power —

K6 VCC1833_2 | Power —

K7 — — —

K8 VDD Power —

K9 VSS Power —

K10 VSS Power —

K11 VSS Power —

K12 VSS Power —

K13 VSS Power —

K14 VSS Power —

K15 VSS Power —

K16 VDD Power —

K17 — — —

K18 VSS Power —

K19 DDR_DQA1 | I/O —

0

K20 VSS Power —

K21 DDR_DQA1 | 1/0 —

K22 DDR_DQAS3 | /0 —

K23 VSS Power —

L1 P01_7 1/0 IRQ01_7/D14/MTIC5U/MTIOCED/GTIOC1_0B/GTADSMO_1/GTETRGC/CMTW1_TOCO0/RXD1/
SCL1/MISO1/ETH1_RXER/ETH4_TXDO0/SPI_MISO3/SD1_WP/MDAT02/HD14

L2 P01_6 1/0 IRQ01_6/D13/MTIOC6B/MTIOC8B/GTIOC1_0A/GTADSMO_O0/GTETRGB/CMTW1_TIC0/SCK1/
ETHO_RXER/ETH4_TXCLK/SPI_RSPCK3/SD1_CD/MCLK02/HD13

L3 P02_1 1/0 IRQ02_1/WE3#/A H#/MTIC5W/MTIOC7C/GTIOC1_1A/GTADSM1_1/SS1#/
CTS1#/RTS1#/RXD3/SCL3/MISO3/TXDES/ETH4_TXD2/GMACO_PTPTRGO/ESC_LATCHO/
SPI_SSL30/SPI_SSLO0/HWR3#/ENCIFDO5

L4 P02_3 1/0 IRQ02_3/A9/MTIOCOB/MTIOC7D/GTIOC1_2B/GTADSM2_1/DE1/ETH4_TXEN/
GMAC1_PTPTRGO/ESC_LEDERR/SPI_SSL02/SPI_SSL32/SD1_IOVS/HA9

L5 VSS Power —

L6 VSS Power —

L7 — — —

L8 VSS Power —

L9 VDD Power —

L10 VSS Power —

L11 VSS Power —

L12 VSS Power —

L13 VSS Power —
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L14 VSS Power —
L15 VDD Power —
L16 VSS Power —
L17 — — —
L18 DDR_VDD | Power —
Q
L19 DDR_DMIA | 1/O —
0
L20 DDR_DQAT7 | 1/O —
L21 VSS Power —
L22 DDR_DQS |1/O —
A _CO
L23 DDR_DQS |1/O —
A TO
M1 VSS Power —
M2 P02 _4 1/0 IRQ02_4/A10/MTCLKC/MTIOCOC/GTIOC1_3A/GTADSM3_0/SCK2/ SCKE1/ETH4_RXCLK/
GMAC1_PTPTRG1/SPI_SSL03/SPI_SSL33/MCLK12/MCLK40/HA10/ENCIFCK1
M3 P02_6 1/0 IRQ02_6/A12/MTIOC1A/MTIOCBA/GTIOC1_4A/GTADSM4_0/TXD2/SDA2/MOSI2/TXDE1/
ETH4_RXD1/GMAC2_PTPTRGO/ESC_LEDSTER/SPI_SSL31/MCLK11/MCLK42/HA12/
ENCIFDO1
M4 P03_1 1/0 IRQO03_1/A15/GTIOC3_3B/DE2/DEE5/IIC_SDA2/ETHO_CRS/ETH4_RXDV/ETHSW_PTPOUT3/
ESC_SYNC1/SPI_MISO3/MDAT10/HA15/ENCIFOES5/SI3#/HDSL1_LINK
M5 VCC1833_6 | Power —
M6 VCC1833_6 | Power —
M7 — — —
M8 VDD Power —
M9 VSS Power —
M10 VSS Power —
M1 VSS Power —
M12 VSS Power —
M13 VSS Power —
M14 VSS Power —
M15 VSS Power —
M16 VCC18_PL | Power —
L2
M17 — — —
M18 VSS Power —
M19 DDR_DQA2 | I/O —
M20 VSS Power —
M21 DDR_DQAS5 | 1/O —
M22 DDR_DQA4 | 1/O —
M23 VSS Power —
N1 P02_2 1/0 IRQ02_2/D15/MTIOCOA/MTIOC7B/GTIOC1_2A/GTADSM2_0/CTS1#/ETH4_TXD3/
GMACO_PTPTRG1/ESC_LEDRUN/ESC_LATCH1/SPI_SSL01/SPI_SSL31/SD1_PWEN/HD15
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N2 P02 _5 110 IRQ02_5/A11/MTCLKD/MTIOCOD/GTIOC1_3B/GTADSM3_1/RXD2/SCL2/MISO2/DEE1/
ETH4_RXDO/GMAC2_PTPTRG1/SPI_SSL32/MDAT12/ MDAT40/HA11/ENCIFOE1

N3 P03 0 1/0 IRQ03_0/A14/GTIOC3_3A/CTS2#/SCKE5/IIC_SCL2/ETHO_COL/ETH4_RXD3/SPI_MOSI3/
MCLK10/HA14/ENCIFCK5/TST_OUT3/HDSLO_MOSI2

N4 P03_4 110 ETH4_REFCLK/RMII4_REFCLK/IRQ03_4/A24/GTETRGSA/TXDES/ESC_RESETOUT#/
SPI_MOSI0/SPI_RSPCK3/SD1_CD/MCLK11/ENCIFDO5

N5 VSS Power —

N6 VSS Power —

N7 — — —

N8 VSS Power —

N9 VDD Power —

N10 VSS Power —

N11 VSS Power —

N12 VSS Power —

N13 VSS Power —

N14 VSS Power —

N15 VDD Power —

N16 VSS Power —

N17 — — —

N18 DDR_VDD | Power —

Q

N19 VSS Power —

N20 DDR_DQAO | I/O —

N21 VSS Power —

N22 DDR_DQAG6 | I/0 —

N23 VSS Power —

P1 P02_7 1/0 IRQ02_7/A13/MTIOC1B/MTIOCEC/GTIOC1_4B/GTADSM4_1/SS2#/CTS2#/RTS2#/RXDE1/
ETH4_RXD2/MDAT11/MDAT42/HA13/ENCIFDI1/DUEI3

P2 P03_3 110 IRQO3_3/TEND/CMTW1_TIC1/TXD1/SDA1/MOSI1/TXD3/SDA3/MOSI3/GMACO_MDIO/
GMAC1_MDIO/GMAC2_MDIO/ETHSW_MDIO/ESC_MDIO/ESWM_MDIO/ESC_LINKACTO/
SD1_PWEN

P3 P04 0 110 IRQ04_0/GTIOC1_1B/TXD0/SDA0/MOSI0/SCKE1/1IC_SDA0/SD1_DATA0/MCLK00/MCLK30/
ENCIFCK1/SI4#/HDSL1_SEL1

P4 P03 7 1/0 IRQ03_7/GTIOC1_OB/RXD0/SCLO/MISO0/DEEO/IIC_SCL0/SD1_CMD/MDAT02/MDAT32/
ENCIFOEO/TST_OUT4/HDSL1_CLK1

P5 VSS Power —

P6 VCC18_PL |Power —

LO

P7 — — —

P8 VDD Power —

P9 VSS Power —

P10 VSS Power —

P11 VSS Power —

P12 VSS Power —

P13 VSS Power —
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P14 VSS Power —
P15 VSS Power —
P16 VDD Power —
P17 — — —
P18 VSS Power —
P19 DDR_CSAO | 1/0 —
P20 DDR_CAAO |1/0 —
P21 VSS Power —
P22 DDR_CKA_ | I/O —
C
P23 DDR_CKA_ | 1/O —
T
R1 P03_2 1/0 MD2/IRQ03_2/DACK/CMTW1_TOC1/RTCAT1HZ/DE2/TXDE4/ETHO_TXER/GMACO0_MDC/
GMAC1_MDC/GMAC2_MDC/ETHSW_MDC/ESC_MDC/ESWM_MDC/SD1_IOVS/ENCIFDO4
R2 P03_5 1/0 IRQ03_5/A25/GTETRGSB/RXD3/SCL3/MISO3/RXDE5/ETH4_RXER/ESWM_PHYLINK1/
HPSW_PHYLINK1/SPI_MISOO0/SPI_SSL30/SD1_WP/MDAT11/MCLK30/ENCIFDI5
R3 P04_1 /0 IRQ04_1/GTIOC1_1A/SSO0#/CTSO0#/RSTO#/DEE1/SD1_DATA1/MDAT00/MDAT30/ENCIFOE1/
DUEI5/HDSL1_MISO1
R4 P04_2 1/0 IRQ04_2/GTIOC1_2A/CTSO0#/TXDE2/SD1_DATA2/MCLKO1/MCLK31/ENCIFDO2/TST_OUTS5/
HDSL1_MOSI1
R5 VCC1833_5 | Power —
R6 VCC1833_5 | Power —
R7 — — —
R8 VSS Power —
R9 VDD Power —
R10 VSS Power —
R11 VDD Power —
R12 VDD Power —
R13 VSS Power —
R14 VDD Power —
R15 VDD Power —
R16 VSS Power —
R17 — — —
R18 DDR_VDD | Power —
Q
R19 VSS Power —
R20 DDR_CAA2 | 1/0 —
R21 DDR_CAA1 | 1/0 —
R22 DDR_CKEA | /0 —
0
R23 VSS Power —
T P03_6 /0 IRQ03_6/GTIOC1_0A/SCKO/SCKE0/SD1_CLK/MCLKO02/MCLK32/ENCIFCKO/DUEI4/
HDSL1_SMPL
T2 P04_3 1/0 IRQ04_3/GTIOC1_2B/DEO/RXDE2/SD1_DATA3/MDAT01/MDAT31/ENCIFDI2/SI5#/
HDSL1_CLK2
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T3 P04_6 1/0 IRQ04_6/GTIOC2_4A/GTIOC5_2A/CMTWO_TIC1/TXD1/SDA1/MOSI1/ESC_LINKACT1/
CANTXO0/SPI_MOSI1/SD0_DATAO/NAND_IO0/HSPI_IO0/SI6#/HDSL1_MOSI2

T4 P05_1 1/0 IRQ05_1/GTIOC4_4B/GTIOC5_3B/CMTW1_TOCO/DE1/DEE5S/ETHSW_PTPOUTO/
ESC_SYNCO0/SPI_SSL12/SPI_RSPCK0/SD0_DATA3/NAND_IO3/HSPI_IO3/ENCIFOES5/SI7#

T5 VSS Power —

T6 VSS Power —

T7 — — —

T8 VDD Power —

T9 VSS Power —

T10 VDD Power —

™ VCC18_PL | Power —

L4

T12 VSS Power —

T13 VDD Power —

T14 VCC33 Power —

T15 VSS Power —

T16 VDD Power —

T17 — — —

T18 VSS Power —

T19 DDR_CAA4 | 1/0 —

T20 DDR_CAA3 | 1/0 —

T21 VSS Power —

T22 DDR_CSA1 | 1/0 —

T23 DDR_CKEA | /0 —

1

U1 VSS Power —

u2 P04_4 1/0 IRQ04_4/GTIOC5_1A/CMTWO_TIC0/SCK1/GMACO_PTPTRGO/ESC_LATCHO/SPI_RSPCK1/
SDO_CLK/NAND_WE#/HSPI_INT#/DUEI6/HDSL1_SEL2

U3 P05_2 1/0 IRQ05_2/GTIOC1_3B/GTIOC5_0A/CMTW1_TIC1/SCK2/TXDE5/ESC_LEDRUN/SPI_RSPCK2/
SDO_DATA4/NAND_IO4/HSPI_CK/ENCIFDO5/HDSL2_CLK1

u4 P05_4 1/0 IRQO05_4/GTIOC2_3A/TXD2/SDA2/MOSI2/IIC_SDA2/ETHO_RXER/SPI_MOSI2/SD0_DATA6/
NAND_I06/MCLKOO/HSPI_IO5/HDSL2_MISO1

us VSS Power —

ue VCC33 Power —

u7 — — —

us — — —

u9 — — —

u10 — — —

U11 — — —

u12 — — —

u13 — — —

u14 — — —

u15 — — —

u16 — — —
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u17 — — —
u18 DDR_VDD | Power —
Q
u19 DDR_CALI |Input —
BRAT ION
u20 DDR_RETE | Input —
NTI ON
u21 DDR_RESE | Output —
T#
u22 DDR_CAA5 | 1/0 —
u23 VSS Power —
V1 P04 5 110 IRQ04_5/GTIOC5_1B/CMTWO0_TOCO0/RXD1/SCL1/MISO1/ESC_LINKACTO/CANRXO0/
SPI_MISO1/SD0_CMD/NAND_RE#/HSPI_CS#/TST_OUT6/HDSL1_MISO2
V2 P04_7 1/0 IRQ04_7/GTIOC2_4B/GTIOC5_2B/CMTWO0_TOC1/SS1#/CTS1#/RTS1#/ESC_RESETOUTH#/
CANRXDPO/SPI_DDL10/SD0_DATA1/NAND_IO1/HSPI_IO1/DUEI7/HDSL2_LINK
V3 VSS Power —
V4 P0O5_3 110 IRQO5_3/GTIOC5_0B/CMTW1_TOC1/RXD2/SCL2/MISO2/RXDE5/IIC_SCL2/ETHO_TXER/
ETH1_RXER/SPI_MISO2/SD0_DATA5/NAND _|IO5/HSPI_IO4/ENCIFDI5/HDSL2_SEL1
V5 VSS Power —
V6 VSS Power —
\4 VCC33 Power —
V8 VCC33 Power —
V9 VSS Power —
V10 VCC18_PL |Power —
L3
V11 VSS Power —
V12 PCIE_VDD | Power —
A _RX
V13 PCIE_VDD | Power —
A TX
V14 PCIE_VDD | Power —
A_TX
V15 PCIE_VCC | Power —
18A_CMN
V16 VSS Power —
V17 VSS Power —
V18 VSS Power —
V19 VSS Power —
V20 VCC18_OT | Power —
P
V21 VSS Power —
V22 VSS Power —
V23 VSS Power —
W1 P0O5_0 110 IRQO5_0/GTIOC3_4A/GTIOC5_3A/CMTW1_TICO/CTS1#/SCKE5/ESC_LEDERR/CANTXDPO/
SPI_SSL11/SD0_DATA2/NAND_IO2/HSPI_IO2/ENCIFCK5/TST_OUT7/HDSL2_SMPL
w2 P05 5 1/0 IRQ05_5/GTIOC2_3B/SS2#/CTS2#/RTS2#/RXD2/SCL2/MISO2/ETHO_CRS/SPI_SSL20/
SDO_DATA7/NAND_IO7/MDATO00/HSPI_IO6/HDSL2_MOSI1
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W3 P05 6 110 IRQ05_6/CTS2#/TXD2/SDA2/ MOSI2/ETH2_COL/SPI_SSL21/SD0_RST#/NAND_WP#/
MCLKO1/HSPI_IO7/HDSL2_CLK2
W4 P08 5 1/0 MDWO0/IRQ08_5/A6/SCKE3/SD1_PWEN/NAND_ALE/HA6/ENCIFCK3/DUIEO
W5 P08_7 110 MDD/IRQ08_7/A8/DEE7/SD0_PWEN/NAND_CEO#/HA8/ENCIFOE7/SI0#
W6 VSS Power —
w7 VSS Power —
w8 VSS Power —
w9 VDD18ABG | Power —
W10 VCC33_US | Power —
B
W11 VSS_USB | Power —
W12 VSS Power —
W13 PCIE_VDD | Power —
A _RX
W14 PCIE_REF | Input —
CLKN
W15 VSS Power —
W16 VSS Power —
W17 VCC18_AD | Power —
Co
W18 VCC18_AD | Power —
C1
W19 VCC18_AD | Power —
C2
W20 VSS Power —
W21 AVCC18_T | Power —
SuU
w22 VSS Power —
w23 VSS Power —
Y1 P08 6 1/0 MDW1/IRQ08_6/A7/DEE3/SD1_IOVS/NAND_CLE/HA7/ENCIFOE3/TST_OUTO
Y2 P09 0 1/0 MDVO0/IRQ09_O/WEO#/TXDE7/ETHSW_PTPOUT1/ESC_SYNC1/SD0_IOVS/HWRO#/
ENCIFDO7/DUEI
Y3 P09_3 110 IRQO9_3/CSO#/MTIOC2A/GTIOC4_3A/SSO#/CTSO#/RSTO#/RXDE6/SCKE4/ETHSW_LPI0/
ESWM_MPINTO/SD0O_CD/NAND_RY_BYO0#/MCLK31/HCSO0#/ENCIFCK4/ENCIFDI6/
HDSL6_MOSi1
Y4 P09 5 110 MDV2/IRQ09_5/A1/TXDE3/TXDE4/ETHSW_LPI2/HA1/ENCIFDO3/ENCIFDO4/DUEI2
Y5 P09 7 1/0 MDV4/IRQ09_7/A3/SCKE6/ETHSW_TDMAOUT1/ESC_LINKACT1/ESC_LINKACT2/HA3/
ENCIFCK6/SI2#/POUTA
Y6 TDI Input P12_1/IRQ12_1
Y7 TRST# Input —
Y8 VSS Power —
Y9 NCPOUT Input —
Y10 AVCC18_U | Power —
SB
Y11 VSS _USB | Power —
Y12 VSS Power —
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Primary

Pin Primary electrical

number pin name |type Alternate pin names

Y13 PCIE_VCC |Power —

18A
Y14 PCIE_REF | Input —
CLKP

Y15 EXTCLKIN | Input —

Y16 MDX Input —

Y17 VREFHO Power —

Y18 VREFH1 Power —

Y19 VREFH2 Power —

Y20 VSS Power —

Y21 VSS Power —

Y22 VSS Power —

Y23 AN205 Input —

AA1 P09_1 1/0 MDV1/IRQ09_1/WE1#/SCKE7/NAND_CE1#/HWR1#/ENCIFCK7/TST_OUT1

AA2 P09_2 1/0 IRQ09_2/WAIT#/SCKO/RXDE3/RXDE4/NAND_RY_BY 1#/HWAIT#ENCIFDI3/ENCIFDI4/SI1#/
HDCL6_CLK1

AA3 P09_4 1/0 IRQ09_4/RD#/MTIOC2B/GTIOC4_3B/CTSO0#/RXDE7/DEE4/ETHSW_LPI1/ESWM_MPINT1/
SDO_WP/NAND_RY_BY2#/MDAT31/HRD#/ENCIFOE4/ENCIFDI7

AA4 P11_3 1/0 IRQ11_3/POE4#/GTETRGD/RXD0/SCLO/MISO0/IIC_SCLA1

AA5 P11_7 1/0 IRQ11_7/POE11#/GTIOC5_2A/GTETRGB/RTCAT1HZ/USB_OTG_ID/MBX_HINT#

AAG TDO Output P12_3/IRQ12_3

AA7 P12_4 1/0 IRQ12_4/USB_VBUSIN

AA8 VSS Power —

AA9 VSS_USB | Power —

AA10 USB_RREF | Power —

AA11 VSS_USB | Power —

AA12 VSS Power —

AA13 VSS Power —

AA14 VSS Power —

AA15 VSS Power —

AA16 VSS Power —

AA17 VSS Power —

AA18 VSS Power —

AA19 AN102 Input —

AA20 AN103 Input —

AA21 AN201 Input —

AA22 AN203 Input —

AA23 AN207 Input —

AB1 P09_6 1/0 MDV3/IRQ09_6/A2/DEO/TXDE6/ETHSW_TDMAOUTO/NAND_CE2#/HA2/ENCIFDO6/
TST_OUT2

AB2 P10_0 1/0 MDV5/IRQ10_0/A4/DEE6/ETHSW_TDMAOUT2/ESC_IRQ/NAND_CE3#/HA4/ENCIFOE6/
POUTB

AB3 P10_1 1/0 MDB/IRQ10_1/A5/ETHSW_TDMAOUT3/ESC_RESETOUT#ESC_LEDRUN/HA5/POUTZ
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AB4 P11_0 1/0 IRQ11_0/TXDE2/USB_VBUSEN/ENCIFDO2
AB5 P11_2 1/0 IRQ11_2/GTIOCO0_3B/TXD1/SDA1/MOSI1/IIC_SDAO/ESC_|2CDATA/USB_EXICEN
AB6 P11_5 1/0 CKIO/IRQ11_5/POEO#/GTIOC5_0A/GTETRGA/SCIEXTCLK/IIC_SCL2/NAND_RY_BY3#/
HCKIO
AB7 BSCANP Input —
AB8 VSS Power —
AB9 USB_DP /0 —
AB10 VCC18_US | Power —
B
AB11 VSS Power —
AB12 PCIE_RXD | Input —
P
AB13 VSS Power —
AB14 PCIE_TXD | Output —
P
AB15 VSS Power —
AB16 XTAL Power —
AB17 VSS Power —
AB18 ANO0O Input —
AB19 ANO002 Input —
AB20 AN101 Input —
AB21 AN202 Input —
AB22 AN204 Input —
AB23 AN206 Input —
AC1 VSS Power —
AC2 P11_1 1/0 IRQ11_1/GTIOCO_3A/RXD1/SCL1/MISO1/RXDE2/1IC_SCLO/ESC_I2CCLK/USB_OVRCUR/
ENCIFDI2
AC3 RSTOUT# | Output P11_4/IRQ11_4/GTETRGSA/TXD0/SDAO/MOSI0/IIC_SDA1
AC4 P11_6 1/0 IRQ11_6/1IC_SDA2/USB_OVRCUR
AC5 TMS 1/0 P12_0/IRQ12_0
AC6 VSS Power —
AC7 TCK Input P12_2/IRQ12_2
AC8 VSS Power —
AC9 USB_DM 1/0 —
AC10 VSS_USB | Power —
AC11 VSS Power —
AC12 PCIE_RXD | Input —
N
AC13 VSS Power —
AC14 PCIE_TXD | Output —
N
AC15 VSS Power —
AC16 EXTAL Input —
AC17 RES# Input —
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AC18 ANO0O1 Input —

AC19 ANO003 Input —

AC20 AN100 Input —

AC21 VSS Power —

AC22 AN200 Input —

AC23 VSS Power —

2.3 Symbol Parameters

Orderable | Min Max Min Max Number of | Number of | Number of | Number of | Number of
Part Input Input Operating Operating RAM | Memory A/ID 12C SPI UART Timers/
Number Voltage | Voltage | Frequency | Temperature | Temperature | size Size Interface | Converters | Channels | Channels | Channels | Counters
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTU3 x
076M48 MHz MB SCl, 1, GPT
GBG 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTUS3 x
076M47 MHz MB SCl, 1, GPT
GBG 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, X2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125 °C 2 N/A USB, 3 3 4 0 MTU3 x
076M45 MHz MB SCl, 1, GPT
GBG 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTU3 x
076M43 MHz MB SCl, 1, GPT
GBG 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
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Orderable | Min Max Min Max Number of | Number of | Number of | Number of | Number of
Part Input Input Operating Operating RAM | Memory A/ID 12C SPI UART Timers/
Number Voltage | Voltage | Frequency | Temperature | Temperature | size Size Interface | Converters | Channels | Channels | Channels | Counters
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTU3 x
076M37 MHz MB SCl, 1, GPT
GBG 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTUS3 x
076M35 MHz MB SCl, 1, GPT
GBG 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTUS3 x
076M30 MHz MB SCl, 1, GPT
GBG 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125 °C 2 N/A USB, 3 3 4 0 MTU3 x
076M48 MHz MB SCl, 1, GPT
GBA 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTU3 x
076M47 MHz MB SCl, 1, GPT
GBA 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTUS3 x
076M45 MHz MB SCl, 1, GPT
GBA 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
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Orderable | Min Max Min Max Number of | Number of | Number of | Number of | Number of
Part Input Input Operating Operating RAM | Memory A/ID 12C SPI UART Timers/
Number Voltage | Voltage | Frequency | Temperature | Temperature | size Size Interface | Converters | Channels | Channels | Channels | Counters
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTU3 x
076M43 MHz MB SCl, 1, GPT
GBA 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTUS3 x
076M37 MHz MB SCl, 1, GPT
GBA 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125°C 2 N/A USB, 3 3 4 0 MTUS3 x
076M35 MHz MB SCl, 1, GPT
GBA 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
R9A07G | 1.05 1.10 1200 -40 °C 125 °C 2 N/A USB, 3 3 4 0 MTU3 x
076M30 MHz MB SCl, 1, GPT
GBA 12C, x 6,
CANF CMT x
D, SPI, 3,
xSPI, CMTW
SDHI, x 2,
PCIE WDT x
4, RTC
x 1
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24 Footprint Design Information
241 537-FBGA
IPC footprint type Package Code/ POD number Number of pins
BGA PLBG0537GB-A 537
Description Dimension | Value (mm) | Diagram
Minimum body Length (vertical side) Dmin 20.85
Maximum body Length (vertical side) Dmax 21.15
Average length of grid (vertical side) D1ave 19.20
Minimum body Width (horizontal side) Emin 20.85
Maximum body Width (horizontal side) Emax 21.15 E
PitchE
Average length of grid (horizontal side) Elave 19.20 n_n-1 —ﬂl =2 1
: — . { ~ (HaA-
Average ball diameter Bnom 0.43 et 1
g
Distance between the center of any two adjacent balls | PitchD 0.80
(vertical side)
Distance between the center of any two adjacent balls | PitchE 0.80 ¢
(horizontal side) D H D1
P = Plain Grid, S = Staggered Grid GridType [P P'tﬂh[% .
F = Full Matrix, P = Perimeter, SD = Selectively MatrixType |TE {
Depopulated, TE = Thermally Enhanced n-1
Number of balls (vertical side) Rows 25 | r 1
Number of balls (horizontal side) Columns 25 | —*ig 1
Maximum number of ball positions (Rows x Columns) | Nmax 625 Bottom View
Number of actual balls present PinCount 537
Ball positions removed from matrix. Example: Depopulate | G7-W19
C5-H10, B6-B9, A1 Balls
Ball positions added back into depopulated matrix. Repopulate |J9-U17
Example: Balls
C8, D6-F9
Minimum Standoff Height Almin 0.27 .
Maximum Height Amax 1.45
Amax +
Almin E
Side View
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242 489-FBGA
IPC footprint type Package Code/ POD number Number of pins
BGA PLBG0489JA-A 489
Description Dimension | Value (mm) | Diagram
Minimum body Length (vertical side) Dmin 15.85
Maximum body Length (vertical side) Dmax 16.15
Average length of grid (vertical side) D1ave 14.30
Minimum body Width (horizontal side) Emin 15.85
Maximum body Width (horizontal side) Emax 16.15 E .
PitchE
Average length of grid (horizontal side) E1ave 14.30 n_n-1 —"1| =2 1
. ESRED 5’+ K i G'— A
Average ball diameter Bhom 0.37 = 1
B
Distance between the center of any two adjacent balls | PitchD 0.65
(vertical side)
Distance between the center of any two adjacent balls | PitchE 0.65 ¢
(horizontal side) D i D1
P = Plain Grid, S = Staggered Grid GridType [P PitchD)|
F = Full Matrix, P = Perimeter, SD = Selectively MatrixType | TE
Depopulated, TE = Thermally Enhanced -1
Number of balls (vertical side) Rows 23 H SEONORGRI-- LE
Number of balls (horizontal side) Columns 23 | — Eq
Maximum number of ball positions (Rows x Columns) | Nmax 529 Bottom View
Number of actual balls present PinCount 489
Ball positions removed from matrix. Example: Depopulate | G7-U17
C5-H10, B6-B9, A1 Balls
Ball positions added back into depopulated matrix. Repopulate | H8-T16
Example: Balls
C8, D6-F9
Minimum Standoff Height Almin 0.22 .
Maximum Height Amax 1.40
Amax +
Almin E
Side View
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vi (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between Vi. (Max.) and Viu (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSI is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.
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Corporate Headquarters

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infingement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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