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600/1200 MHz, Cortex-A55 Quad/Dual/Single MPCore, 500/1000 MHz, Dual Arm® Cortex®-R52 on-chip FPU and NEON™,
2.0 MB of on-chip SRAM, LPDDR4-3200 with 32-bit, Ethernet MAC, EtherCAT, USB 2.0 high-speed, PCI Express Gen3, SD
card host interface, CAN/CANFD, various communications interfaces such as an xSPI| and AX interface, encoder interfaces,

and security functions

Features

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

® Quad/Dual/Single MPCore cores
o Maximum operating frequency:
— Core: 600/1200 MHz
— DSU: 500/1000 MHz
® 64-bit Arm Cortex-AS55 Quad/Dual/Single MPCore cores (revision
r2p0)
e Address space: 32 Gbytes
e L1 cache:
— I-cache: 32 Kbytes (with parity)
— D-cache: 32 Kbytes (with ECC)
® L2 cache: 0 bytes
o L3 cache: 1024 Kbytes (with ECC)
o NEON/FPU supported
e Cryptographic extension supported (Security product only)
o Arm V8.2-A architecture

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

e High-speed realtime control with operating frequency of 500/1000
MHz

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

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

e Instruction cache/data cache with ECC
— CPUO, CPU1: 16 KB per cache

e High-speed interrupt

o NEON/FPU supported

e Harvard architecture with 8-stage pipeline

e Supports the memory protection unit (MPU)

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

e No DCLS (Dual Core Lock Step) support

m Low power consumption
o Standby mode and module stop function

m On-chip SRAM

® 2.0 MB of the on-chip SRAM with ECC
e 250 MHz

m LPDDR4 SDRAM Memory Interface

e Data transfer: 3.2 Gbps
o Bus width: 32-bit

® Rank: 1,2

e Size: up to 64 Gb

m Data transfer
o DMAC: 16 channels x 3 units

m Event link controller

® 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-AS55), 500/1000
MHz (Cortex-R52)

e System clock frequency: 400 MHz (A-Bus), 250 MHz (R-Bus)

e Low-speed on-chip oscillator (LOCO): 1 MHz

m Safety functions
® Register write protection, input clock oscillation stop detection and
CRC

® Master Memory Protection Unit (MPU)

m Security functions (optional)

e Boot mode with security through encryption
o JTAG authentication

e Cryptologic accelerator

o TRNG

o Cortex-A55 Crypto Extension

o Arm® TrustZone® technology

m Encoder interfaces

® 16 channels

e EnDat 2.2, BiSS-C, A-format, and HIPERFACE DSL-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

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 +
12 channels (for encoder)

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

xSPI: 2 channels

PCI Express Gen3: 2 lane x 1 port or 1 lane x 2 ports

SD card host interface: 2 channels

m External host interface
e Serial host interface

m External address space

e Buses for high-speed data transfer at up to 125 MHz
e Support for up to 4 CS areas
e 8-, 16- or 32-bit bus space is selectable per area

m Up to 73 extended-function timers

® 16-bit x 8 + 32-bit MTU3 (9 channels), 32-bit GPT (56 channels)
® 16-bit CMT (6 channels), 32-bit CMTW (2 channels)

m AX interface
e Up to 30 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, 15 channels for unit 2)

m Temperature sensor for measuring temperature within the
chip

m LCD Controller

e Support Image Processing (Dither, Clipping, Gamma Correction)
e Parallel output interface

e Output Data Format: RGB666 / RGB888

o Support WXGA (1280 x 800), 60 fps

m General-purpose /O ports

o Input pull-up/pull-down
e The locations of input/output functions for peripheral modules are
selectable from among multiple pins.

m Operating temperature range
e Tj=-40to +125°C
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RZ/T2H and RZ/N2H Datasheet

1. Overview

1. Overview

1.1 Outline of Specifications

The MPU is a high-performance ASSP that has Cortex-A55 quad 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 consist of Quad/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: 0 bytes
e L3 cache: 1024 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: 500 MHz/1000 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 (500 MHz) / 1 wait (1000 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 Two stage Memory protection unit (MPU)
e NEON/FPU supported

Table 1.2 Memory

Feature

Functional description

On-chip system SRAM with ECC

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

e Operating frequency: 250 MHz

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

One-time programmable memory

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

LPDDR4 SDRAM memory interface

Data transfer: 3.2 Gbps
Bus width: 32 bits

Rank: 1, 2

Size: up to 64 Gb

Inline ECC

No support of LPDDR4X
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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: 500 or 1000 MHz (selectable each unit)
— A-Bus clock: 400 MHz
— R-Bus clock: 250 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): 250 MHz
— Middle-speed peripheral module clock R (PCLKM): 125 MHz
— Low-speed peripheral module clock R (PCLKL): 62.5 MHz
— ADC clock in the 12-bit A/D converter: 62.5 MHz
— External bus clock 125 MHz
— Low-speed on-chip oscillator: 1 MHz

Reset

RES# pin reset, software reset, error reset, Cortex-A55 cluster software reset, Cortex-A55 core0
software reset, Cortex-A55 core1 software reset, Cortex-A55 core2 software reset, Cortex-A55
core3 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: 394 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
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.5 1/0 Ports
Feature Functional description

General-purpose I/O ports

e 729-pin FCBGA
— /O pins: 287
— Input pins: 0
— Pull-up/pull-down resistors: 287
e 576-pin FCBGA
— /O pins: 189
— Input pins: 0
— Pull-up/pull-down resistors: 189
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 648 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 14 and port 30 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
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Table 1.7 Timers (2 of 2)

Feature

Functional description

General PWM timer (GPT)

e 32 bits x 56 channels (5 channels x 9 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

Internal trigger sources: software and compare-match

Generation of triggers for A/D converter conversion

Digital noise filter function for signals on the input capture and external trigger pins

Event linking by the ELC

Function of output duty 0% and 100% is selectable from troughs or crests/troughs.

Compare match timer (CMT)

(16 bits x 2 channels) x 3 units
Select from among four counter-input clock signals for each channel

Compare match timer W (CMTW)

(32 bits x 1 channel) x 2 units

Compare-match, input-capture input, and output-comparison output are available.

Select from among four counter-input clock signals for each channel

Interrupt requests can be output in response to compare-match, input-capture, and output-
comparison events.

Watchdog timer (WDT)

14 bits x 6 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

R01DS0426EJ0110 Rev.1.10
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Table 1.8 Communication interfaces (1 of 3)

Feature Functional description

Ethernet MAC (GMAC)

1 port x 3 units

IEEE802.3

IEEE1588-2008

IEEE802.3-az-2010 for EEE

Support for 10/100/1000 Mbps data transfer

Full duplex and half duplex are supported

Programmable frame length to support both standard and jumbo frames up to 16 KB
32 MAC address registers for the address filter block

Variety of flexible addresses filtering modes are supported

Advanced IEEE 1588-2002 & 2008 Ethernet frame time-stamping supported
MII/RMII/RGMII interface is supported by RMII/RGMII converter

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

Multi queues support up to 8 RX and 8 TX queues

DMA channels: 8 RX and 8 TX channels

VLAN Filtering, L3 and L4 Filtering

3-port PHY interfaces

IEEE802.3

Support for 10/100/1000 Mbps data transfer

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

Hardware switching, lookup, and filtering

QoS with frame prioritization

Priority control based on VLAN Priority (IEEE802.1q), which enables priority reassignment
Classification and priority assignment based on IPv4 DiffServ Code Point Field, IPv6 Class
of Service

Queue with eight priority levels

Multicasting and broadcasting

VLAN frame

IEEE 1588-2008 compatible

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

Cut-through and hub features

Device level ring (DLR)

Programmable egress rate limit per port

Ingress Configurable Broadcast/multicast storm protection per port

IEEE802.1X source address authentication supported

IEEE802.1X guest VLAN supported

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

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

Frame preemption

Cyclic queuing and forwarding

Forwarding rule for the TSN-IA profile

A MAC source address filtering

Pattern matchers 12 channels

Independent two timer module are available for timestamping and time for TDMA.
Remote monitoring through SNMP

Powerlink capable hub

Ingress filtering and frame header manipulation (active stream identification, flow metering)
with Enhanced Frame Parser

4 additional PTP timer pulse generators

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

Ethernet switch (ETHSW)

EtherCAT slave controller (ESC)"! e 1 channel (3 ports)

e EtherCAT Slave Controller IP core (made by Beckhoff Automation GmbH) implemented
MIl interface is supported. RMII/RGMII interface is supported by RGMII converter in
Ethernet Subsystem.

USB 2.0 HS host/function module 1 port
Compliance with the USB 2.0 specification
OTG support
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
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Table 1.8 Communication interfaces (2 of 3)

Feature Functional description

Serial communication interface (SCI) e 6 channels + 12 channels (for encoder)
e 6 communication mode
— 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.)
Clock source is select from among four internal clock signals
Bit rate specifiable with the on-chip baud rate generator
Full-duplex and half-duplex communication
Data length: 7 to 9 bits (Asynchronous mode)
Bit rate modulation
Double speed mode (Asynchronous, Clock Synchronous, Simple SPI mode, Manchester
mode)
RS-485 driver control function (Asynchronous mode)
Loopback function to enable self-diagnosis (Asynchronous, Clock synchronous mode)

3 channels

Communication formats: 12C bus format or SMBus format

Master or slave mode selectable

Supports the multi-master

Maximum transfer rate: 400 kbps (Standard mode and Fast mode)

I2C bus interface (IIC)

CAN-FD module (CANFD) 2 channels
Comply with CAN-FD ISO 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
Selectable ID type with 11-bit Standard and 18-bit Extended
e Selectable Frame type: Data Frame and Remote Frame
e Up to 256 receive rules

Serial peripheral interface (SPI) e 4 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
e Data formats
— Switching between MSB first and LSB first
— Transfer bit length selectable to 4 - 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)
e RSPCK can be stopped automatically with the reception buffer full for master reception
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Table 1.8 Communication interfaces (3 of 3)

Feature Functional description

2 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
Protocol mode: 2/4pin with SDR compatible with QSPI
1S-28-28S, 2S-2S-2S

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

SD memory/lO 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)

e-MMC device access supported

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

PCI Express Gen1 (2.5 [GT/s]) / Gen2 (5.0 [GT/s]) / Gen3 (8.0 [GT/s])
Root Complex / Endpoint Applications, Type 0/1 Configuration Register
Lane/Port: 1 lane x 2 ports or 2 lanes x 1 port selectable

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

Expanded serial peripheral interface
(xSPI)

SD/eMMC Host Interface (SDHI)

PCI Express Gen3 (PCIE)

Note 1. EtherCAT is a registered trademark of Beckhoff Automation GmbH, Germany.

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: 15 channels)
e 12-bit resolution
e Conversion time
0.32 ps 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 Eventlinking by the ELC

Temperature sensor unit (TSU) e 1 channel
e Relative precision: +2°C (typ)
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Table 1.10

Hardware accelerator for industrial interfaces

Feature

Functional description

AY interface (DSMIF)

3 channels x 10 units

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

Up to 6 AZ 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: 250 MHz/400 MHz selectable

Trigonometric function unit (TFU)

2 units

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

Encoder interfaces

EnDat 2.2 (16 units)
BiSS-C (16 units)

A-format (16 units)
HIPERFACE DSL (16 units)
ENCOUT (1 unit)

Table 1.11 Safety

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 except Cortex-A55 and Cortex-R52 (DMAC, USB, Ethernet
MAC, CoreSight, SHOSTIF, LCDC, SDHI, PCIE)

Register write protection function

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

CRC calculator (CRC)

e 2 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+ X100+ X84+ X7+ X5+ X4+ X2+ X +1
(32-Ethernet)
— X324 X28 4+ X27 4+ X26 + X25 4+ X23 + X22 + X20 4+ X19 4+ X18 4+ X14 4+ X13 4+ X1 + X10 4+
X9 + X8 + X8 + 1 (CRC-32C)
— X'+ X5+ X2+ 1 (CRC-16)
— X6+ X124+ X5+ 1 (CRC-CCITT)
— X8+ X2+ X+1(CRC-8)

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:1ch
— 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.
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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
TRNG
Cortex-A55 Crypto Extension
Arm® TrustZone® technology

Note 1. For details, contact our sales representative.

Table 1.13 Debug

Feature

Functional description

Debugging interface

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

Table 1.14 External host interface

Feature

Functional description

Serial host interface (SHOSTIF)

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

Mailbox and semaphore (MBXSEM)

Eight semaphores for external host CPU and Cortex-A55/Cortex-R52

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

Interrupts can be generated and cleared from both external host CPU and Cortex-A55/
Cortex-R52

Semaphores and Mailboxes with exclusive access among Cortex-A55, Cortex-R52 CPUO
and CPU1.

Table 1.15 Display interface

Feature

Functional description

LCD Controller (LCDC)

2 planes blending (can blend 2 different size images)
Support Image Processing:

— Dither processing (RGB666)

— Clipping

— RGB Gamma Correction LUT
Support Input Data Format:

— RGB565 / RGB666 / RGB888

— ARGB1555 / ARGB4444 | ARGB8888

— YcbCr444 8-bit / YcbCr422 8-bit / YcbCr420 8-bit
Support WXGA (1280 x 800), 60 fps
Support Output Data Format:

— RGB666 / RGB888
CLK/HD / VD timing signal supported

R01DS0426EJ0110 Rev.1.10
Oct 25, 2024
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Table 1.16 Others

Feature

Functional description

Power supply voltage

0.8 V: Core (Digital and Analog (PLL, TSU, OTP, USB, PCIE, ADC))

1.1 V: DDR

1.8 V: PLL, OSC, USB, ADC, TSU, OTP, PCIE, DDR, RGMII

3.3 V: GPIO (in 3.3 V fixed domain), USB, OSC, RMII/MIl, other peripherals
1.8 V/3.3 V selectable: xSPI, SDHI, GPIO (in 1.8 V/3.3 V selectable domains)

Operating temperature

Tj = -40 to +125°C

Packages

RZ/T2H: 729 pin FCBGA 23 x 23 mm, 0.8-mm pitch
RZ/N2H: 576 pin FCBGA 21 x 21 mm, 0.8-mm pitch

R01DS0426EJ0110 Rev.1.10
Oct 25, 2024
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1.2 Function Comparison

Table 1.17

Function comparison (1 of 2)

Module/Function

RZ/T2H (729-pin FCBGA)

RZ/N2H (576-pin FCBGA)

CPU ARM Cortex-A55 Quad/Dual/Single
ARM Cortex-R52 Two

Memory System SRAM 2.0 MB

External bus External bus width 32 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)

11 units (56 channels)

11 units (56 channels)"!

Compare match timer (CMT)

3 units (6 channels)

function

Compare match timer W (CMTW) 2 channels
Watchdog timer 6 channels
Port output enable 3 (POE3) 1 unit
Port output enable for GPT (POEG) 3 unit
Real time clock (RTC) 1 unit
Communication Ethernet MAC (GMAC) 3 units 3 units™!

Ethernet switch (ETHSW)

1 unit (3 external ports)

1 unit (3 external ports)"’!

EtherCAT slave controller (ESC)

1 unit (3 external ports)

USB 2.0 HS host/function module (USB)

1 unit (1 port)

Serial communication interface (SCI,
SCIE)

6 channels + 12 channels

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

(xSPI)

PCI Express Gen3 (PCIE)

1 unit (1 lane x 2 ports or 2 lanes x 1 port)

SD/eMMC Host Interface (SDHI)

2 channels

12-bit A/D converter (ADC12)

3 units (4 channels for unit 0 and
unit 1, 6 channels for unit 2)

3 units (4 channels for unit 0 and
unit 1, 15 channels for unit 2)

Temperature sensor unit (TSU)

1 unit

A% interface (DSMIF)

10 units (30 channels)

8 units (23 channels)™2

Trigonometric function unit (TFU) 2 units

Encoder I/F EnDat 2.2 (ENDAT) 16 units 14 units™3
BiSS-C (BISS) 16 units 14 units™3
A-format (AFMT) 16 units 14 units”™3
Hiperface DSL (HDSL) 16 units 14 units™ "3
ENCOUT 1 unit 1 unit

CRC calculator (CRC) 2 channels

Clock monitor circuit (CLMA) 7 units

Data operation circuit (DOC) 1 unit

Security™ Optional

R0O1DS0426EJ0110 Rev.1.10 RENESAS Page 12 of 133
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Table 1.17 Function comparison (2 of 2)

Module/Function RZ/T2H (729-pin FCBGA) RZ/N2H (576-pin FCBGA)
One-time programmable memory (OTP) Available

Serial host interface 1 unit

Mailbox and semaphore (MBXSEM) Available

Event link controller (ELC) Available

LPDDR4 SDRAM Subsystem (DDRSS) 32 bits

LCD Controller (LCDC) 1 unit

Note 1. A part of external signals are not available.

Note 2. Unit 6, 9 and ch 2 of unit 8 are not available due to lack of mandatory external signals.
Note 3. Unit 8 and 15 are not available due to lack of mandatory external signals.

Note 4. For details, contact our sales representative.
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1.3 Product Lineup

Table 1.18 shows a product lineup.

Table 1.18 Product lineup

Product Part Number Package Cortex-A55 Cortex-R52 Security™

RZ/T2H RYA09G077M48GBG 729-pin FCBGA Quad cores Two CPUs Available
R9A09G077M28GBG 729-pin FCBGA Dual cores Two CPUs Available
R9A09G077M08GBG 729-pin FCBGA Single core Two CPUs Available
R9A09G077M44GBG 729-pin FCBGA Quad cores Two CPUs Not available
R9A09G077M24GBG 729-pin FCBGA Dual cores Two CPUs Not available
R9A09G077M04GBG 729-pin FCBGA Single core Two CPUs Not available

RZ/N2H R9A09G087M48GBG 576-pin FCBGA Quad cores Two CPUs Available
RYA09G087M28GBG 576-pin FCBGA Dual cores Two CPUs Available
R9A09G087M08GBG 576-pin FCBGA Single core Two CPUs Available
R9A09G087M44GBG 576-pin FCBGA Quad cores Two CPUs Not available
R9A09G087M24GBG 576-pin FCBGA Dual cores Two CPUs Not available
R9A09G087M04GBG 576-pin FCBGA Single core Two CPUs Not available

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

R01DS0426EJ0110 Rev.1.10

Oct 25, 2024

RENESAS

Page 14 of 133



RZ/T2H and RZ/N2H Datasheet 1. Overview

1.4 Block Diagram

Figure 1.1 shows a block diagram.
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2
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GMAC : Ethernet MAC GPT : General PWM timer

ETHSW : Ethernet switch CMT : Compare match timer

ESC : EtherCAT slave controller CMTW : Compare match timer W

DMAC : DMA controller POE3 : Port output enable 3

BSC : Bus state controller POEG : Port output enable for GPT

xSPI : Expanded serial peripheral interface RTC : Real time clock

WDT : Watchdog timer Ic : I2C bus interface

SCI : Serial communication interface CANFD : CANFD module

SCIE : Serial communication interface for DSMIF : AY interface

encoder TFU : Arithmetic unit for trigonometric functions

SPI : Serial peripheral interface CRC : CRC (cyclic redundancy check) calculator

usB : USB 2.0 HS host/function module CLMA : Clock monitor circuit

GIC : Generic interrupt controller DOC : Data operation circuit

ELC : Event link controller TSU : Temperature sensor unit

MTU3 : Multi-function timer pulse unit 3 RSIP : Renesas Security IP

SHOSTIF : Serial host interface OoTP : One-time programmable memory

MBXSEM : Mailbox and Semaphore LCDC : LCD Controller

SDHI : SD/eMMC host interface DDRSS : LPDDR4 SDRAM memory interface

PCIE : PCI Express Gen 3

Figure 1.1 Block diagram

RO1DS0426EJ0110 Rev.1.10 RENESAS Page 16 of 133
Oct 25, 2024



RZ/T2H and RZ/N2H Datasheet

1. Overview

1.5 Pin Functions

Table 1.19 lists the pin functions.

Table 1.19 Pin functions (1 of 10)
Classification Pin name 110 Description
Power supply VDD33 Input 3.3 V power supply pin for I/O
VDD1833_0 to VDD1833_7 Input Power supply pins for each 1/0 domains. (1.8 V or 3.3
V)
VDD1833_0: ETHO domain
VDD1833_1: ETH1 domain
VDD1833_2: ETH2 domain
VDD1833_3: ETH3 domain
VDD1833_4: xSPI0 domain
VDD1833_5: xSPI1 domain
VDD1833_6: SDHIO domain
VDD1833_7: SDHI1 domain
VDDP_18_33, VDDP_18_0 to Input 1.8 V power supply pins for 1/0O
VDDP18_7
VDDO08 Input 0.8 V power supply pin.
VDD18_PLLO to VDD18_PLL4 Input 1.8 V power supply pins for PLL
VDDO08_PLLO to VDDO08_PLL4 Input 0.8 V power supply pins for PLL
VDD33_X Input 3.3 V power supply pin for Oscillator
VDDP_18 X Input 1.8 V power supply pin for Oscillator
AVDD18A_TSU Input 1.8 V power supply pin for Thermal sensor
DVDDO8A_TSU Input 0.8 V power supply pin for Thermal sensor
OTPVDD18 Input 1.8 V power supply pin for OTP
OTPVDDO08 Input 0.8 V power supply pin for OTP
VSS Input Ground pin. Connect to the system power supply (0 V).
VSS_PLLO to VSS_PLL4 Input Ground pin for PLL. Connect to the system power
supply (0 V).
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 VDD18 (1.8 V).
EXTCLKIN Input Inputs the external clock. When a crystal resonator is
connected, it should be driven low.
XTALSEL Input Main clock source select pin (low: EXTCLKIN, high:
XTAL/EXTAL)
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
RMII0_REFCLK Output Outputs 50 MHz clock for RMII0
RMII1_REFCLK Output Outputs 50 MHz clock for RMII1
RMII2_REFCLK Output Outputs 50 MHz clock for RMI12
RMII3_REFCLK Output Outputs 50 MHz clock for RMII3
R01DS0426EJ0110 Rev.1.10 RENESAS Page 17 of 133
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Table 1.19 Pin functions (2 of 10)
Classification Pin name /10 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.

MDV Input Input the operating voltage select signal for boot
peripheral. The signal level on this pin 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.

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

T™MS 110 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

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
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Table 1.19 Pin functions (3 of 10)
Classification Pin name /10 Description
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 SEI Input Input the system error interrupt signal
IRQO to IRQ15 Input Input the external interrupt request signal
Multi-function timer pulse MTIOCOA, MTIOCOB, MTIOCOC, I/0 TGRAO to TGRDO input capture input, output compare
unit 3 (MTU3) MTIOCOD output, and PWM output pins
MTIOC1A, MTIOC1B I/O 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, I/0 TGRAS3 to TGRD3 input capture input, output compare
MTIOC3D output, and PWM output pins
MTIOC4A, MTIOC4B, MTIOCAC, 110 TGRA4 to TGRD4 input capture input, output compare
MTIOC4D output, and PWM output pins
MTIC5U, MTIC5V, MTIC5W Input TGRUS5, TGRVS5, 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, MTIOCT7C, 110 TGRA7 to TGRD?7 input capture input/output compare
MTIOC7D output/PWM output pins
MTIOC8A, MTIOC8B, MTIOCS8C, I/0 TGRAS8 to TGRD8 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#, POES8#, POE10%#, Input Input the request signal to place the MTUS3 in the high-
POE11# impedance state
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Table 1.19 Pin functions (4 of 10)

Classification

Pin name

/10

Description

General PWM timer (GPT)/
Port output enable for GPT
(POEG)

GTETRGA, GTETRGB, GTETRGC,
GTETRGD

Input

External trigger input and output-disable request input
pins

GTETRGSA, GTETRGSB

Input

External trigger input and output-disable request input
pins (SAFETY)

GTIOC00_0A to GTIOC00_4A,
GTIOC00_0B to GTIOC00_4B,
GTIOCO1_0A to GTIOCO1_4A,
GTIOCO01_0B to GTIOC01_4B,
GTIOC02_0A to GTIOC02_4A,
GTIOC02_0B to GTIOC02_4B,
GTIOC03_0A to GTIOCO03_4A,
GTIOC03_0B to GTIOC03_4B,
GTIOC04_0A to GTIOC04_4A,
GTIOC04_0B to GTIOC04_4B,
GTIOC05_0A to GTIOCO05_4A,
GTIOC05_0B to GTIOC05_4B,
GTIOC06_0A to GTIOCO06_4A,
GTIOC06_0B to GTIOC06_4B,
GTIOCO07_0A to GTIOCO7_4A,
GTIOCO07_0B to GTIOCO7_4B,
GTIOC08_0A to GTIOC08_4A,
GTIOC08_0B to GTIOC08_4B,
GTIOC09_0A to GTIOC09_BA,
GTIOC09_0B to GTIOC09_6B,
GTIOC10_0A to GTIOC10_3A,
GTIOC10_0B to GTIOC10_3B

110

Input capture input/output compare output/PWM output
pins

GTADSMO00_0 to GTADSMO00_1,
GTADSMO01_0 to GTADSMO01_1,
GTADSMO02_0 to GTADSMO02_1,
GTADSMO03_0 to GTADSMO03_1,
GTADSMO04_0 to GTADSM04_1,
GTADSMO05_0 to GTADSMO05_1,
GTADSMO06_0 to GTADSMO06_1,
GTADSMO07_0 to GTADSMO07_1,
GTADSMO08_0 to GTADSMO08_1,
GTADSMO09_0 to GTADSMO09_1

Output

Output pins for monitoring A/D conversion start
requests

Compare match timer W
(CMTW)

CMTWO_TICO, CMTWO_TICH1,
CMTW1_TICO, CMTW1_TIC1

Input

CMTW input capture input pins

CMTWO_TOCO, CMTWO_TOCA1,
CMTW1_TOCO, CMTW1_TOCA1

Output

CMTW output compare output pins

Real time clock (RTC)

RTCAT1HZ

Output

RTC 1 Hz output pin

R01DS0426EJ0110 Rev.1.10
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Table 1.19 Pin functions (5 of 10)

Classification Pin name /10 Description
Serial communication SCKO to SCK5 I/0 Clock 1/0 pins (clock synchronous mode/simple SPI
interface (SCI) mode/smart card mode)

RXDO0 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/0 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)

SSO0# to SS5# Input Chip-select input pins (simple SPI mode) active-low

DEO to DE5 Output Driver enable output pins (asynchronous mode)

Serial communication SCKEOO0 to SCKE11 Output Clock 1/0 pins (clock synchronous mode)
interface for Encoder (SCIE) -

RXDEOO to RXDE11 Input Input the receive data (asynchronous mode/clock
synchronous mode)

TXDEOO to TXDE11 Output Output the transmit data (asynchronous mode/clock
synchronous mode)

DEEOO to DEE11 Output Driver enable output pins (asynchronous mode)

I2C bus interface (IIC) IIC_SCLO to IIC_SCL2 lfe} Clock I/O pins
1IC_SDAO to IIC_SDA2 lfe} Data I/O pins
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Table 1.19 Pin functions (6 of 10)

Classification Pin name /10 Description
Ethernet ETHO_TXCLK to ETH3_TXCLK I/0 TX clock input pins (MIl mode)
TX clock output pins (RGMII mode)
ETHO_TXDO to ETH3_TXDO Output TX data 0 pins (RGMII, RMII, and MII modes)
ETHO_TXD1 to ETH3_TXD1 Output TX data 1 pins (RGMII, RMII, and MIl modes)
ETHO_TXD2 to ETH3_TXD2 Output TX data 2 pins (RGMII and MIl modes)
ETHO_TXD3 to ETH3_TXD3 Output TX data 3 pins (RGMII and MIl modes)
ETHO_TXEN to ETH3_TXEN Output TX data enable pins (RMIl and MIl modes)
TX data enable/TX data error (TX_CTL) pins (RGMII
mode)
ETHO_TXER to ETH3_TXER Output TX data error pins (MIl mode)
ETHO_RXCLK to ETH3_RXCLK Input RX clock pins (RGMII, RMIl, and MIl modes)
ETHO_RXDO to ETH3_RXDO Input RX data 0 pins (RGMII, RMIl, and MIl modes)
ETHO_RXD1 to ETH3_RXD1 Input RX data 1 pins (RGMII, RMIl, and MIl modes)
ETHO_RXD2 to ETH3_RXD2 Input RX data 2 pins (RGMII and MIl modes)
ETHO_RXD3 to ETH3_RXD3 Input RX data 3 pins (RGMII and MIl modes)
ETHO_RXDV to ETH3_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 ETH3_RXER Input RX data error pins (RMIl and MIl modes)
ETHO_CRS to ETH3_CRS Input Carrier sense pins (MIl mode)
ETHO_COL to ETH3_COL Input Collision detection pins (MIl mode)
Ethernet MAC (GMAC) GMACO_PTPTRGO to Input PTP timer trigger external input O
GMAC2_PTPTRGO
GMACO_PTPTRG1 to Input PTP timer trigger external input 1
GMAC2_PTPTRG1
GMACO_MDC to GMAC2_MDC Output Management data clock output pin
GMACO0_MDIO to GMAC2_MDIO I/0 Management data 1/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 I/0 Management data I/O pin
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Table 1.19 Pin functions (7 of 10)
Classification Pin name /10 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_SYNC1 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_I12CCLK 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 I/10 Management data I/O pin
USB 2.0 host/function USB_USVDD33 Input 3.3 V power supply input pin for USB
module USB_USVDD18 Input 1.8 V power supply input pin for USB
USB_USDVDD Input 0.8 V power supply
USB_TXRTUNE Input USB2 transmitter tune pin. Connect this pin to GND via
200 Q (x1%).
USB_QDP I/0 USB bus D+ data I/O pin
USB_QDM 110 USB bus D- data I/O pin
USB_VBUSEN Output Outputs the VBUS power enable signal for USB
USB_OVRCUR Input Inputs the overcurrent signal for USB
USB_VUBUSIN Input USB cable connection/disconnection detection input
pin
USB_EXICEN Output OTG power supply IC control pin
USB_OTG_ID 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
Serial peripheral interface SPI_RSPCKO to SPI_RSPCK3 I/0 Clock 1/O pins
(SP1) SPI_MOSIO to SPI_MOSI3 I/O Master transmit data I/O pins
SPI_MISOO0 to SPI_MISO3 I/0 Slave transmit data 1/O pins
SPI_SSL00 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_SSL03 to SPI_SSL33
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Table 1.19 Pin functions (8 of 10)

Classification Pin name /10 Description
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_CSO0#, XSPI1_CS1#
XSPIO_DS, XSPI1_DS 110 Read data strobe/write data mask input/output pin
XSPIO_IO0 to XSPIO_IO7, I/0 Data0 to Data7 input/output pins
XSPI1_lO0 to XSPI1_I07
XSPI0_RESETO#, XSPI0_RESET1# | Output Master reset status output pins
XSPI0_RSTOO#, XSPI0_RSTO1# Input Slave reset status input pins
XSPIO_INTO#, XSPIO_INT1# Input Interrupt input pins
XSPI0_ECS0#, XSPI0O_ECS1# Input Error correction status input pins
XSPI0_WPO#, XSPIO_WP1# Output Write protect output pins
AY interface (DSMIF) MCLKO00 to MCLK90, 110 Clock I/O pins
MCLKO1 to MCLK91,
MCLKO02 to MCLK92
MDATO00 to MDAT90, Input Data input pins
MDATO01 to MDAT91,
MDATO02 to MDAT92
12-bit A/D converter AVDD_ADCO to AVDD_ADC2 Input 0.8 V power supply pins for ADC
ADC12
( ) AVDDIO_ADCO to AVDDIO_ADC2 Input 1.8 V power supply pins for ADC
AVSS_ADCO to AVSS_ADC2 Input Ground pins for ADC
AVSSIO_ADCO to AVSSIO_ADC2 Input Ground pins for ADC
AVDDREF_ADCO to Input Voltage Reference Analog Supply
AVDDREF_ADC2
ANO0O0O to ANOO3, AN100 to AN103, input Analog input pins for the A/D converter
AN200 to AN214
ADTRGO# to ADTRG2# input External trigger input pins for the start of A/D
conversion
Serial host interface HSPI_CK Input Clock input pin
(SHOSTIF) - - -
HSPI_CS# Input Chip select input pin
HSPI_IOO0 to HSPI_IO7 I/0 Data0 to Data7 input/output pins
HSPI_INT# Output Interrupt output pin
Mailbox and Semaphore MBX_HINT# Output Mailbox (Cortex-A55/Cortex-R52 to Host CPU)
(MBXSEM) interrupt output pin
Encoder I/F common ENCIFCKO0O0 to ENCIFCK15 Output Encoder I/F clock output pins
ENCIFOEOO to ENCIFOE15 Output Encoder I/F data output enable pins
ENCIFDOO0O0 to ENCIFDO15 Output Encoder I/F data output pins
ENCIFDIOO0 to ENCIFDI15 Input Encoder I/F data input pins
EnDat 2.2 (ENDAT) DUEIOO to DUEI15 Output EnDat 2.2 Data transfer
TST_OUTO00 to TSTOUT15 Output EnDat 2.2 Data input after internal synchronization
SI00# to SI15# Output EnDat 2.2 Start pulse
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RZ/T2H and RZ/N2H Datasheet 1. Overview

Table 1.19 Pin functions (9 of 10)

Classification Pin name /10 Description
Hiperface DSL (HDSL) HDSLOO0_LINK to HDSL15_LINK Output HDSL LINK
HDSL00_SMPL to HDSL15_SMPL Output HDSL Test signal line sampler
HDSL00_CLK1 to HDSL15_CLK1 Input HDSL SPI clock safe 1
HDSLOO_SEL1 to HDSL15_SEL1 Input HDSL SPI selection safe 1
HDSL00_MISO1 to HDSL15_MISO1 | Output HDSL SPI data output safe 1
HDSL00_MOSI1 to HDSL15_MOSI1 | Input HDSL SPI data input safe 1
HDSL00_CLK2 to HDSL15_CLK2 Input HDSL SPI clock safe 2
HDSLO00_SEL2 to HDSL15_SEL2 Input HDSL SPI selection safe 2
HDSLO00_MISO2 to HDSL15_MISO2 | Output HDSL SPI data output safe 2
HDSL00_MOSI2 to HDSL15_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
LCD Controller (LCDC) DISP_CLK Output Display Parallel Interface pixel clock
DISP_HSYNC Output Display Parallel Interface Horizontal sync pulse
DISP_VSYNC Output Display Parallel Interface Vertical sync pulse
DISP_DE Output Display Parallel Interface data enable
DISP_DATARO to DISP_DATAR7 Output Display Parallel Interface pixel data output Red
DISP_DATAGO to DISP_DATAG7 Output Display Parallel Interface pixel data output Green
DISP_DATABO to DISP_DATAB7 Output Display Parallel Interface pixel data output Blue
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_DATAQ to SDO_DATA?, 110 SD/MMC Data
SD1_DATAQ to SD1_DATA3
SDO0_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 Gen3 (PCIE) PCIE_VDD18A_CMN, Input 1.8 V power supply pins for PCIE
PCIE_VDD18A_LO,
PCIE_VDD18A_L1
PCIE_VDDO8A_LO, Input 0.8 V power supply pins for PCIE
PCIE_VDDOS8A_L1
PCIE_REFCLK_PO, Input Reference clock input
PCIE_REFCLK_NO,
PCIE_REFCLK_P1,
PCIE_REFCLK_N1
PCIE_RXDP_LO, PCIE_RXDN_LO, Input Serial data input
PCIE_RXDP_L1, PCIE_RXDN_L1
PCIE_TXDP_LO, PCIE_TXDN_LO, Output Serial data output
PCIE_TXDP_L1, PCIE_TXDN_L1
PCIE_RSTOUTOB, Output PCIE Reset output for Root Complex
PCIE_RSTOUT1B
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RZ/T2H and RZ/N2H Datasheet 1. Overview

Table 1.19 Pin functions (10 of 10)

Classification Pin name 110 Description

LPDDR4 SDRAM DDR_VAA Input 1.8 V power supply pin for DDRPHY

Subsystem (DDRSS) DDR_VDDQ Input 1.1V power supply pin for DDRPHY
DDR_ZN Output DDRSS calibration external reference resistor
DDR_DTEST I/0 DDRSS Digital test point for debug
DDR_ATEST I/10 DDRSS Analog test point for debug
DDR_RESET_N Output DDRSS DRAM reset
DDR_CKA_T, DDR_CKA_C, 110 DDRSS DRAM Ch A/B Clock
DDR_CKB_T, DDR_CKB_C
DDR_CKEA[1:0], DDR_CKEBI[1:0] 110 DDRSS DRAM Ch A/B Clock Enable
DDR_CSA[1:0], DDR_CSB[1:0] lfe} DDRSS DRAM Ch A/B Chip Select
DDR_CAA[5:0], DDR_CAB[5:0] lfe} DDRSS DRAM Ch A/B Command/Address
DDR_DQA[15:0], DDR_DQBJ15:0] 110 DDRSS DRAM Ch A/B Data
DDR_DMIA[1:0], DDR_DMIB[1:0] 110 DDRSS DRAM Ch A/B Data Mask Inversion
DDR_DQSA_T[1:0], lfe} DDRSS DRAM Ch A/B Data Strobe (positive)
DDR_DQSB_T[1:0]
DDR_DQSA_C[1:0], 110 DDRSS DRAM Ch A/B Data Strobe (negative)
DDR_DQSB_CJ[1:0]

1/O ports P00_0to P35 6 I/0 General-purpose input/output pins
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1.6

RZ/T2H FCBGA 729 Pin Assignments

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 2 25 2 27
Al vss | P114 | P16 | P17 | P01 | P1o6 | P10 | P136 | P1as | P1a7 | P62 | Piea | Pi70| P75 | P14 Pias P20t | P00 | P213|P231|P23a|pPa3a|rPaae|P252|pP263| P25t vss |a
B| P03 | P02 | P15 | P15 | P10.a [ P12.a [ P135 | P13a [ Pras | vss | Pret | Pres| P71 | vss | pie2|Piss | Paos| vss | P22 | Paas | Pase | vss [Peet [ P62 | Peso | pess | pess |
c| Pt | Poss | iz | Pro7 | Prio| vss |Prso|Praz|prat|piaz|pias|pies | Pi7s| Pro2 | Pios | Pier [P0 | P06 | P14 | Posa | Poss | pooe | Poa7 | Poas | Pasa | Pass | Par7 |
p| P13 | Pos4 | Poss | P10.0 | Po9_7 [ P126 | P120 | vss | P1a3 | P56 [ P60 | vss | P83 | P1oo | Piso | vss | P17 | P07 | Pate | vss | P221 | P24t | Pase | vss | Pzso | P66 | P85 D
£ [PORDOIPORDA) yss [PPROQ| vss | pra7 | P123 | P122 [ P157 [ P15t [ p1ss [ P72 | Pret | Prot | 177 | Pros | P202 | P20 | Po2o [ Poza | Po2s [ Pa22 | Pasa | Pas7 | Pasa | p2st | Pse [
F| vss Dnigm DD:ﬁDQ DD;fo D;’/fgq P133 [ P131| P13z | Pisa | vss | P1s2| P67 | P176| vss | P1sa | P1o7 | P20a | vss | P2ao | P23 | Paa2| vss | p2ss | peso | Pozs | vss | Pz |F
[PPRPAf ygs [POR-DAPORDMIDOR DQIDDRVD| b1 5 | prp 1 [ P15 [ vss [ P53 [ Pies [ P17a | vss | pies | P21s | 211 | vss | P2s7 | Paso| P27 | Paaa | Paro | Port | Pas2 | P72 | Pors |6
ATS A0 | Al [saTi| Dpa
DDR_DQ|DDR_DQ| DDR_VD DDP_1 DDP_18VDDP_1 DDP_1g DDP_18) DDP_18) DDP_18vDD1833]
H|°O%s e | vss [ vss [ vss [PO0VPI vss [ vss ['PPR1 vss VOPPIQVODES yss VOPPIY yss VOORG yss VOPT-1 ves |VOOR P19 267 | P2s7 | vss | P2o0 | p2ra | P2os |
DDR_DO| por_om{ppR_bafpprR_ba|por_vo DD1833}VDD18A VoD 1833 DD1833] DDP_t VDD 183
3 [PPRY vss PO PR P b | vopss | vss |YPPERVERIA vopsa | vss [YPP783 vss | vopas | vss |VPP(R vss [MPPRTY vss [VPPI®Y paos | pooe | pao7 [ pzot | Patt [ Pa0s |y
DDR_DQ[DDR_DQ|DDR_DQ|DDR_DQ|DDR_DQ DD1833( DVDDO8 VDD 1833 DD1833] DDP_1
k|*°% o ~ o Pono | Vvss [ vopss [ vss [VPORSSSEVOR0S  vonas [ vss VPRI vss fvopss [ vss [P voss | vopss |"PP-" paos | vss | Paa2 | Paos | Paot | vss | Paoo |k
DDR_CA| DDR_CK| DD18_PVDD08_P| DD18_P|VSS_PLLVDDO08_A| \VDD1833|VDD183:
Lf vss [PPR: vss | vss | vss PR vss |"PD5-APRGT ves R S | vss | vss | vss | vss [ vss | vss |"OPF P paoa | Paos | pato | pao7 | Pao2 | Pazs |1
DDR_Ck[DDR_CA[DDR_CA[DDR_Cs|DDR_CS|DDR_CK vss_pLL| DD03_P|
A e PP ROS|PR K| vss [YS5;7Y vooos | vss | vopos | vss |vooos| vss [vooos | vss [vooos [ vss [PB- vss | ves | Paz2 | pazi | vss |pszo [Pz [ pe2s |
N|[PPRCK| vss [PPRCAl ygs [PPRCAl ygg [PORVDIDDRVA| ysg | vppos | vss | vopos | vss | vooos [ vss |vooos [ vss [vooos [VSSSPEVPDIER e | psp 4 | ps2s | pa27 | Pa1a | Pa1s | Pat2 |n
AT A2 A5 DQ A 0 Lo
DDR_CK|DDR_CA|DDR_CA[DDR_VD| DDR_RE[DDR_AT DDP_1
Pl ovss PR PR PR P ha | ves || et | vopos | vss | vopos | vss | vopos | vss |vopos | vss |vopos [ vss | vss [ vss [P°5'Y vss | past [ paso fpats | Pats | Paiafp
R[PFPUTK| vss | vs |PPha’®| vss [P T|oor.n| vss [ vopos | vss [ vooos | vss [vopos | vss [vooos | vss | vooos "% vooss | vss [ paat | esss | pazz | eaae | pas7 | paes |r
7 |PPR_CK|PDR_CAIDDR VDIDDR_CAIDDR CAIDDR CS| g5 | vss | vopos | vss | vooos | vss |vooos | vss [vooos [ vss [vooos [ vss |vopss vss [VPPI833VEDPI8 ooy 5 | vss | pass | pas 1 [xTaLseL| T
BC B1 [} B2 B5 BO 3 3
U[PPRICA| vss [PPRICAIPPRDA| yss [PPRCS| yss | vss | vss [vopos | vss [ vopos [VSSPHVSSPLY vss | vopos | vss | vss | vss [ vss [YPP1%%%| pase | pass | pesa | pass | vss [EXTOHK|y
DDR_DQ|DDR_DQ| poR_Da|DDR DO DD1833 DDP_18VDDP_18vDD18_AVDD18_F| oTPVDD| PCiE_VD)|
v|?°5; 50| ves [PORPPeao | ves | vss | vss [P vopss |0 ’ e Pnte ] vooos [ vss TPl vss [FEEVD| vss | vss | Pasa [ Paso | pass | Paso| vss | xmau |v
DDR_DQ|DDR_DQPDR_DM{DDR_DQ| 'DD1833] 'DDP_18VDDP_18vDD08_P|VDD08_P| [OTPVDD| PCIE_VD|
w| vss [PPR he o Penan| vss | vss | vss [P vopss [VOPPIEVEDT O] vss | vss [CTERPP| vss [Doaito| ves | vss | vss [Pas7 | Pasa | pas2| vss |extal w
bDR_DQ|DDR_vD|DDR DO voD1833vDD 1833} usB_us|uss_us |pcie_vo|pciE_volpcie_vD
v P25 " e P78 | vss | vss [ vss | vss | vss [ vss [ vss | vss |vopss|vopss|'PO) P vss [(hbis | Vbt |pota La|oiea L|oreato| VS | ves | vss | vss | vss | vss |v
DDR_DO) boR_DQ| boR_DQ| uss_us|uss_us|uss_us|pcie_volpcie_volpcie_vo|avss_a [avop_aavssio_favssio_|
A" g VSS |Tgis | VSS |'sgtq | VSS | P065 [ POS1 [ PO52 | POSO [ VSS | P04 2 PO22 | VSS | VSS |"hy5n”|ypoig [ voDa3 |DosA L1[D18A L1|D18ALO| DCO | DCO | Abco | ADco | AN0OZ | ANOO JAA
o= DalooR pabor owfooR bafoDR baloceavol pos 5 | pos s | por.7 | poss | Poss | poa7 | pozs | pors | poos [USBUS| vss | vss | ves | ves [orsac|PVSSA VoD A vDDIO JAVEDRE| Lo | aoos
AB| " B1a B9 B1 B10 | SB_C1 — - g & = - -~ - -5 | bvbD | et oci | Abco |F_abco AB
DDR_DQ| poR_pa|poR DA USB_TX peie_Relpeie_Re[7C Y2l avop_a favopio_favopio_{avoore
acl "5 " ves I"ai | e | Vs | oot | Pors | Pora | oaz | poat | poar | Poos | P17 | pozo | Pooz | vss SRR | vss [EGiIE i ol 0eAC N ocs Mgeo anet [P apcr| ANoe [ AN100 (G
uss_vu|uss_or| PCiE_RE|PCIE_RE] Avss_a [avssio_[avssio_|avssio |
ao| mox | poss | Poss | Res# | Pos2 | Poss | Poso | vss | Pozs | Poss | Pozs | vss | pois | por2 | poot |SGRal| VT ves IECRREIECRAH ves | NS A RO O Mo | ANt02 [ Anto1 [ap
Ag| P09 o [ Pos 2 | Pos_s | Posa | Poso | Pos_2 | Pos7 | P03 [ Po2.7 [ Poso [ Poso | Poaa | Po1s | Poo7 | Pooo | vss | vss | vss | vss [ vss [ vss | vss | vss | vss [Mouo-| anzoz | anzot [ae
USB_QD| PCIE_RX|PCIE_RX] [PCIE_TX|PCIE_TX| |AVDDRE |
AF| P09_3 | Poa_7 | TRST# | PO7_1 | Pos5 | vsS | Po67 | Po70 | Poas | vss | Poat [ Poza [ oo [ vss | pooa | vss VG vss [FEREXFEREX vss [FEETXIPEREIX] vss |RRDRC] Anzos | Anzoo [ar
Uss_ap PeiE_Rx|PCIE_RX] peie_Tx|PeiE_TX
Ac| vss | Pos_t | Pos_1 | Poss | Po7_2 | Po75 [ Pos4 | Pos6 | Pos6 [ Poss | Pos4 | P01t | Po1a | Poo6 | Poos [ vss |USROPL ves PEEEXIPEIERN ves [PEETXIFEEDY vss | anzos [ ancos | vss |as
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 7 18 19 20 21 2 23 2 2 3 27
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (1 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIC, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
A1 — VSS — — — — — — — — —
A2 VDD33 IRQ7 P11_4 | — — DE1 MCLK31 | — — — HDSL09_SMPL
A3 VDD33 — P11.6 | — GTIOC05_0A | — — — — — TST_OUTO00 /
HDSLO09_SEL1
Ad VDD33 — P11_7 | — GTIOC05_0B | — — — — — SI00# /
HDSL09_MISO1
A5 VDD33 IRQ7 P10_1 | WAIT# | MTIOC7D / SCKO MDAT72 | DISP_DATAR1 | — — SlH14#/
GTIOC04_2B / HDSLO08_LINK
GTIOC10_2B
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Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (2 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
A6 VDD33 IRQO P10_6 | A3 MTIOCOB / DEO MCLK21 | DISP_DATARG | — — HDSL08_MOSI1
GTIOC05_0A / POUTA
A7 VDD1833_6 | IRQ5 P14_0 | AO GTIOC06_4B ETHSW_PTPOUT2/ | MCLK42 | — — — HDSL11_SMPL
ESC_SYNCO /DE3
A8 VDD1833_6 | — P13_6 | D30 GTIOC06_3B/ | SS3#/CTS3#/ MCLK41 | — — — ENCIFDO13/
GTIOC04_3A RTS3#/ SPI_SSL23 TXDEOQ9 /
HDSL10_MOSI2
A9 VDD33 — P14_4 | DACK POE4# / ESC_IRQ/ SS4#/ — DISP_DATAG4 | — MBX_HINT# | ENCIFDOOO /
GTIOC06_1B/ | CTS4#/IRTSA4# / TXDEOQO /
GTIOC09_1B/ | SD1_WP HDSL11_MOSI1
GTIOC06_3A/
CMTWO_TICO
A10 VDD33 IRQ9 P14_7 | — POE11#/ ESC_I2CDATA / MCLK32 | — — — SI02# /
GTIOC09_3A/ | IC_SDAO/ HDSL11_MISO2
CMTWO_TOC | SDO_IOVS
1
A1 VDD33 — P16_2 | — — SCK5 MDAT51 | — — — SI03#/
HDSL12_MOSI2
A12 VDD33 IRQ11 P16_4 | — GTETRGSB ESC_LINKACT1/ — — — — TST_OUT04 /
TXD5/SDA5/MOSI5 HDSL13_SMPL
A13 VDD1833_7 | IRQ12 P17_0 | — GTIOC03_1B SD1_DATA1 — — — — SI05# /
HDSL13_MOSI1
A14 VDD33 — P17_5 | A7/ GTADSMO00_1 | SCKO/CANTXO0 / — — — — TST_OUTO07 /
DACK / GTETRGC/ SD1_WP HDSL14_LINK
CMTW1_TOC
0
A15 VDD33 — P19 4 | — GTIOCO07_2A | — — — — — TST_OUT10/
HDSL15_MOSI1
A16 VDD33 — P19.5 | — GTIOC07_2B — — — — — SI10#/
HDSL15_CLK2
A17 VDD1833_0 | MDV P20_1 | — — ETHO_TXDO — — — — —
A18 VDD1833_0 | — P20 0 | — — ETHO_TXCLK — — — — HDSL15_MOSI2
A19 VDD1833_0 | — P21.3 | — — ETHO_RXDV — — — — DUEM3/
HDSL00_CLK2
A20 VDD33 — P23_1 | — GTIOC06_1A ESC_IRQ — — — — DUEIOO /
HDSL02_LINK
A21 VDD33 — P23 3 | — GTIOC06_2A ESC_I2CCLK/ — — — — SI00# /
IIC_SCLO HDSL02_CLK1
A22 VDD33 — P23 2 | — GTIOC06_1B ESC_RESETOUT# — — — — TST_OUTO00/
HDSL02_SMPL
A23 VDD1833_1 | MDO P24 6 | — — ETH1_TXDO — — — — —
A24 VDD1833_1 | MDW1 P25 2 | — — ETH1_TXEN — — — — —
A25 VDD1833_1 | — P26_3 | — — ETHSW_PHYLINK1/ | — — — — HDSL04_SMPL
ESC_PHYLINK1
A26 VvDD1833_1 | MDWO P25 1 | — — ETH1_TXD3/ — — — — —
CANTXDPO
A27 — VSS — — — — — — — — —
B1 VDD33 IRQ2 P10_3 | RD# MTCLKD / TXDO0/SDA0/MOSIO MDAT10/ | DISP_DATAR3 | — — ENCIFOEO04 /
MTIOC2B / MDAT00 DEEO4 /
GTIOC04_3B/ HDSL08_CLK1
GTIOC10_3B
B2 VDD33 IRQ1 P10_2 | CSO# MTCLKC / RXDO/SCLO/MISO0 | MCLK10/ | DISP_DATAR2 | — — ENCIFCKO04 /
MTIOC2A / MCLKO00 SCKE04 /
GTIOC04_3A/ HDSL08_SMPL
GTIOC10_3A
B3 VDD33 — P10_5 | A2 MTIOC1B / CTSO# MDAT11/ | DISP_DATARS5 | — — ENCIFDIO4 /
MTIOCOA / MDATO1 RXDEO4 /
GTIOC04_4B HDSL08_MISO1
B4 VDD33 — P11.5 | — — — MDAT31 | — — — DUEIOO0 /
HDSL09_CLK1
B5 VDD33 IRQ3 P10_4 | A1 MTIOC1A/ SSO#/CTSO#/RTS0# | MCLK11/ | DISP_DATAR4 | — — ENCIFDO04 /
GTIOC04_4A MCLKO1 TXDEO4 /
HDSL08_SEL1
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (3 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
B6 VDD1833_6 | IRQ1 P12_4 | D20 GTIOC05_3A/ | RXD2/SCL2/MISO2/ | MCLK0O2 | — — — ENCIFCKO05 /
CMTW1_TICO | SDO_DATA2 SCKEO05 /
HDSL09_MOSI2
B7 VDD1833_6 | IRQ4 P13_5 | D29 GTIOCO06_3A TXD3/SDA3/MOSI3 / | MDAT40 | — — — ENCIFOE13/
SPI_SSL32 DEE09 /
HDSL10_MISO2
B8 VDD1833_6 | — P13_4 | D28 GTIOC03_3B RXD3/SCL3/MISO3/ | MCLK40 | — — — ENCIFCK13/
SPI_SSL31 SCKEOQ9 /
HDSL10_SEL2
B9 VDD33 IRQ8 P14.6 | — POE10# / ESC_I2CCLK/ — DISP_DATAG6 | — — TST_OUT02 /
GTIOC06_2B/ | DE4/IIC_SCLO/ HDSL11_SEL2
GTIOC09_2B/ | SDO_PWEN
CMTWO_TICA1
B10 — VSS — — — — —_ —_ — — —
B11 VDD33 — P16_1 | — — DES MCLK51 | — — — TST_OUTO03/
HDSL12_MISO2
B12 VDD33 IRQ10 P16_3 | — GTETRGSA ESC_LINKACTO / — — — — DUEIO4 /
RXD5/SCL5/MISO5 HDSL13_LINK
B13 VDD1833_7 | IRQ13 P17_1 | — GTIOC03_2A SD1_DATA2 — — — — DUEI06 /
HDSL13_CLK2
B14 — VSS — — — — — — — — —
B15 VDD33 SEI P18_2 | A10 GTADSMO03_0 | ETH1_CRS/ MCLK10 | DISP_DATAB3 | — — HDSL14_MOSI1
/ GTIOC07_3B | GMAC1_MDC /
SCK1/CANRXO /
SD1_PWEN
B16 VDD33 IRQ3 P18_6 | A14 GTIOCO07_4A/ | CTS1#/CANRXDP1 | MCLK12 | DISP_DATAB7 | — — ENCIFDO13/
GTADSMO05_0 ENCIFDO14 /
TXDEO09/
TXDE10/
HDSL14_MOSI2
B17 VDD1833_0 | — P20_5 | — — ETHO_TXEN — — — — DUEI11/
HDSL00_LINK
B18 — VSS — — — — — — — — —
B19 VDD1833_0 | — P21_2 | — — ETHO_RXD3/ — — — — SI2#/
CANTXDPO HDSL00_MOSI1
B20 VDD33 IRQ14 P24 3 | — — ESC_I2CCLK/ MCLK70 [ — — — HDSLO3_LINK
1IC_SCL1/ CANRXO
B21 VDD33 — P23_6 | — — ETHSW_LPIO MDAT60 | — — — SI01#/
HDSL02_MOSI1
B22 — VSS — — — — — — — — —
B23 VDD1833_1 | — P26_1 | — — GMAC1_MDC/ — — — — HDSL03_MOSI2
ETHSW_MDC /
ESC_MDC /
CANRXDP1
B24 VDD1833_1 | — P26_2 | — — GMAC1_MDIO / — — — — HDSL04_LINK
ETHSW_MDIO /
ESC_MDIO /
CANTXDP1
B25 VDD1833_1 | MD2 P25 0 | — — ETH1_TXD2/ — — — — —
CANRXDPO
B26 VDD1833_1 [ — P25 3 | — — ETH1_RXCLK — — — — DUEIO3 /
HDSLO03_SEL1
B27 VDD33 — P28_3 | — GTIOCO08_2A SPI_SSL11 — — — — TST_OUTO06 /
HDSL05_CLK2
C1 VDD33 IRQ4 P11_1 | — —_ ESC_LEDRUN/ MDAT22 | — —_ — DUEI15/
TXD1/SDA1/MOSI1 HDSL08_MISO2
Cc2 VDD33 — P09_5 | D14 MTIOC6D / — MDAT70 | DISP_HSYNC | — — TST_OUT13/
GTIOC04_0B / HDSL07_CLK2
GTIOC10_0B
C3 VDD33 IRQ5 P11_2 | — — SS1#/CTS1#RTS1# | MCLK30 | — — — TST_OUT15/
HDSL08_MOSI2
C4 VDD33 IRQ9 P10_7 | A4 MTIC5U / SCK1 MDAT21 DISP_DATAR7 | — — HDSL08_CLK2/
GTIOC05_0B / POUTB
GTIOCO00_3A
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (4 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
C5 VDD33 IRQ13 P11_0 | A5 GTIOC00_3B ESC_RESETOUT#/ | MCLK22 | DISP_DATAGO | — — HDSLO08_SEL2/
RXD1/8CL1/ POUTZ
MISO1
c6 — VSS — — — — — — — — —
Cc7 VDD1833_6 | — P13_0 | D24 GTIOC02_3A DE2/SPI_RSPCK3/ | MCLKOO |— — — ENCIFCK12/
SDO_DATA6 ENCIFCKO03 /
SCKEO08 /
SCKEO03/
HDSL10_SEL1
c8 VDD1833_6 | IRQ14 P13_7 | D31 GTIOC06_4A/ | CTS3# MDAT41 | — — — ENCIFDI13/
GTIOC04_3B RXDEO09 /
HDSL11_LINK
Cc9 VDD33 — P14_1 | RD/WR | GTIOC06_0A/ | SCK4/SD0O_CD MDAT42 | DISP_DATAG1 | — — DUEIO2 /
# GTIOC09_0A/ HDSL11_CLK1
GTIOC05_3A/
RTCAT1HZ
c10 VDD33 — P14_2 | BS# GTIOC06_0B/ [ RXD4/SCL4/MISO4/ | — DISP_DATAG2 | — — ENCIFCKO0 /
GTIOC09_0B/ | SDO_WP SCKEO00 /
GTIOC05_3B HDSL11_SEL1
Cc1 VDD33 — P14_5 | TEND POES8# / ESC_RESETOUT#/ | — DISP_DATAGS5 | — — ENCIFDIOO /
GTIOC06_2A/ | CTS4# RXDEOO /
GTIOC09_2A/ HDSL11_CLK2
GTIOC06_3B /
CMTWO0_TOC
0
C12 VDD1833_7 | — P16_6 | — GTIOC03_0B SD1_CMD — — — — DUEIO5 /
HDSL13_SEL1
C13 VDD1833_7 | IRQ15 P17_3 | — GTETRGA — — — — —_ Sl06# /
HDSL13_MISO2
C14 VDD33 — P19 2 | — GTIOCO7_1A | — — — — — SI09# /
HDSL15_SEL1
C15 VDD33 — P19.3 | — GTIOC07_1B — — — — — DUEI10/
HDSL15_MISO1
C16 VDD33 IRQ4 P18_7 | A15 GTIOC07_4B/ | ETHSW_PTPOUT3/ | MDAT12 | — — — ENCIFDI13/
GTADSMO05_1 [ ESC_SYNC1/DE1/ ENCIFDI14 /
CANTXDP1 RXDEO09 /
RXDE10/
HDSL15_LINK
c17 VDD1833_0 | — P20_3 | — — ETHO_TXD2/ - — — — —
CANRXO
c18 VDD1833_0 | — P20_6 | — — ETHO_RXCLK — — — — TST_OUT11/
HDSL00_SMPL
C19 VDD1833_0 | — P21_4 | — — GMACO_MDC / — — — — TST_OUT13/
ETHSW_MDC / HDSLO00_SEL2
ESC_MDC/
CANRX1
C20 VDD33 — P23 4 | — GTIOC06_2B ESC_I2CDATA / — — — — DUEIO1/
1IC_SDAO HDSL02_SEL1
Cc21 VDD33 — P23 5 | — — ESC_LINKACT2 MCLK60 | — — — TST_OUTO1/
HDSL02_MISO1
C22 VDD33 IRQ8 P22_6 | A19 GTETRGSB GMACO_PTPTRG1/ | — — — — DUEI15/
ESC_LATCH1/ HDSLO1_SEL2
DES5 / CANTX1/
SDo_WP
C23 VDD1833_1 | MD1 P24 7 | — — ETH1_TXD1 — — — — —
C24 VDD1833_1 | — P24 5 | — — ETH1_TXCLK - — — — HDSLO03_CLK1
C25 VDD1833_1 | ETH1_REFCL | P26 4 | — — — — — — — —
K/
RMIIM1_REFCL
K
C26 VDD1833_1 | IRQ12 P26_5 | — — CANTX0 — — — —_ ENCIFCKO1/
SCKEO01/
HDSL04_CLK1
c27 VDD33 IRQ4 P27_7 | — GTIOC08_0A ETHSW_TDMAOUT | — — — — DUEIO5 /
0/ SPI_RSPCK1 HDSL05_CLK1
D1 VDD33 IRQ6 P11_3 | — — CTS1# MDAT30 |— — — SI5#/
HDSL09_LINK
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (5 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
D2 VDD33 — P09_4 | D13 MTIOC6B / — MCLK70 [ DISP_CLK — — DUEI13/
GTIOC04_0A/ HDSL07_MOSI1
GTIOC10_0A
D3 VDD33 — P09_6 | D15 MTIOC7A / — MCLK71 | DISP_VSYNC | — — SI13#/
GTIOC04_1A/ HDSLO07_SEL2
GTIOC10_1A
D4 VDD33 IRQ4 P10_0 | WE1# MTIOC7B / — MCLK72 | DISP_DATARO | — — TST_OUT14/
GTIOC04_2A/ HDSL07_MOSI2
GTIOC10_2A
D5 VDD33 — P09_7 | WEO# MTIOC7C / — MDAT71 DISP_DE — — DUEI14/
GTIOC04_1B/ HDSL07_MISO2
GTIOC10_1B
D6 VDD1833_6 | — P12_6 | D22 GTIOCO05_4A | | SS2#/CTS2#/ MCLK10 [ — — — ENCIFDOO05 /
GTIOC01_3B/ | RTS2#/SD0_DATA4 TXDEO5/
CMTW1_TICA1 HDSL10_SMPL
D7 VDD1833_6 | — P12_0 | D16 MTIC5V / CANRX1/SD0_CLK | — — — — DUEIO1/
GTIOC05_1A/ HDSL09_MOSI1
CMTWO_TICO
D8 — VSS — — — — — — — — —
D9 VDD33 IRQ6 P14_3 | DREQ POEO# / ESC_LINKACT2/ — DISP_DATAG3 | — — ENCIFOEQ0 /
GTIOC06_1A/ | TXD4/SDA4/MOSI4 / DEEOO /
GTIOC09_1A SD1_CD HDSL11_MISO1
D10 VDD33 IRQ1 P15_6 | — GTIOC09_6B — MDAT42 | — — — ENCIFDOO07 /
TXDEOQ7/
HDSL12_MOSH1
D11 VDD33 IRQ2 P16_0 | — — CTS5# MDAT50 | — — — TXDEOQ7 /
DUEI03 /
HDSL12_SEL2
D12 — VSS — — — — — — — — —
D13 VDD33 IRQO P18_3 | A11 GTADSMO03_1 | ETH1_COL/ MDAT10 | DISP_DATAB4 | — — HDSL14_CLK2
/ RTCAT1HZ GMAC1_MDIO /
RXD1/SCL1/MISO1/
CANTXO0 /
SD1_IOVS
D14 VDD33 - P19 0 | — GTIOC07_0A | — - — — — DUEI09 /
HDSL15_SMPL
D15 VDD33 IRQ7 P18_0 | A8/ GTADSM02_0 | ESC_LEDRUN/ — DISP_DATAB1 | — — TST_OUTO08/
TEND SSO#/CTSO0#/ HDSL14_SEL1
RTSO# /
CANRXDPO /
SD1_PWEN
D16 — VSS — — — — — — — — —
D17 VDD1833_0 | ETHO_REFCL | P21_7 | — — CANTXDP1 — — — — HDSLO1_LINK
K/
RMIIO_REFCL
K
D18 VDD1833 0 | — P20_7 | — — ETHO_RXDO — — — — SH1#/
HDSL00_CLK1
D19 VDD1833_0 | — P21_6 | — — ETHSW_PHYLINKO / | — — — — HDSL00_MOSI2
ESC_PHYLINKO /
CANRXDP1
D20 — VSS — — — — — — — — —
D21 VDD33 - P22 1 | — GTETRGA ETHO_TXER / TXD5/ | — — — — HDSLO1_CLK1
SDA5/MOSI5 /
CANTX0
D22 VDD33 IRQ12 P24 1 | — — — MCLK62 | — — — SI02# /
HDSL02_MISO2
D23 VDD1833_1 | — P25 6 | — — ETH1_RXD2/ — — — — DUEIO4 /
CANRX1 HDSL03_CLK2
D24 — VSS — — — — — — — — —
D25 VDD1833_1 | — P26 0 | — — ETH1_RXDV — — — — SI04# /
HDSL03_MISO2
D26 VDD33 SEI P26_6 | CS2# — ETH1_TXER/ — — — — ENCIFOEO1 /
ESC_RESETOUT#/ DEEO1/
CANRXO HDSL04_SEL1
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (6 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
D27 VDD33 — P28 5 | — — CANRXO0 / MCLK71 [ — — — ENCIFCKO8 /
SPI_SSL13 ENCIFCKO00 /
SCKEO08 /
SCKEO00 /
HDSL05_MISO2
E1 — — — — - - - - DDR_DQA12 | — —
E2 — — — — - - - - DDR_DQA9 | — —
E3 — VSS — — — — — — — — —
E4 — — — — — — — — DDR_DQA13 | — —
E5 — VSS — — — — — — — — —
E6 VDD1833_6 | IRQ2 P12_7 | D23 GTIOC05_4B/ | CTS2#/SD0_DATA5 | MDAT10 | — — — ENCIFDIO5 /
CMTW1_TOC RXDEO5 /
1 HDSL10_CLK1
E7 VDD1833_6 | — P12_3 | D19 GTIOC05_2B/ | SCK2/CANTXDP1/ | — — — — HDSL09_MISO2
CMTWO_TOC | SDO_DATA1
1
E8 VDD1833_6 | — P12_2 | D18 GTIOC05_2A/ | CANRXDP1/ — — — — SI01#/
CMTWO_TIC1 | SDO_DATAO HDSL09_SEL2
E9 VDD33 — P15_7 | — — SS5#/CTS5#/RTS5# | MCLK50 | — — — ENCIFDIO7 /
RXDEO7 /
HDSL12_CLK2
E10 VDD33 — P15_1 | — GTIOC09_4A — MCLK40 | — — — ENCIFOEO06 /
DEE06 /
HDSL12_LINK
E11 VDD33 IRQO P15_5 | — GTIOC09_6A — MCLK42 | — — — ENCIFOEO7 /
DEEOQ7 /
HDSL12_MISO1
E12 VDD1833_7 | IRQ14 P17_2 | — GTIOC03_2B SD1_DATA3 —_ —_ — — TST_OUTO06 /
HDSL13_SEL2
E13 VvVDD33 IRQ15 P18_1 | A9 GTADSMO02_1 | ESC_LEDERR/ — DISP_DATAB2 | — — SI08# /
/ GTIOC07_3A | CTSO#/ HDSL14_MISO1
CANTXDPO /
SD1_IlOVS
E14 VDD33 — P19_1 | — GTIOC07_0B — — — — — TST_OUT09 /
HDSL15_CLK1
E15 VDD33 — P17_7 | WE3#/A | GTADSM01_1 | ETHSW_PTPOUT1/ | — DISP_DATABO | — — DUEIO8 /
H# / ESC_SYNC1/ HDSL14_CLK1
CMTW1_TOC | TXD0/SDAO/MOSIO /
1 SD1_I0OVS
E16 VDD33 — P19 .6 | — — — MCLK52 | — — — HDSL15_SEL2
E17 VDD1833_0 | — P20 2 | — — ETHO_TXD1 — — — — —
E18 VDD1833_0 | — P21_0 | — — ETHO_RXD1 — — — — DUEI12/
HDSL00_SEL1
E19 VDD1833_0 | IRQ11 P22.0 | — —_ —_ —_ —_ — —_ HDSLO01_SMPL
E20 VDD33 IRQ6 P22_4 | A21 GTETRGD ETHO_COL / SS5#/ — — — — TST_OUT14/
CTS5#/RTS5# / HDSLO1_MOSI1
CANTXDPO
E21 VDD33 IRQ7 P22_5 | A20 GTETRGSA GMACO_PTPTRGO/ | — — — — SI4#/
ESC_LATCHO / HDSLO01_CLK2
CTS5#/ CANRX1/
SDO_CD
E22 VDD33 — P22_2 | A23 GTETRGB ETHO_RXER/ — — — — HDSLO1_SEL1
RXD5/SCL5/MISO5 /
CANRXO
E23 VvVDD1833_1 | — P25 4 | — — ETH1_RXDO — — — — TST_OUTO03/
HDSL03_MISO1
E24 VDD1833_1 | — P25 7 | — — ETH1_RXD3/ — — — — TST_OUTO04 /
CANTX1 HDSLO03_SEL2
E25 VDD33 — P28_4 | — GTIOCO08_2B SPI_SSL12 — — — — SI106# /
HDSL05_SEL2
E26 VDD33 IRQ6 P28_1 | — GTIOCO08_1A ETHSW_TDMAOUT | — — — — SI05# /
2/ SPI_MISO1 HDSL05_MISO1
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (7 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
E27 VDD33 — P28 6 | — — CANTX0 MDAT71 | — — — ENCIFOEO08 /
ENCIFOEO00 /
DEEO08 /
DEEO0O /
HDSL05_MOSI2
F1 — VSS — — — — — — — — —
F2 —_ —_ — e — — — — DDR_DQAS8 s —
F3 — — — — — — — — DDR_DQA11 — —
F4 — — — — — — — — DDR_DQA14 | — —
F5 — — — — — — — — DDR_DQSA C | — —
1
F6 VDD1833_6 | — P13_3 | D27 GTIOC03_3A SCK3/SPI_SSL30 MDATO1 | — — — ENCIFDI12/
ENCIFDIO3 /
RXDEO08 /
RXDEO3 /
HDSL10_CLK2
F7 VDD1833_6 | — P13_1 | D25 GTIOC02_3B SPI_MOSI3/ MDAT00 | — — — ENCIFOE12/
SDO_DATA7 ENCIFOEOQ3 /
DEEO08 /
DEEO03 /
HDSL10_MISO1
F8 VDD1833_6 | IRQ3 P13_2 | D26 — SPI_MISO3 / MCLKO1 | — — — ENCIFDO12/
SDO_RST# ENCIFDOO03 /
TXDEO08 /
TXDEO3/
HDSL10_MOSI1
F9 VDD33 — P15_4 | — GTIOC09_5B — MDAT41 | — — — ENCIFCKO7 /
SCKEOQ7 /
HDSL12_SEL1
F10 — VSS — — — — — — — — —
F11 VDD33 — P15_2 | — GTIOC09_4B — MDAT40 | — — — ENCIFDOO06 /
TXDEO6 /
HDSL12_SMPL
F12 VDD1833_7 | — P16_7 | — GTIOCO03_1A SD1_DATAO — — — — TST_OUTO05/
HDSL13_MISO1
F13 VvVDD33 — P17_6 | WE2# GTADSMO01_0 [ ETHSW_PTPOUTO/ | — DISP_DATAG7 | — — SI07#/
/ GTETRGD / ESC_SYNCO/ HDSL14_SMPL
CMTW1_TIC1 | RXDO/SCLO/MISOO /
SD1_PWEN
F14 — VSS — — — — — — — — —
F15 VDD33 IRQ1 P18_4 | A12 GTIOC07_3A/ | ESC_LEDSTER/ MCLK11 DISP_DATAB5 | — — ENCIFCK13/
GTADSMO04_0 | TXD1/SDA1/MOSI1 / ENCIFCK14 /
CANRX1 SCKEO09 /
SCKE10/
HDSL14_SEL2
F16 VDD33 — P19.7 | — — — MDAT52 | — — — HDSL15_MISO2
F17 VDD1833_0 | — P20_4 | — — ETHO_TXD3/ — — — — —
CANTX0
F18 — VSS — — — — — — — — —
F19 VDD33 IRQ11 P24 0 | — —_ ETHSW_LPI2 MDAT61 | — — — TST_OUT02/
HDSL02_SEL2
F20 VDD33 IRQ5 P22_3 | A22 GTETRGC ETHO_CRS/SCK5/ | — — — — DUEI14/
CANRXDPO HDSLO1_MISO1
F21 VDD33 IRQ13 P24 2 | — — — MDAT62 | — — — HDSL02_MOSI2
F22 — VSS — — — — — — — — —
F23 VDD1833_1 | — P25 5 | — — ETH1_RXD1 — — — — SI103# /
HDSL03_MOSI1
F24 VDD33 IRQ5 P28 0 | — GTIOC08_0B ETHSW_TDMAOUT | — — — — TST_OUTO05/
1/ SPI_MOSI1 HDSLO05_SEL1
F25 VDD33 — P27 5 | — MTIOC1A/ TXDO/SDAO/MOSIO/ | — — — HSPI_IO3 ENCIFDO14 /
GTIOC08_4A/ | SPI_SSL00 TXDE10/
GTIOC02_2A HDSLO05_LINK
F26 — VSS — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (8 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
F27 VDD33 — P27_3 | — MTIOC2A / GMAC1_PTPTRG1/ | — — — HSPI_IO1 ENCIFCK14 /
GTIOC08_3A/ | SCKO/ CANRXDP1 / SCKE10/
GTIOC02_1A SPI_MOSI0 HDSL04_MISO2
G1 — — — — — — — — DDR_DQA15 —_ —_
G2 — VSS — — — — — — — — —
G3 — — — — — — — — DDR_DQA10 | — —
G4 — — — — — — — — DDR_DMIA1 — —
G5 — — — — - - - - DDR_DQSA T | — —
1
G6 — DDR_VDDQ |— — — - — - - — —
G7 VDD1833_6 | — P12_5 | D21 GTIOC05_3B/ | TXD2/SDA2/MOSI2/ | MDAT02 | — — — ENCIFOEOQ5 /
GTIOCO01_3A/ | SDO_DATA3 DEEO05 /
CMTW1_TOC HDSL10_LINK
0
G8 VDD1833_6 | — P12_1 | D17 MTIC5W / CANTX1/SD0_CMD | — — — — TST_OUTO1/
GTIOC05_1B/ HDSL09_CLK2
CMTWO0_TOC
0
G9 VDD33 — P15_0 | — GTIOC09_3B — MDAT32 | — — — ENCIFCKO6 /
SCKEO06 /
HDSL11_MOSI2
G10 — VSS — — — — — — — — —
G11 VDD33 — P15_3 | — GTIOC09_5A — MCLK41 | — — — ENCIFDIO6 /
RXDEO06 /
HDSL12_CLK1
G12 VDD1833_7 | — P16_5 | — GTIOC03_0A SD1_CLK — — — — SI04# /
HDSL13_CLK1
G13 VvVDD33 — P17_4 | A6/ GTADSMO00_0 | DEO/CANRXO/ — — — — DUEIO7 /
DREQ / GTETRGB / SD1_CD HDSL13_MOSI2
CMTW1_TICO
G14 — VSS — — — — — — — — —
G15 VDD33 IRQ2 P18_5 | A13 GTIOC07_3B/ | SS1#/CTS1#/ MDAT11 DISP_DATAB6 | — — ENCIFOE13/
GTADSMO04_1 | RTS1#/CANTX1 ENCIFOE14 /
DEE09 /
DEE10/
HDSL14_MISO2
G16 VDD1833 0 | — P21.5 | — — GMACO0_MDIO / — — — — SI13#/
ETHSW_MDIO / HDSL00_MISO2
ESC_MDIO/
CANTX1
G17 VDD1833_0 | — P21_1 | — — ETHO_RXD2/ — — — — TST_OUT12/
CANRXDPO HDSL00_MISO1
G18 — VSS — — — — — — — — —
G19 VDD33 — P23_7 | — — ETHSW_LPI1 MCLK61 | — — — DUEIO2 /
HDSL02_CLK2
G20 VDD33 IRQ10 P23_0 | A17 GTIOC06_0B | ETH1_COL/ — — — — SI5#/
ETHSW_TDMAOUT HDSLO01_MOSI2
3/ESC_LINKACT1/
CANTXDP1
G21 VDD33 IRQ9 P22_7 | A18 GTIOC06_0A ETH1_CRS/ — — — — TST_OUT15/
ETHSW_TDMAOUT HDSLO01_MISO2
2/ ESC_LINKACTO /
CANRXDP1
G22 VDD33 IRQ15 P24 4 | — —_ ESC_I2CDATA / MDAT70 | — —_ — HDSL03_SMPL
1IC_SDA1/ CANTX0
G23 VDD33 IRQ1 P27_0 | CS5# — ETH1_CRS/ — — — HSPI_INT# ENCIFDIO1 /
CANTXDPO / RXDEO1/
SPI_SSL02 HDSL04_MOSI1
G24 VDD33 IRQ2 P27_1 | — GTIOC02_0A ETH1_COL/ — — — HSPI_CS# HDSL04_CLK2
CANRX1/
SPI_SSL03
G25 VDD33 IRQ7 P28_2 | — GTIOC08_1B ETHSW_TDMAOUT | — — — — DUEIO06 /
3/SPI_SSL10 HDSL05_MOSI1
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (9 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
G26 VDD33 IRQ3 P27 2 | — GTIOC02_0B GMAC1_PTPTRGO/ | — — — HSPI_IO0 HDSL04_SEL2
ESC_LEDERR/
CANTX1/
SPI_RSPCKO
G27 VDD33 — P27 6 | — MTIOC1B / — — — — HSPI_CK ENCIFDI14 /
GTIOC08_4B/ RXDE10/
GTIOC02_2B HDSL05_SMPL
H1 — — — — - - - - DDR_DQA6 | — —
H2 — — — — — — — — DDR_DQA5 — —
H3 — VSS — — — — — — — — —
H4 — VSS — — — — — — — — —
H5 — VSS — — — — — — — — —
H6 — DDR_VDDQ |— — — — — — — — —
H7 — VSS — — — — — — — — —
H8 — VSS — — — — — — — — —
H9 — VDDP_18_33 | — — — — — — — — —
H10 — VSS — — — — — — — — —
H11 — VDDP_18_6 |— — — — — — — — —
H12 — VDDP_18_33 | — — — — — — — — —
H13 — VSS — — — — — — — — —
H14 — VDDP_18_7 |— — — — — — — — —
H15 — VSS — — — — — — — — —
H16 — VDDP_18_33 | — — — — — — — — —
H17 — VSS — — — — — — — — —
H18 — VDDP_18.0 |— — — — — — — — —
H19 — VSS — — — — — — — — —
H20 — VDDP_18_1 — — — — — — — — —
H21 — VDD1833_1 — — — — — — — — —
H22 VDD33 IRQO P26_7 | CS3# — ETH1_RXER/ — — — — ENCIFDOO1 /
ESC_LEDSTER/ TXDEO1/
CANRXDPO / HDSL04_MISO1
SPI_SSL01
H23 VDD33 — P28 7 | — — CANRXDPO MCLK72 | — — — ENCIFDOO08 /
ENCIFDOO00 /
TXDEO08/
TXDEOO /
HDSL06_LINK
H24 — VSS — — — — — — — — —
H25 VDD33 — P29 0 | — — CANTXDPO MDAT72 | — — — ENCIFDIO8 /
ENCIFDIOO /
RXDEO08 /
RXDEOO /
HDSL06_SMPL
H26 VDD33 — P27_4 | — MTIOC2B / RXDO/SCLO/MISO0 / | — — — HSPI_IO2 ENCIFOE14 /
GTIOC08_3B/ | CANTXDP1/ DEE10/
GTIOC02_1B SPI_MISO0 HDSL04_MOSI2
H27 VDD1833_2 | — P29 3 | — GTIOC09_1A ETH2_TXD1 — — — — ENCIFDO09 /
TXDEO09 /
HDSL06_MISO1
J1 —_ —_ — — —_ —_ —_ —_ DDR_DQA4 —_ —_
J2 — VSS — — — — — — — — —
J3 — — — — — — — — DDR_DMIAO — —
J4 —_ —_ —_ —_ —_ —_ —_ —_ DDR_DQA7 —_ —_
J5 — — — — — — — — DDR_DQSA C | — —
0
J6 — DDR_VDDQ |— — — — — — — — —
J7 — VDD33 — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (10 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number | domain Interrupt port | DMAC |RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) | ENCOUT)
J8 — VSS — — — — — — — — _
J9 — VDD1833_6 — — — — — — — — _
J10 — AVDD18A_TS | — — — — — — — — _
U
J1 — VDD33 — — — — — — — — _
J12 — VSS — — — — — — — — _
J13 — VDD1833_7 — — — — — — _ — _
J14 — VSS — — — — — — — — —
J15 — VDD33 — — — — — — — — _
J16 — VSS — — — — — — — — _
J17 — VDD1833_0 — — — — — — — — _
J18 — VSS — — — — — — — — _
J19 — VDDP_18_33 | — — — — — — — — _
J20 — VSS — — — — — — — — _
J21 — VDD1833_1 — — — — — — — — _
J22 VDD1833_2 | — P30_5 | — GTIOC09_6A | GMAC2_MDC / — — — — DUEI07 /
ETHSW_MDC / HDSLO07_MISO1
ESC_MDC/
SPI_RSPCK3
J23 VDD1833_2 | — P29 6 | — GTIOC09_2B | ETH2_TXEN/ — — — — ENCIFOE10 /
SPI_SSL22 DEE10/
HDSLO06_SEL2
J24 VDD1833_2 | IRQ14 P30_7 | — — ETHSW_PHYLINK2 / | MCLK30 | — — — SI07#/
ESC_PHYLINK2 / HDSLO07_CLK2
SPI_MISO3 /
SD1_IOVS
J25 VDD1833_2 | — P29 1 | — GTIOC09_0A | ETH2_TXCLK — — — — ENCIFCKO09 /
SCKEO09 /
HDSL06_CLK1
J26 VDD1833_2 | IRQ13 P31_1 | — GTETRGSB ETH2_RXER/ — — — — HDSLO07_MISO2
SPI_SSL31
J27 vDD1833_2 | IRQM P30_3 | — GTIOC09_5A | ETH2_RXD3/ — — — — ENCIFDO11 /
SPI_MISO2 TXDE11/
HDSLO07_CLK1
K1 — — — — — — — — DDR_DQA2 — —
K2 — — — — — — — — DDR_DQAO — —
K3 — — — — - — — — DDR_DQA1 — —
K4 — — — — — — — — DDR_DQA3 — —
K5 — — — — — — — — DDR_DQSA_T | — —
0
K6 — VSS — — — — — — — — —
K7 — VDD33 — — — — — — — — _
K8 — VSS — — — — — — — — _
K9 — VDD1833_6 — — — — — — — — _
K10 — DVDDO8A_TS | — — — — — — — — _
U
K11 — VDD33 — — — — — — — — _
K12 — VSS — — — — — — — — _
K13 — VDD1833_7 — — — — — — _ — _
K14 — VSS — — — — — — — — —
K15 - VDD33 — - — — — — — — _
K16 — VSS — — — — — — — — —
K17 — VDD1833_0 — — — — — — — — _
K18 — VDD33 — — — — — — — — _
K19 — VDD33 — — — — — — — — _
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (11 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIC, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
K20 — VDDP_18_2 |— — — — — — — — —
K21 VDD1833_2 | — P30_6 | — GTIOC09_6B GMAC2_MDIO / — — — — TST_OUTO7 /
ETHSW_MDIO / HDSL07_MOSI1
ESC_MDIO /
SPI_MOSI3
K22 — VSS — — — — — — — — —
K23 VvVDD1833_2 | — P29 2 | — GTIOC09_0B ETH2_TXDO — — — — ENCIFOEQ9 /
DEE09 /
HDSLO06_SEL1
K24 VDD1833_2 | — P30 4 | — GTIOC09_5B ETH2_RXDV — — — — ENCIFDI11/
RXDE11/
HDSLO07_SEL1
K25 VDD1833_2 | — P30_1 | — GTIOC09_4A ETH2_RXD1 — — — — ENCIFCK11/
SCKE11/
HDSLO7_LINK
K26 — VSS — — — — — — — — —
K27 VDD1833_2 | — P30_0 | — GTIOC09_3B ETH2_RXDO — — — — ENCIFDI10/
RXDE10/
HDSL06_MOSI2
L1 — VSS — — — — — — — — —
L2 — — — — — — — — DDR_CAA1 — —
L3 — VSS — — — — — — — — —
L4 — VSS — — — — — — — — —
L5 — VSS — — — — — — — — —
L6 — — — — — — — — DDR_CKEA1 |— —
L7 — VSs — — — — — — — — —
L8 — VDD18_PLL2 |— — — — — — — — —
L9 — VDDO08_PLL2 |— — — — — — — — —
L10 — VSS — — — — — — — — —
L1 — VDD18_PLL3 | — — — — — — — — —
L12 — VSS_PLL3 — — — — — — — — —
L13 — VDD08_PLL3 | — — — — — — — — —
L14 — VSS — — — — — — — — —
L15 — VSS — — — — — — — — —
L16 — VSS — — — — — — — — —
L17 — VSS — — — — — — — — —
L18 — VSS — — — — — — — — —
L19 — VSS — — — — — — — — —
L20 — VDD1833_2 — — — — — — — — —
L21 — VDD1833_2 — — — — — — — — —
L22 VvVDD1833_2 | IRQ8 P29 4 | — GTIOC09_1B ETH2_TXD2/ —_ —_ — — ENCIFDIO9 /
SPI_SSL20 RXDEO09 /
HDSL06_MOSI1
L23 VDD1833_2 | IRQ9 P29 5 [ — GTIOC09_2A | ETH2_TXD3/ — — — — ENCIFCK10/
SPI_SSL21 SCKE10/
HDSL06_CLK2
L24 VDD1833_2 | ETH2_REFCL | P31_0 | — GTETRGSA SPI_SSL30 — — — — HDSLO07_SEL2
K/
RMII2_REFCL
K
L25 VDD1833_2 | — P29 7 | — GTIOC09_3A ETH2_RXCLK/ — — — — ENCIFDO10/
SPI_SSL23 TXDE10/
HDSL06_MISO2
L26 VvVDD1833_2 | IRQ10 P30_2 | — GTIOC09_4B ETH2_RXD2/ — — — — ENCIFOE11/
SPI_MOSI2 DEE11/
HDSLO07_SMPL
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (12 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
L27 VDD33 — P32.6 | — GTIOC10_2A/ | SPI_SSL10 — — — — ENCIFCK11/
GTIOCO01_2A SCKE11/
HDSL09_SMPL
M1 — — — — — — — — DDR_CKA C | — —
M2 — — — — — — — — DDR_CAA3 — —
M3 — — — — — — — — DDR_CAA4 — —
M4 _ — — — — — — — DDR_CSA0 — —
M5 — — — — — — — — DDR_CSA1 — —
M6 — — — — — — — — DDR_CKEAO | — —
M7 — VSS — — — — — — — — —
M8 — VSS_PLL2 — — — — — — — — —
M9 — VvDD08 — — — — — — — — —
M10 — VSS — — — — — — — — —
M11 — VDDO08 — — — — — — — — —
M12 — VSS — — — — — — — — —
M13 — VDDO08 — — — — — — — — —
M14 — VSs — — — — — — — — —
M15 — VDD08 — — — — — — — — —
M16 — VSS — — — — — — — — —
M17 — VDDO08 — — — — — — — — —
M18 — VSS — — — — — — — — —
M19 — VDDO08_PLLO | — — — — — — — — —
M20 — VSS — — — — — — — — —
M21 — VSS — — — — — — — — —
M22 VDD33 — P32_2 | — GTIOC10_0A/ | SPI_SSL03 — — — — ENCIFCK10 /
GTIOCO01_0A SCKE10/
HDSL08_SEL2
M23 VDD33 — P32_1 | — — SPI_SSL02 — — — — ENCIFDI15/
ENCIFDIO1 /
RXDE11/
RXDEO1 /
HDSL08_CLK2
M24 — VSS — — — — — — — — —
M25 VDD33 — P32.0 | — — SPI_SSLO1 — — — — ENCIFDO15/
ENCIFDOO01 /
TXDE11/
TXDEO1/
HDSL08_MOSI1
M26 VDD33 — P31_7 | — — GMAC2_PTPTRG1/ | — — — — ENCIFOE15/
SPI_SSL00 ENCIFOEO1 /
DEE11/
DEEO1/
HDSL08_MISO1
M27 VDD33 — P32 5 | — GTIOC10_1B/ | SPI_MISO1 — — — — ENCIFDI10/
GTIOC01_1B RXDE10/
HDSLO09_LINK
N1 — — — — — — — — DDR_CKA T |— —
N2 — VSS — — — — — — — — —
N3 — — — — — — — — DDR_CAA2 — —
N4 — VSS — — — — — — — — —
N5 — — — — — — — — DDR_CAA5 — —
N6 — VSS — — — — — — — — —
N7 — DDR_VDDQ — — — — — — — — —
N8 — DDR_VAA — — — — — — — — —
N9 — VSS — — — — — — — — —
N10 — VDDO08 — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (13 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
N11 — VSS — — — — — — — — —
N12 — VDD08 — — — — — — — — —
N13 — VSS — — — — — — — — —
N14 — VDDO08 — — — — — — — — —
N15 — VSS — — — — — — — — —
N16 — vDDO08 — — — — — — — — —
N17 — VSS — — — — — — — — —
N18 — VDDO08 — — — — — — — — —
N19 — VSS_PLLO — — — — — — — — —
N20 — VDD18_PLLO |— — — — — — — — —
N21 — VSS — — — — — — — — —
N22 VDD33 —_ P32 4 | — GTIOC10_1A/ | SPI_MOSI1 — — — —_ ENCIFDO10/
GTIOCO1_1A TXDE10/
HDSL08_MOSI2
N23 VDD33 — P32_3 | — GTIOC10_0B/ | SPI_RSPCK1 — — — — ENCIFOE10/
GTIOC01_0B DEE10/
HDSL08_MISO2
N24 VDD33 — P32.7 | — GTIOC10_2B/ | SPI_SSL11 — — — — ENCIFOE11/
GTIOC01_2B DEE11/
HDSL09_CLK1
N25 VDD33 — P31_4 | DREQ POES8# ETH2_CRS/ MCLK81/ [ — — HSPI_IO6 ENCIFDOO09 /
ETHSW_PTPOUT2/ | MDAT31 TXDEO09/
ESC_SYNCO/ HDSL08_SMPL
SPI_RSPCKO0/ /POUTB
SPI_SSL30
N26 VDD33 — P31_3 | — POE4# ETH2_RXER/ MDATS80/ | — — HSPI_IO5 ENCIFOEQ9 /
ETHSW_TDMAOUT | MCLK31 DEEO09/
1/ESC_LEDERR/ HDSLO08_LINK
SPI_SSL33
N27 VDD33 — P31.2 | — POEO# ETH2_TXER/ MCLKS80/ [ — — HSPI_IO4 ENCIFCKO09 /
SPI_SSL32 MDAT30 SCKE09 /
HDSL07_MOSI2
/ POUTA
P1 — VSS — — — — — — — — —
P2 — — — — — — — — DDR_CKEB1 |— —
P3 — — — — — — — — DDR_CABO — —
P4 — — — — — — — — DDR_CAAO0 — —
P5 — DDR_VDDQ |— — — — — — — — —
P6 — VSS — — — — — — — — —
P7 — — — — — — — — DDR_RESET_ | — —
N
P8 — — — — — — — — DDR_ATEST | — —
P9 — VDDO08 — — — — — — — — —
P10 — VSS — — — — — — — — —
P11 — VDDO08 — — — — — — — — —
P12 — VSS — — — — — — — — —
P13 — VDDO08 — — — — — — — — —
P14 — VSS — — — — — — — — —
P15 — VDDO08 — — — — — — — — —
P16 — VSS — — — — — — — — —
P17 — VDDO08 — — — — — — — — —
P18 — VSS — — — — — — — — —
P19 — VSS — — — — — — — — —
P20 — VSS — — — — — — — — —
P21 — VDDP_18_33 | — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (14 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
P22 — VSS — — — — — — — — —
P23 VDD33 — P33_1 | — GTIOC10_3B SPI_SSL13 MDAT82 | — — — ENCIFDI11/
RXDE11/
HDSL09_MISO1
P24 VDD33 — P33_0 | — GTIOC10_3A SPI_SSL12 MCLK82 | — — — ENCIFDO11/
TXDE11/
HDSL09_SEL1
P25 VvVDD33 — P31_6 | A16/ POE11# GMAC2_PTPTRGO/ | MDAT32 | — — — ENCIFCK15 /
TEND ETHSW_TDMAOUT ENCIFCKO1/
0/ESC_LEDRUN/ SCKE11/
SPI_MISO0 SCKEO01/
HDSL08_SEL1
P26 VDD33 — P31_5 | DACK POE10# ETH2_COL/ MDAT81/ | — — HSPI_IO7 ENCIFDIO9 /
ETHSW_PTPOUT3/ | MCLK32 RXDEO09 /
ESC_SYNC1/ HDSL08_CLK1/
SPI_MOSI0/ POUTZ
SPI_SSL31
P27 VDD1833_3 | — P34_4 | CS2# GTADSMO05_0 | ETH3_RXD3/RXD3/ | — — ADTRGO# — ENCIFDOO07 /
/ GTIOC03_2A | SCL3/MISO3/ TXDEO7 /
SPI_SSL22/ HDSL10_MOSI1
SD1_I0OVS
R1 — — — — — — — — DDR_CKB_T |— —
R2 — — — — — — — — DDR_CKEBO — —
R3 — VSS — — — — — — — — —
R4 — VSS — — — — — — — — —
RS — DDR_VDDQ — — — — — — — — —
R6 — VSS — — — — — — — — —
R7 — — — — — — — — DDR_DTEST |— —
R8 — — — — — — — — DDR_ZN — —
R9 — VSs — — — — — — — — —
R10 — VDD08 — — — — — — — — —
R11 — VSS — — — — — — — — —
R12 — VDDO08 — — — — — — — — —
R13 — VSS — — — — — — — — —
R14 — VDD08 — — — — — — — — —
R15 — VSS — — — — — — — — —
R16 — VDDO08 — — — — — — — — —
R17 — VSS — — — — — — — — —
R18 — VDDO08 — — — — — — — — —
R19 — VDDP_18_X |— — — — — — — — —
R20 — VDD33 — — — — — — — — —
R21 — VSS — — — — — — — — —
R22 VDD1833_3 | — P34_1 | A23 GTADSMO03_1 | ETH3_RXDO/ — — — — ENCIFDIO6 /
/ GTIOC03_0B | SPI_MISO2 RXDEO6 /
HDSL10_CLK1
R23 VDD1833_3 | ETH3_REFCL | P34_6 | CS5# — ETH1_RXER/ — — ADTRG2# — DUEI08 /
K/ ESC_I2CDATA / HDSL10_SEL2
RMII3_REFCL IIC_SDA1/
K SPI_RSPCK3
R24 VDD1833_3 | — P33_2 | A16 GTADSMO00_0 | ETH3_TXCLK/ MCLK50 | — — — ENCIFCKO1/
SCK1/ SCKEO1/
SPI_RSPCK1/ HDSL09_MOSI1
SPI_SSL30
R25 VvDD1833_3 | IRQ15 P33_6 | A20 GTADSMO02_0 | ETH3_TXD3/TXD2/ | MCLK52 | — — — ENCIFCKO6 /
SDA2/MOSI2 / SCKEO06 /
SPI_SSL11/ HDSL09_MOSI2
SPI_SSL00
R26 VDD1833_3 | — P33_7 | A21 GTADSMO02_1 | ETH3_TXEN/ MDAT52 | — — — ENCIFOEO06 /
SPI_RSPCK2 DEEO06 /
HDSL10_LINK
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (15 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
R27 VDD1833_3 | — P34_5 | CS3# GTADSMO05_1 | ETH3_RXDV/ — — ADTRG1# — ENCIFDIO7 /
/ GTIOC03_2B | ESC_I2CCLK/ RXDEO7 /
TXD3/SDA3/MOSI3 / HDSL10_CLK2
lIC_SCL1/
SPI_SSL23
T _ _ — _ — — — — DDR_CKB_C |— —
T2 — — — — — — — — DDR_CABH1 — —
T3 — DDR_VDDQ | — — — — — — — — —
T4 _ _ — — — — — — DDR_CAB2 | — —
15 _ _ — _ — — — — DDR_CAB5 | — —
T6 — — — — — — — — DDR_CSBO | — —
T7 — vss — — — — — — — — —
T8 — VSS — — — — — —_ — — —
To — VDD08 — — — — — — — — —
T10 — vss — — — — — — — — —
T — VDD08 — — — — — — — — —
T12 — Vss — — — — — — — — —
T13 — VDD08 — — — — — — — — —
T4 — vss — — — — — — — — —
T15 — VDD08 — — — — — — — — —
T16 — vss — — — — — — — — —
T17 — VDD08 — — — — — — — — —
T18 — VSS — — — — — —_ — — —
T19 — VDD33_X — — — — — — _ _ _
T20 — vss — — — — — — — — —
T21 — VDD1833_3 | — — — — — — — — —
T22 — VDDP_18_ 3 |— — — — — — — — —
T23 VDD1833_3 | — P34_2 | A24 GTADSMO04_0 | ETH3_RXD1/ — — — — ENCIFCKO07 /
/ GTIOCO03_1A | SPI_SSL20 SCKEOQ7 /
HDSL10_SEL1
T24 — VSS — — — — — — — — —
T25 VDD1833_3 | IRQ14 P33_5 | A19 GTADSMO1_1 [ ETH3_TXD2/RXD2/ | MDAT51 | — — — ENCIFDIO1 /
SCL2/MISO2 / RXDEO1/
SPI_SSL10/ HDSL09_MISO2
SPI_MISO0
T26 VDD33 — P35_1 | TEND GTADSMO07_0 | ETH3_CRS/ MCLK90 | — — — DUEI09 /
SPI_SSL30/ HDSL11_LINK
SPI_MISO1
T27 VDD33_X XTALSEL — — — — — — — — —
u1 —_ —_ — — — — — — DDR_CAB3 — —
U2 — VSS — — — — - — — — —
us3 — — — — — — — — DDR_CAB4 — —
U4 _ — — — — — — — DDR_DQBO | — —
us — VSS — — — — — — — — —
ue — — — — — — — — DDR_CSB1 | — —
u7 — vss — — — — — — — — —
us — VSS — — — — — —_ — — —
U9 — Vss — — — — — — — — —
u10 — VDD08 — — — — — — — — —
un — vss — — — — — — — — —
u12 — VDD08 — — — — — — — — —
u13 — VSS_PLL1 — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (16 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
u14 — VSS_PLL4 — — — — — — — — —
u15 — VSS — — — — — — — — —
u16 — VDDO08 — — — — — — — — —
u17 — VSS — — — — — — — — —
u18 — VSS — — — — — — — — —
u19 — VSS — — — — — — — — —
u20 — VSS — — — — — — — — —
u21 — VDD1833_3 — — — — — — — — —
u22 VDD33 — P35_6 | — GTADSMO09_1 | TXD4/SDA4/MOSI4/ | MDAT92 | — — — SI0#/
SPI_SSL12 HDSL11_MOSI1
u23 VDD1833_3 | — P34_3 | A25 GTADSMO04_1 | ETH3_RXD2/ — — — — ENCIFOEOQ7 /
/ GTIOCO03_1B | SPI_SSL21/ DEEO7 /
SD1_PWEN HDSL10_MISO1
u24 VDD1833_3 | IRQ13 P33_4 | A18 GTADSMO01_0 [ ETH3_TXD1/TXD1/ | MCLK51 | — PCIE_RSTOU | — ENCIFDOO1 /
SDA1/MOSI1 / T1B TXDEO1/
SPI_MISO1/ HDSL09_SEL2
SPI_MOSI0
u2s5 VDD1833_3 | IRQ12 P33_3 | A17 GTADSMO00_1 | ETH3_TXDO/RXD1/ | MDAT50 | — PCIE_RSTOU | — ENCIFOEO1 /
SCL1/MISO1 / TOB DEEO1/
SPI_MOSI1/ HDSL09_CLK2
SPI_RSPCKO
u26 — VSS — — — — — — — — —
u27 VDD33_X | EXTCLKIN — — — — — — — — —
\%! — — — — — — — — DDR_DQB2 — —
V2 — - - — - - - - DDR_DQB1 — —
V3 — VSS — — — — — — — — —
V4 — — — — — — — — DDR_DQB3 — —
V5 — - - - - - - - DDR_DQSB_T | — —
0
V6 — VSS — — — — — — — — —
\'4 — VSS — — — — — — — — —
) — VSS — — — — — — — — —
Vi — VDD1833_4 — — — — — — — — —
V10 — VDD33 — — — — — — — — —
V11 — VDDP_18_4 |— — — — — — — — —
V12 — VDDP_18_5 |— — — — — — — — —
V13 — VDD18_PLL1 | — — — — — — — — —
V14 — VDD18_PLL4 | — — — — — — — — —
V15 — VDDO08 — — — — — — — — —
V16 — VSS — — — — — — — — —
V17 — OTPVDDO08 — — — — — — — — —
V18 — VSs — — — — — — — — —
V19 — PCIE_VDDOSA | — — — — — — — — —
_Lo
V20 — VSS — — — — — — — — —
V21 — VSS — — — — — — — — —
V22 VDD33 — P35_3 | — GTADSMO08_0 | SPI_SSL32/ MCLK91 | — ADTRGO# — SI109# /
SPI_MOSI1 HDSL11_CLK1
V23 VDD1833_3 | — P34_0 | A22 GTADSMO03_0 | ETH3_RXCLK/ — — — — ENCIFDOO06 /
/ GTIOCO03_0A | SPI_MOSI2 TXDEO06 /
HDSL10_SMPL
V24 VDD33 — P35.5 | — GTADSMO09_0 | RXD4/SCL4/MISO4/ | MCLK92 | — — — TST_OUT10/
SPI_RSPCK1 HDSL11_MISO1
V25 VDD33 — P35_0 | DACK GTADSMO06_1 | ETH3_RXER/ — — — — SI108# /
SPI_MISO3 HDSL10_MOSI2
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (17 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,

Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,

number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)

V26 — Vss — — — — — — — — —

V27 — XTAL — — — — — — — — —

w1 — VSS — — — — - — — — —

W2 — — — — — — — — DDR_DQB4 — —

W3 — — — — — —_ — — DDR_DQB7 — —

w4 — — — — — — — — DDR_DMIBO | — —

w5 — — — — — — — — DDR_DQSB_C | — —

0

w6 — vss — — — — — — — — —

w7 — Vss — — — — — — — — —

w8 — Vss — — — — — — — — —

W9 — VDD1833_4 — — — — — — — — _

w10 — VDD33 — — — — — — — — —

W11 — VDDP_18_33 | — — — — — — — — —

W12 — VDDP_18 33 | — — — — — — — — —

W13 — VDDO08_PLL1 — — — — — — — — —

w14 — VDD08_PLL4 | — — — — — — — — —

W15 — Vss — — — — — — — — —

W16 — Vss — — — — — — — — —

w17 — OTPVDD18 — — — — — — — — —

w18 — VSS — — — — - — — — —

W19 — PCIE_VDDO8A | — — — — — — — — —

Lo

W20 — Vss — — — — — — — — —

w21 — VSS — — — — — — — — —

W22 — VSS — — — — — — — — —

w23 VDD33 IRQ14 P34_7 | DREQ GTADSMO06_0 | ETH3_TXER/ — — — — TST_OUTO08/
ESC_RESETOUT#/ HDSL10_MISO2
SPI_MOSI3

w24 VDD33 — P35 4 | — GTADSMO08_1 | SPI_SSL33/ MDAT91 | — ADTRG1# — DUEI0/
SPI_SSL11 HDSL11_SEL1

w25 VDD33 — P35_2 | — GTADSMO07_1 | ETH3_COL/ MDAT90 | — ADTRG2# — TST_OUT09/
SPI_SSL31/ HDSL11_SMPL
SPI_SSL10

W26 — vss — — — — — — — — —

w27 — EXTAL — — — — — — — — —

Y1 s — — e — — — — DDR_DQB6 s —

Y2 — DDR_VDDQ — — — — — — — — —

Y3 _ _ _ _ _ — — — DDR_DQB5 | — -

Ya — Vss — — — — — — — — —

Y5 — vss — — — — — — — — —

Y6 — vss — — — — — — — — —

Y7 — VSS — — — — — —_ — — —

Y8 — Vss — — — — — — — — —

Y9 — vss — — — — — — — — —

Y10 — Vss — — — — — — — — —

Y11 — Vss — — — — — — — — —

Y12 — VDD33 — — — — — — — — _

Y13 — VDD33 — — — — — — — — —

Y14 — VDD1833 5 | — — — — — — — — —

Y15 — VDD1833 5 | — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (18 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
Y16 — VSS — — — — — — — — —
Y17 — USB_USVDD1 | — — — — — — — — —
8
Y18 — USB_USVDD3 | — — — — — — — — —
3
Y19 — PCIE_VDDO8A | — — — — — — — — —
_u
Y20 — PCIE_VDD18A | — — — — — — — — —
11
Y21 — PCIE_VDD18A | — — — — — — — — —
Lo
Y22 — VSS — — — — — — — — —
Y23 — VSS — — — — — — — — —
Y24 — VSS — — — — — — — — —
Y25 — VSS — — — — — — — — —
Y26 — VSS — — — — — — — — —
Y27 — VSS — — — — —_ —_ — — —
AA1 — — — — - - - - DDR_DQB8 | — —
AA2 — VSS — — — — — — — — —
AA3 — — — — — — — — DDR_DQB15 | — —
AA4 — VSS — — — — — — — — —
AA5 — — — — - - - - DDR_DQSB_T | — —
1
AA6 — VSS — — — — — — — — —
AA7 VDD1833_4 | IRQ11 P06_5 | — GTETRGC IIC_SDA1/ — — — — HDSL05_SEL1
XSPI0_IO7
AA8 VDD1833_4 | IRQ3 P05_1 | — —_ XSPI0_CKP —_ —_ — —_ DUEIO06 /
HDSL04_SMPL
AA9 VDD1833_4 | IRQ4 P05 2 | — — IIC_SCL2/ — — — — TST_OUTO06 /
XSPI0O_CKN HDSL04_CLK1
AA10 VDD33 IRQ2 P05_0 | — MTIOC6C / 1IC_SDA1 — — — — ENCIFDIO3 /
MTIOCOB / RXDEO3 /
GTIOCO03_4B HDSL04_LINK
AA11 — VSS — — — — — — — — —
AA12 | VDD33 — P04 2 | — MTIOC7C / — — — — — DUEI05 /
GTIOC03_1B/ HDSL03_MISO1
CMTWO_TOC
1
AA13 VDD1833_5 | IRQ9 P02 2 | — MTIOC6A / ETH3_CRS/ MCLK22 | — USB_VBUSEN | — ENCIFDOO1 /
MTIOC1A / IIC_SDA2/ TXDEO1/
GTIOCO01_4A XSPI1_|06 HDSLO01_MISO2
AA14 | — VSS — — — — — — — — —
AA15 | — VSS — — — — — — — — —
AA16 — USB_USDVDD | — — — — — — — — —
AA17 — USB_USVDD1 | — — — — —_ —_ — — —
8
AA18 — USB_USVDD3 | — — — — — — — — —
3
AA19 — PCIE_VDDO8A | — — — — — — — — —
_L1
AA20 — PCIE_VDD18A | — — — — — — — — —
11
AA21 — PCIE_VDD18A | — — — — — — — — —
Lo
AA22 — AVSS_ADCO — — — — — — — — —
AA23 — AVDD_ADCO — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (19 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ | (SCI, IIC, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, l[e} Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number | domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LcbC USB, PCIE) MBXSEM) ENCOUT)
AA24 — AVSSIO_ADC | — — — — — — — — —
0
AA25 - AVSSIO_ADC | — — - - - - - - -
0
AA26 | — — — — — — — — AN002 — —
AA27 — — — — — — — — AN000 — —
AB1 — - - — - - - - DDR_DQB14 | — —
AB2 — - - — - - - - DDR_DQBY | — —
AB3 — — — — — — — — DDR_DMIB1 — —
AB4 — — — — — — — — DDR_DQB10 | — —
AB5 — — — — — — — — DDR_DQSB_C | — —
1
AB6 VDD33 BSCANP — — — — — — — — —
AB7 VDD1833_4 | IRQ9 P06_3 | — GTETRGA IIC_SDAO / — — — — TST_OUT09/
XSPI0_IO5 HDSL05_SMPL
AB8 VDD1833_4 | IRQ10 P06_4 | — GTETRGB lIC_SCL1/ — — — - SI09# /
XSPI0_lO6 HDSLO05_CLK1
AB9 VDD1833_4 | — PO7_7 | — . IIC_SCLO/ MCLK10 | — — — ENCIFDOO05 /
XSPI0O_WPO0# TXDEO5 /
HDSL06_CLK1
AB10 VDD33 IRQ14 P03_4 | D12 MTCLKB / IIC_SDA1 — — — — ENCIFOE02/
MTIOC8D / DEE02/
GTIOC02_3B/ HDSL02_MISO2
GTADSMO09_1
/
CMTW1_TOC
1/RTCAT1HZ
AB11 VDD33 IRQ13 P03_3 | D11 MTCLKA/ lIC_SCL1 — — — — ENCIFCKO02 /
MTIOC8C / SCKE02/
GTIOC02_3A/ HDSL02_SEL2
GTADSMO09_0
/
CMTW1_TIC1
AB12 VDD33 - P03_7 | — MTIOC6B / - - - - - DUEI04 /
MTIOC1B / HDSL03_SMPL
GTIOC03_0A/
CMTWO_TICO
AB13 VDD1833_5 | IRQ8 P02_1 | — MTCLKD / ETH3_RXER/ MDAT21 | — — — ENCIFOEO1/
MTIOCOD / lIC_sCL2/ DEEO1/
GTIOC01_3B | XSPI1_IO5 HDSLO1_SEL2
AB14 VDD1833_5 | — P01_3 | — MTIOC6D / XSPI1_DS — — — — TST_OUT02/
MTIC5U / HDSLO1_SMPL
GTIOC01_0B/
GTIOC04_0B
AB15 VDD33 - P00_5 | — MTIOC4D / - - - USB_VBUSEN | — SIo1#/
MTIOC8C / HDSL00_MOSI1
GTIOC00_2B
AB16 — USB_USDVDD | — . . . — . — — —
AB17 — VSS — — — — — — — — —
AB18 | — VSS — — — — — — — — —
AB19 - VSS - — - - - - - - -
AB20 — Vss — — — — — — — — —
AB21 — PCIE_VDD18A | — — — — — — — — —
_CMN
AB22 - AVSS_ADC1 - — - - - - - - -
AB23 — AVDD_ADC1 — — — — — — — — —
AB24 — AVDDIO_ADC | — — — — — — — — —
0
AB25 - AVDDREF_AD | — — — — — — — - -
Co
AB26 | — — — — — — — — AN001 — —
AB27 — — — — — — — — ANO003 — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (20 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
AC1 — — — — — — — — DDR_DQB12 | — —
AC2 — VSS — — — — — — — — —
AC3 s — — e — — — — DDR_DQB13 s —
AC4 — — — — — — — — DDR_DQB11 | — —
AC5 — VSS — — — — —_ —_ — — —
AC6 VDD1833_4 | — P06_1 | — — XSPI0_IO3 — — — — SI08# /
HDSL04_MOSI2
AC7 VDD1833_4 | — P07_6 | — — IIC_SDA2/ MDAT02 | — — — ENCIFOEO5 /
XSPIO_ECS1# DEEOS5/
HDSL06_SMPL
AC8 VDD1833_4 | — P07_4 | — — IIC_SDA1/ MDATO1 | — — — ENCIFDIO04 /
XSPIO_INT1# ENCIFDI12/
RXDEO4 /
RXDEO8 /
HDSL05_MOSI2
AC9 VDD33 IRQ12 P03_2 | D10 MTIOCA4D / — — — — —_ ENCIFDIO2 /
MTIOC1A / RXDEO02 /
GTIOC02_2B / HDSL02_CLK2
GTADSMO08_1
/
CMTW1_TOC
0
AC10 VDD33 — P03_1 | D9 MTIOC4B / — — — — — ENCIFDOO02 /
MTIOC1B / TXDEO2 /
GTIOC02_2A/ HDSL02_MOSI1
GTADSMO08_0
/
CMTW1_TICO
AC11 VDD33 IRQ1 P04_7 | — MTIOC6A / IIC_SCL1 — — — — ENCIFDOO03 /
MTIOCOA / TXDEO3/
GTIOC03_4A HDSL03_MOSI2
AC12 VDD33 IRQ15 P03 _5 | — MTIOC3A / IIC_SCL2 — — — — ENCIFDOO02 /
MTIC5W / TXDEO2/
GTIOC02_4A HDSL02_MOSI2
AC13 VDD1833_5 | — PO1_7 | — MTIOC7D / XSPI1_IO3 - — — — SI03# /
MTIOCOB / HDSLO1_MOSI1
GTIOC01_2B/
GTIOC04_2B
AC14 VDD1833_5 | IRQ7 P02_0 | — MTCLKC / ETH3_TXER/ MCLK21 | — — — ENCIFCKO1/
MTIOCOC / IIC_SDA1/ SCKEO1/
GTIOCO01_3A | XSPI1_IO4 HDSLO1_CLK2
AC15 VDD33 IRQ1 P00_2 | D2 MTIOC4A / ETH3_CRS — — ADTRGO# / — SI00# /
GTIOC00_1A USB_EXICEN HDSL00_CLK1
AC16 | — VSS — — — — — — — — —
AC17 — — — — — — — — USB_TXRTUN | — —
E
AC18 — VSS — — — — — — — — —
AC19 — — — — — — — — PCIE_REFCLK | — —
_N1
AC20 |— — — — — — — — PCIE_REFCLK | — —
_PO
AC21 — PCIE_VDD18A | — — — — — — — — —
_CMN
AC22 — AVDD_ADC2 — — — — —_ —_ — — —
AC23 — AVDDIO_ADC | — — — — — — — — —
2
AC24 — AVDDIO_ADC | — — — — — — — — —
1
AC25 — AVDDREF_AD | — — — — — — — — —
C1
AC26 | — — — — — — — — AN103 — —
AC27 — — — — — — — — AN100 — —
AD1 VDD33 MDX — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (21 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
AD2 VDD33 SEI / CKIO P08 6 | — GTIOC08_3A/ | lIC_SDA1/ MDATO02/ | — — — DUEI1/
GTETRGSB SD1_IOVS MCLK11 HDSL06_MOSI2
AD3 VDD33 TCK P08 _3 | — — — — — — — SI10#/
HDSL06_CLK2
AD4 VDD33 RES# — — — — - — — — —
AD5 VDD33 TDI P08 2 | — — — — — — — TST_OUT10/
HDSL06_MOSI1
AD6 VDD1833_4 | — P05_6 | — — XSPI0_IO0 — — — — SI07#/
HDSL04_CLK2
AD7 VDD1833_4 | — P08 0 | — RTCAT1HZ IIC_SDAO / MDAT10 | — — MBX_HINT# | ENCIFDIOS5 /
XSPIO_WP1# RXDEO5 /
HDSLO06_SEL1
AD8 — VSS — — — — — — — — —
AD9 VDD33 — P02_6 | D6 MTIOC3D / SDO_IOVS MDAT00 | — — — HDSL02_CLK1/
MTIOCS8B / POUTB
GTIOC02_0B/
GTADSMO06_1
/
CMTWO0_TOC
0
AD10 VDD33 IRQO P04_6 | — MTCLKD / 1IC_SDAO — — ADTRG2# MBX_HINT# | ENCIFOEOQ3 /
MTIOCOD / DEEO03/
GTIOC03_3B/ HDSL03_MISO2
CMTW1_TOC
1
AD11 VDD33 — P02_5 | D5 MTIOC3B / IIC_SCLO/ MCLKO0O | — — — HDSL02_SMPL
MTIOCB8A / SDO_PWEN / POUTA
GTIOC02_0A /
GTADSMO06_0
/
CMTWO_TICO
AD12 | — VSS — — — — — — — — —
AD13 VDD1833_5 | — P01_6 | — MTIOC7B / XSPI1_|02 — — — — TST_OUTO03/
MTIOCOA / HDSLO1_MISO1
GTIOCO01_2A/
GTIOC04_2A
AD14 VDD1833_5 | — PO1_2 | — MTIOC6B / XSPI1_CS1# - — — — DUEI02 /
MTIOCS8B / HDSLO1_LINK
GTIOCO01_0A /
GTIOC04_0A
AD15 VDD33 IRQO P00_1 | D1 MTIOC3D / ETH3_RXER — — USB_OVRCU | — TST_OUTO00/
GTIOC00_0B R HDSL00_SMPL
AD16 — — — — — — — — USB_VUBUSI |— —
N
AD17 — — — — — — — — USB_OTG_ID | — —
AD18 | — VSS — — — — — — — — —
AD19 — — — — — — — — PCIE_REFCLK | — —
_P1
AD20 — — — — — — — — PCIE_REFCLK | — —
_NO
AD21 | — VSS — — — — — — — — —
AD22 — AVSS_ADC2 — — — — — — — — —
AD23 — AVSSIO_ADC | — — — — — — — — —
2
AD24 — AVSSIO_ADC | — — — — — — — — —
1
AD25 — AVSSIO_ADC | — — — — — — — — —
1
AD26 _ — — — — — — — AN102 — —
AD27 — — — — — — — — AN101 — —
AE1 VDD33 — P09 0 | — — IIC_SDA2 MCLK12 | — — — SH1#/
HDSL07_SMPL
AE2 VDD33 — P09 _2 | — — — MCLK20 | — — — TST_OUT12/
HDSLO7_SEL1
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (22 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
AE3 VDD33 IRQ8 / P08 5 | — GTETRGSA IIC_SCL1/ MCLKO02 | — — — HDSL06_MISO2
RSTOUT# SD1_PWEN
AE4 VDD33 TDO P08 4 | — — — — — — — HDSL06_SEL2
AE5 VDD1833_4 | — P06_0 | — — XSPI0_IO2 - — — — TST_OUTO08/
HDSL04_MISO2
AE6 VDD1833_4 | IRQ8 P06_2 | — — IIC_SCLO/ — — — — DUEI09 /
XSPI0_I04 HDSLO05_LINK
AE7 VDD1833_4 | — P05_7 | — — XSPIO_IO1 — — — — DUEIO8 /
HDSL04_SEL2
AE8 VDD1833_4 | — P07_3 | — POE11# IIC_SCL1/ MCLKO1 [ — — — ENCIFDOO04 /
XSPIO_INTO# ENCIFDO12/
TXDEO4 /
TXDEO08 /
HDSL05_MISO2
AE9 VDD33 — P02_7 | D7 MTIOC4A / — MCLKO1 | — — — HDSL02_SEL1/
MTIC5U / POUTZ
GTIOC02_1A/
GTADSMO07_0
/
CMTWO_TIC1
AE10 VDD33 — P03_0 | D8 MTIOCA4C / — MDATO1 | — — — HDSL02_MISO1
MTIC5V /
GTIOC02_1B/
GTADSMO7_1
/
CMTWO0_TOC
1
AE11 VDD33 — P04_0 | — MTIOC6D / — — — — — TST_OUTO04 /
GTIOC03_0B/ HDSL03_CLK1
CMTWO_TOC
0
AE12 VDD1833_5 | IRQ11 P02 4 | — POEO# 1IIC_SDAO MDAT20 |— USB_EXICEN | MBX_HINT# | HDSL02_LINK
AE13 VDD1833_5 | — PO1_5 | — MTIOC7C / XSPI1_IO1 — — — — DUEIO3 /
MTIC5W / HDSLO1_SEL1
GTIOC01_1B/
GTIOC04_1B
AE14 VDD33 IRQ5 P00_7 | — MTCLKB / 1IC_SDAO — — USB_EXICEN | — ENCIFOEQ0 /
MTIOC1B / ENCIFOEO04 /
GTIOC00_3B DEEOO /
DEEO04 /
HDSLO00_SEL2
AE15 VDD33 SEI P00_0 | DO MTIOC3B / ETH3_TXER - — USB_VBUSEN | — DUEI00 /
GTIOC00_0A HDSLO00_LINK
AE16 — VSS — — — — — — — — —
AE17 — VSS — — — — — — — — —
AE18 | — VSS — — — — — — — — —
AE19 — VSS — — — — — — — — —
AE20 — VSS — — — — — — — — —
AE21 — VSS — — — — — — — — —
AE22 — VSS — — — — - — — — —
AE23 — VSS — — — — — — — — —
AE24 | — VSS — — — — — — — — —
AE25 — AVSSIO_ADC | — — — — — — — — —
2
AE26 — — — — — — — — AN202 — —
AE27 — — — — — — — — AN201 — —
AF1 VDD33 — P09_3 | — — — MDAT20 | — — — SI12#/
HDSLO07_MISO1
AF2 VDD33 IRQO P08_7 | AO GTIOC08_3B IIC_SCL2/1IC_SCL1 | MDAT11 — — — TST_OUT11/
HDSLO7_LINK
AF3 VDD33 TRST# — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (23 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
AF4 VDD1833_4 | IRQ14 PO7_1 | — POES8# IIC_SCLO / MCLKO0O | — — — ENCIFCKO04 /
XSPI0_RSTOO# ENCIFCK12/
SCKE04 /
SCKEO08 /
HDSL05_CLK2
AF5 VDD1833_4 | — P05_5 | — — XSPI0_DS — — — — TST_OUTO07 /
HDSL04_MOSI1
AF6 — VSS — — — — — — — — —
AF7 VDD1833_4 | IRQ12 P06_7 | — POE4# / GMAC1_MDC/ — — — — HDSL05_MISO1
GTETRGD IIC_SCL2
AF8 VDD1833_4 | IRQ13 P07_0 | — — GMAC1_MDIO / — — — —_ HDSLO05_MOSI1
IIC_SDA2/
XSPIO_RESET1#
AF9 VDD33 SEI P04_5 | — MTCLKC / IIC_SCLO — — ADTRG1# — ENCIFCKO03 /
MTIOCOC / SCKEO03/
GTIOC03_3A/ HDSLO03_SEL2
CMTW1_TIC1
AF10 | — VSS — — — — — — — — —
AF11 VDD33 — PO4_1 | — MTIOC7A / — — — — — SI04# /
GTIOC03_1A/ HDSLO03_SEL1
CMTWO_TICA1
AF12 VDD1833_5 | IRQ10 P02_3 | — MTIOC6C / ETH3_COL / MDAT22 | — USB_OVRCU | — ENCIFDIO1 /
MTIOC1B / IIC_SCLO/ R RXDEO1/
GTIOC01_4B lIC_SCL2/ HDSLO01_MOSI2
XSPI1_IO07
AF13 VDD1833_5 | IRQ6 PO1_0 | — MTIOC3A/ IIC_SCL1/ — — — — ENCIFDOO00 /
MTIOC1A/ XSPI1_CKP ENCIFDO04 /
GTIOC00_4A/ TXDEOO /
GTIOC00_2B TXDEO4 /
HDSL00_MISO2
AF14 — VSS — — — — — — — — —
AF15 VDD33 IRQ3 P00_4 | D4 MTIOC4B / — — — ADTRG2# —_ TST_OUTO1/
GTIOC00_2A HDSL00_MISO1
AF16 | — VSS — — — — — — — — —
AF17 | — - - — — - — - USB_QDP — —
AF18 — VSS — — — — — — — — —
AF19 | — — — — — — — — PCIE_RXDN_L | — —
1
AF20 | — — — — — — — — PCIE_RXDN_L | — —
0
AF21 — VSS — — — — — — — — —
AF22 | — — — — — — — — PCIE_TXDN_L | — —
1
AF23 | — — — — — — — — PCIE_TXDN_L | — —
0
AF24 — VSS — — — — — — — — —
AF25 | — AVDDREF_AD | — — — — — — — — —
Cc2
AF26 | — — — — — — — — AN204 — —
AF27 | — — — — — — — — AN200 — —
AG1 — VSS — — — — — — — — —
AG2 VDD33 — P09_1 | — — — MDAT12 | — — — DUEIN2/
HDSLO07_CLK1
AG3 VDD33 T™S P0O8_1 | — — — — — — — DUEI10/
HDSL06_MISO1
AG4 VDD1833_4 | IRQ5 P05_3 | — — XSPI0_CSO0# — — — — SI06# /
HDSLO04_SEL1
AG5 VDD1833_4 | IRQ15 P0O7_2 | — POE10# IIC_SDAO / MDAT00 | — — — ENCIFOEO04 /
XSPIO_RSTO1# ENCIFOE12/
DEEO4 /
DEEO08/
HDSL05_SEL2
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.20 List of pins and pin functions (RZ/T2H 729-pin FCBGA) (24 of 24)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, /0 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
AG6 VDD1833_4 | — P07_5 | — — IIC_SCL2/ MCLK02 | — — — ENCIFCKO05 /
XSPI0_ECSO# SCKEO05 /
HDSL06_LINK
AG7 VDD1833_4 | IRQ6 P05_4 | — — IIC_SDA2/ — — — —_ DUEIO7 /
XSPIO_CS1# HDSL04_MISO1
AG8 VDD1833_4 | MDD P06_6 | — — XSPI0_RESETO# - — — — —
AG9 VDD33 — P03 6 | — MTIOC3C / 1IC_SDA2 — — — — ENCIFDIO2 /
MTIOC1A / RXDEO02 /
GTIOC02_4B HDSLO03_LINK
AG10 VDD33 — P04_3 | — MTIOC7B / — — — — — TST_OUTO05/
GTIOC03_2A/ HDSL03_MOSI1
CMTW1_TICO
AG11 VDD33 — P04_4 | — MTIOC7D / — — — ADTRGO# — SI05# /
GTIOC03_2B / HDSL03_CLK2
CMTW1_TOC
0
AG12 VDD1833 5 | — PO1_1 | — MTIOC3C / XSPI1_CS0# MCLK20 | — — — ENCIFDIOO /
MTIOCB8A / ENCIFDIO4 /
GTIOC00_4B RXDEOO /
RXDEO04 /
HDSL00_MOSI2
AG13 VDD1833_5 | — PO1_4 | — MTIOC7A / XSPI1_I00 — — — — SI02# /
MTIC5V / HDSLO1_CLK1
GTIOCO01_1A/
GTIOC04_1A
AG14 VDD33 IRQ4 P00_6 | — MTCLKA/ IIC_SCLO — — USB_OVRCU | — ENCIFCKO0 /
MTIOCS8D / R ENCIFCKO04 /
GTIOC00_3A SCKEO00 /
SCKEO04 /
HDSL00_CLK2
AG15 VDD33 IRQ2 P00_3 | D3 MTIOC4C / ETH3_COL — — ADTRG1# — DUEIO1/
GTIOC00_1B HDSLO00_SEL1
AG16 | — VSS — — — — — — — — —
AG17 | — — — — — — — — USB_QDM — —
AG18 — VSS — — — — - — — — —
AG19 — — — — — — — — PCIE_RXDP_L | — —
1
AG20 | — — — — — — — — PCIE_RXDP_L | — —
0
AG21 | — VSS — — — — — — — — —
AG22 | — — — — — — — — PCIE_TXDP_L | — —
1
AG23 — — — — — — — — PCIE_TXDP_L | — —
0
AG24 | — VSS — — — — — — — — —
AG25 — - — — — — - — AN205 — —
AG26 | — — — — — — — — AN203 — —
AG27 — VSS — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

1.7

RZ/N2H FCBGA 576 Pin Assignments

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
Al vss | Pooa | P06 | P07 | P10 | Pi3a|Pia7|Piao|Piaz|pPiae|Pi71|pPises|Pias| Ps| P |pP212|pP213|pP2al|pras|pPaso|prsa|ras|pPra| ves |a
B| Poo_s | P10.1 | P102 | P105 | vss | P127 | P130| P12a|P1aa| vss | P172 | P11 | P1sa | Poo| vss | P04 | P22 | P25 | vss | Pas1 | P2a7 | P2ss | P27t | Per2|B
c| P09_6 P10_0 P10_3 P09_7 P10_4 P13_1 P13_5 P12_0 P14_1 P14_3 P17_0 P18_2 P18_6 P21_6 P21_7 | P21_1 P22_1 P22_6 P25_6 P26_2 P25_3 P26_6 P27_5 P27.6 | C
DD;fZDQ DDigDQ vss DDEBDQ vss | 126 | P125 | vss | P1as | P67 | P173 | P176| vss | P215 | P207 | P206 | vss | P27 | P23 | P25 5| vss | P2zo| P27a| P304 |p
e| vss |PPR.DQIPDR DQIDDRDQIDOR DA 115 6 | p1o 1 | p12.2 [ P1a2 | P165 | Pi66 | P17.7 | P174 | P20.3 | P21.0 | P21.a | P22.3 | P26 1 | P25 4 | P2s.7 | P2s.a | P2s7 | P20 1 | P302 [
A8 A11 A14 SA_C1
DDR_DQ DDR_DQPDR_DM{DDR_DQ|DDR_VD
s vss o m | saTi| pa | P123| P12 | P33 | vss | Pi7s | Piso | Pia7 [ P202| vss | P20 | P23 0 (P20 | vss P00 | P26 | P94 | VSS | P30T |F
G DDR_DQ|DDR_DQ| vss vss vss DDR_VD VDD33 vss DDP_1 VDD33 VDD 1833|vDD1833|VDD1833|VDD1833[VDDP_18{VSS_PLL] vss vss P31_0 P30_5 P29 5 | P29 3 P30_1 P31 |G
A6 A5 paQ 33 6 7 0 0 1 0
DDR_DQ| PorR_DM{DDR_DQ|DDR_DQ|DDR_VD! vss_PLL|{pvbDos vbDP_18vDDP_18\vDD18_P|vss_PLLIVDDP_18jvDDP_18vDD18_A| DD1833)
H Ad VSsS A0 A7 SA_CO DQ VDD33 2 A_TSU 33 7 LL3 3 ) 33 LLO Vss VSS B P29 2 VSS P29_7 P30_3 P30_6 | H
bbR_DA|DDR_DQ|PDR DA|DDR_DAfPDR DO pD18_PpvVDD18ANDDP_1 o008 _F| DD08_F| DD1833]
J A2 A0 AT A3 SATO Vvss VDD33 L2 _TSU 6 VDDO08 L3 VSss VDDO08 VSs LLo VDD33 Vss 1 P31_6 P31_4 P31_3 P31_5 P31.2 |y
K Vss DDiTCA Vss Vss VSS DDERAqCK Vss DEB?’F VDDO08 | VDD08 VSS VDDO08 Vss VDD08 Vss VDD08 DD;’18VDD12533 VDD12833 P34_1 P34 5 | P34_2 P34_4 P34 6 | K
DDR_CK|DDR_CA|DDR_cA|pDR_CS|DDR_cs|ppR_cK DDP_1
L AC A3 A4 A0 AT EAO Vss Vss Vss VDDO08 Vss VDD08 Vss VDDO08 Vss vDDO08 33 VSS Vss P33_2 P34_3 P34_0 P33_7 Vss L
m|PEROK| ves [PPRICAl vss [PPRCA| vss |PERVBIPDRVA| vss | vopos | vss |vopos | vss |vopos | vss |vopos [vopss | vss | vss [Pasa| pasae | vss [ vss [FTEHKy
DDR_CK|DDR_CA|DDR_CA|DDR_VD DDR_RE|DDR_AT 'DDP_18VDD1833|VDD1833]
N Vss EB1 B0 A0 DG Vvss SET_N EST Vss VDD08 VSS VDD08 Vss VDD08 Vss VDD08 3 3 3 P33_4 P33_5 IXTALSEL| XTAL EXTAL | N
DDR_CK|DDR_CK DDR_VD DDR_DT| DD18_H| 'DDP_18|OTPVDD|OTPVDD|
P BT EBO Vss Vss DQ Vss EST DDR_ZN| vDDO08 | VDD08 VSS VDD08 LLa VDDO08 Vss Vss 'DD33_ X 08 18 VSS Vvss Vss Vss P
DDR_CK|DDR_CA[DDR vD|DDR_CA[DDR cA[DDR C8| vss_pLLlpcie_volpcie_vol Avssio_|avDDRe
LY el e P R RS Bo o[ vss | vss |vooos |vooos [ vss | vss [VSSPLHECEORCENVR vss | vss [ vss | vss | vss [MORO-IVERRE] anooz [ anooo | R
DDR_CA| DDR_CA[DDR_DQ| DDR_CS| vss_PLLvDD18_P|vDD08_PvDD08_P|PCIE_VD|PCIE_VD|PCIE_VD[PCIE_VD) AVDD_A [Avssio_|avopio |
T B3 vss B4 BO vss B1 vss vss vss 1 LL1 LL1 LL4 DO8A_L1|D0O8A_LO|D18A_L1|D18A_LO| vss vss DCo ADCO ADCO ANOO3 | ANOOT | T
DDR_DQ|DDR_DQ| DDR_DQ|DDR_DQ| DDP_18VDD1833 DDP_14 USB_US|PCIE_VD|PCIE_VD| AVSS_A |AVDDIO_|AVDDRE
B2 B1 Vvss B3 SB_TO vss vss vss Vvss _33 4 vss 5 vss VDD18 |D18A_L1|D18A_LO| vss vss DCO ADC1 |F_ADC1 AN100 | AN103 | U
DDR_DQ|DDR_DQPDR_DM|{DDR_DQ DDP_18vVDD1833|VDDP_18{VDD1833] USB_US|USB_US|USB_US AVSS_A |AVSSIO_|AVSSIO_|
v vss B4 B7 BO SB_CO vss TRST# [ VDD33 [ VDD33 4 _4 33 5 vss VDD18 | VDD33 | VDD33 Vvss vss DC1 ADC1 ADC1 AN102 | AN101 | v
DPDR_DQ|DDR_VD[DDR_DQ voD1833| use_us |use_us PCIE_VD AVDD_A Javssio_|avssio
w5 |7 0a " Bs 7| ves | ves | ves | poas | poes | poss | vss | poro | pooz ['PPLERINEESS SSES) ves | ves fotshc| ves |MGEr EEO-EE anaos | anzto |w
DDR_DQ [DDR_DQ DDR_DQ| USB_VU|USB_TX |PCIE_RE|PCIE_RE| PCIE_VD) AVDD_A JAVDDIO.
Y B8 Vss B15 Vvss SBEH Vss P06_2 P06_4 P03_1 P02_3 P02_4 P01_2 | VDD33 BUSIN | RTUNE FCLK:N| FCLK:PO D|’§‘l:rc Vss DC2 ADC2 | AN209 | AN208 | AN202 |y
DDR_DQ|DDR_DQPDR_DM{DDR_DQ|DDR_DQ usB_oT PCIE_RE|PCIE_RE| AVSS_A |AVDDRE
B14 B9 B1 B10 SB.C1 BSCANP| P05_1 VSS P03_3 P02_1 P02_2 P02_0 P00_1 G.ID Vss FCLK_P1|FCLK_N VSs VSS DC2 |F_ADC2 AN213 | AN201 | AN200 (AA
AB| DD;’ZDQ Vss DDBR"SDQ DDERGDQ Vss P05_2 P06_1 P05_4 P03_2 P02_6 PO1_1 PO1_7 P00_0 Vss Vss Vvss VSss Vss Vvss VSss Vss AN203 A\QSDS(;S’ AN212 |(AB
USB_QD PCIE_RX|PCIE_RX| PCIE_TX|PCIE_TX|
AC| MDX P08_5 P08_4 RES# P08_3 P06_0 P05_7 PO06_7 P02_7 VSs PO1_5 P01_3 P00_4 B VSs DN_L1 | DN_LO Vss DN_L1 | DN_LO Vss AN211 AN204 | AN207 |AC
USB_QD| PCIE_RX|PCIE_RX PCIE_TX|PCIE_TX| AVSSIO_|
ap| vss | Pos_6 | Pos_1 | Pos_2 | Pos_6 | Pos_5 | Pos_6 | Pos_3 | P03 0 | Po2_5 | Po1_6 | PO1_4 | POO_3 " vss [pir [ opto| VSS |opir|opio| VS | Anos | anzia [NB00-1a0
1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22 23 24
Figure 1.3 Pin arrangement (RZ/N2H 576-pin FCBGA) (top view)
Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (1 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIC, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 1o Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number | domain Interrupt port DMAC RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
Al — VsSs — — — — — — — — —
A2 VDD33 — P09_4 | D13 MTIOC6B / — MCLK70 [ DISP_CLK — — DUEI13/
GTIOC04_0A/ HDSL07_MOSI1
GTIOC10_0A
A3 VDD33 IRQO P10_6 | A3 MTIOCOB / DEO MCLK21 DISP_DATAR6 | — — HDSL08_MOSI1
GTIOC05_0A / POUTA
A4 VDD33 IRQ9 P10_7 | A4 MTIC5U / SCK1 MDAT21 DISP_DATAR7 | — — HDSL08_CLK2/
GTIOC05_0B / POUTB
GTIOCO00_3A
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (2 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
A5 VDD33 IRQ13 P11_0 | A5 GTIOC00_3B ESC_RESETOUT#/ | MCLK22 | DISP_DATAGO | — — HDSL08_SEL2/
RXD1/SCL1/MISO1 POUTZ
A6 VDD1833_6 | — P13_4 | D28 GTIOCO03_3B RXD3/SCL3/MISO3/ | MCLK40 | — — — ENCIFCK13/
SPI_SSL31 SCKEO09 /
HDSL10_SEL2
A7 VvVDD1833_6 | IRQ14 P13_7 | D31 GTIOC06_4A/ | CTS3# MDAT41 | — — — ENCIFDI13/
GTIOC04_3B RXDEO09 /
HDSL11_LINK
A8 VDD1833_6 | IRQ5 P14_0 | AO GTIOC06_4B ETHSW_PTPOUT2/ | MCLK42 | — — — HDSL11_SMPL
ESC_SYNCO/DE3
A9 VDD33 IRQ9 P14 7 | — POE11#/ ESC_I2CDATA / MCLK32 | — — — SI102#/
GTIOC09_3A/ | IIC_SDAO/ HDSL11_MISO2
CMTWO_TOC | SDO_IOVS
1
A10 VDD33 IRQ8 P14 6 | — POE10#/ ESC_I2CCLK/ —_ DISP_DATAG6 | — — TST_OUTO02/
GTIOC06_2B/ | DE4/1IC_SCLO/ HDSL11_SEL2
GTIOC09_2B/ | SDO_PWEN
CMTWO_TIC1
A1 VvVDD1833_7 | IRQ13 P17_1 | — GTIOC03_2A SD1_DATA2 — — — — DUEI06 /
HDSL13_CLK2
A12 VDD33 IRQ2 P18_5 [ A13 GTIOC07_3B/ | SS1#/CTS1#/ MDAT11 DISP_DATAB6 | — — ENCIFOE13/
GTADSMO04_1 | RTS1#/CANTX1 ENCIFOE14 /
DEE09 /
DEE10/
HDSL14_MISO2
A13 VDD33 IRQO P18_3 [ A1 GTADSMO03_1 | ETH1_COL/ MDAT10 | DISP_DATAB4 | — — HDSL14_CLK2
/ RTCAT1HZ GMAC1_MDIO /
RXD1/SCL1/MISO1 /
CANTXO0 /
SD1_I0OVS
A14 VDD1833_0 | — P20 5 | — — ETHO_TXEN — — — — DUEI1/
HDSLO00_LINK
A15 VvVDD1833_0 | MDV P20_1 [ — — ETHO_TXDO — — — — —
A16 VDD1833_0 | — P21_2 | — — ETHO_RXD3/ — — — — SI2#/
CANTXDPO HDSL00_MOSI1
A17 VDD1833_0 | — P21_3 [ — — ETHO_RXDV — — — — DUEI13/
HDSL00_CLK2
A18 VDD33 IRQ6 P22_4 | A21 GTETRGD ETHO_COL /SS5#/ | — — — — TST_OUT14/
CTS5#/RTS5# / HDSLO1_MOSI1
CANTXDPO
A19 VDD1833_1 | — P24 5 [ — — ETH1_TXCLK — — — — HDSL03_CLK1
A20 VDD1833_1 | MD2 P25 0 | — — ETH1_TXD2/ — — — — —
CANRXDPO
A21 VDD1833_1 | MDW1 P25 2 | — — ETH1_TXEN — — — — —
A22 VDD1833_1 | MDO P24 6 | — — ETH1_TXDO — — — — —
A23 VDD33 — P27 3 | — MTIOC2A / GMAC1_PTPTRG1/ | — — — HSPI_IO1 ENCIFCK14 /
GTIOC08_3A/ | SCKO/ CANRXDP1/ SCKE10/
GTIOC02_1A SPI_MOSIO HDSL04_MISO2
A24 — VSS — — — — — — — — —
B1 VDD33 — P09_5 | D14 MTIOC6D / — MDAT70 | DISP_HSYNC | — — TST_OUT13/
GTIOC04_0B/ HDSL07_CLK2
GTIOC10_0B
B2 VDD33 IRQ7 P10_1 | WAIT# MTIOC7D / SCKO0 MDAT72 | DISP_DATAR1 | — — SI4#/
GTIOC04_2B/ HDSL08_LINK
GTIOC10_2B
B3 VDD33 IRQ1 P10_2 | CSO# MTCLKC / RXDO0/SCLO/MISO0 MCLK10/ | DISP_DATAR2 | — — ENCIFCKO04 /
MTIOC2A / MCLKO0O0 SCKEO04 /
GTIOC04_3A/ HDSL08_SMPL
GTIOC10_3A
B4 VDD33 — P10_5 | A2 MTIOC1B / CTSO# MDAT11/ | DISP_DATARS5 | — — ENCIFDIO4 /
MTIOCOA / MDATO1 RXDEO04 /
GTIOC04_4B HDSL08_MISO1
B5 — VSS — — — — — — — — —
B6 VDD1833_6 | IRQ2 P12_7 | D23 GTIOC05_4B/ | CTS2#/SDO_DATA5 | MDAT10 | — — — ENCIFDIO5 /
CMTW1_TOC RXDEO05 /
1 HDSL10_CLK1
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (3 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
B7 VDD1833_6 | — P13_0 | D24 GTIOC02_3A DE2/SPI_RSPCK3/ [ MCLKOO | — — — ENCIFCK12/
SDO_DATA6 ENCIFCKO3 /
SCKEO08 /
SCKEO03/
HDSL10_SEL1
B8 VDD1833_6 | IRQ1 P12_4 | D20 GTIOC05_3A/ | RXD2/SCL2/MISO2/ | MCLKO2 | — — — ENCIFCKO5 /
CMTW1_TICO | SDO_DATA2 SCKEO05 /
HDSL09_MOSI2
B9 VDD33 —_ P14_4 | DACK POE4# / ESC_IRQ / SS4#/ —_ DISP_DATAG4 | — MBX_HINT# | ENCIFDOOO /
GTIOC06_1B/ | CTS4#/RTS4# / TXDEOO /
GTIOC09_1B/ | SD1_WP HDSL11_MOSIA
GTIOC06_3A /
CMTWO_TICO
B10 — VSS — — — — — — — — —
B11 VDD1833_7 | IRQ14 P17 2 | — GTIOC03_2B SD1_DATA3 — — — — TST_OUTO06 /
HDSL13_SEL2
B12 VDD33 IRQ15 P18_1 [ A9 GTADSMO02_1 | ESC_LEDERR/ —_ DISP_DATAB2 | — — S108# /
/ GTIOCO07_3A | CTSO#/ HDSL14_MISO1
CANTXDPO /
SD1_I0OVS
B13 VDD33 IRQ1 P18_4 [ A12 GTIOC07_3A/ | ESC_LEDSTER/ MCLK11 DISP_DATABS | — — ENCIFCK13/
GTADSMO04_0 | TXD1/SDA1/MOSI1 / ENCIFCK14 /
CANRX1 SCKEOQ9 /
SCKE10/
HDSL14_SEL2
B14 VDD1833_0 | — P20 0 [ — — ETHO_TXCLK — — — — HDSL15_MOSI2
B15 — VSS — — — — — — — — —
B16 VDD1833_0 | — P20 4 | — — ETHO_TXD3/ — — — — —
CANTX0
B17 VDD33 — P22_2 | A23 GTETRGB ETHO_RXER/ — — — — HDSLO1_SEL1
RXD5/SCL5/MISO5 /
CANRXO
B18 VDD33 IRQ7 P22 5 | A20 GTETRGSA GMACO_PTPTRGO/ | — — — — SI4#/
ESC_LATCHO / HDSLO01_CLK2
CTS5#/ CANRX1/
SDO_CD
B19 — VSS — — — — — — — — —
B20 VDD1833_1 | MDWO P25 1 | — — ETH1_TXD3/ — — — — —
CANTXDPO
B21 VDD1833_1 | MD1 P24 7 | — — ETH1_TXD1 — — — — —
B22 VDD1833_1 | IRQ12 P26 5 | — —_ CANTXO0 —_ —_ —_ —_ ENCIFCKO1 /
SCKEO1/
HDSL04_CLK1
B23 VDD33 IRQ2 P27_1 | — GTIOC02_0A ETH1_COL/ — — — HSPI_CS# HDSL04_CLK2
CANRX1/
SPI_SSL03
B24 VDD33 IRQ3 P27 _2 | — GTIOC02_0B GMAC1_PTPTRGO/ | — — — HSPI_IO0 HDSL04_SEL2
ESC_LEDERR/
CANTX1/
SPI_RSPCKO
C1 VDD33 — P09_6 | D15 MTIOC7A / — MCLK71 DISP_VSYNC | — — SI3#/
GTIOC04_1A/ HDSLO07_SEL2
GTIOC10_1A
Cc2 VDD33 IRQ4 P10_0 | WE1# MTIOC7B / —_ MCLK72 | DISP_DATARO | — — TST_OUT14/
GTIOC04_2A/ HDSL07_MOSI2
GTIOC10_2A
C3 VDD33 IRQ2 P10_3 | RD# MTCLKD / TXDO0/SDA0O/MOSIO MDAT10/ | DISP_DATARS3 | — — ENCIFOEO04 /
MTIOC2B / MDATO00 DEEO04 /
GTIOC04_3B/ HDSL08_CLK1
GTIOC10_3B
C4 VDD33 — P09_7 | WEO# MTIOC7C / — MDAT71 DISP_DE — — DUEI14/
GTIOC04_1B/ HDSL07_MISO2
GTIOC10_1B
C5 VDD33 IRQ3 P10_4 | A1 MTIOC1A/ SSO0#/CTSO#/RTS0# | MCLK11/ | DISP_DATAR4 | — — ENCIFDO04 /
GTIOC04_4A MCLKO1 TXDEO4 /
HDSL08_SEL1
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (4 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
C6 VDD1833_6 | — P13_1 | D25 GTIOC02_3B SPI_MOSI3/ MDAT00 | — — — ENCIFOE12/
SDO_DATA7 ENCIFOEOQ3 /
DEE08 /
DEEO03/
HDSL10_MISO1
c7 VDD1833_6 | IRQ4 P13_5 | D29 GTIOC06_3A | TXD3/SDA3/MOSI3/ | MDAT40 | — — — ENCIFOE13/
SPI_SSL32 DEEO09/
HDSL10_MISO2
C8 VDD1833_6 | — P12_0 [ D16 MTIC5V / CANRX1/8SD0_CLK | — —_ — — DUEIO1/
GTIOC05_1A/ HDSL09_MOSI1
CMTWO_TICO
Cc9 VDD33 — P14_1 [ RD/WR | GTIOC06_0A/ | SCK4 /SDO_CD MDAT42 | DISP_DATAG1 | — — DUEIO2 /
# GTIOC09_0A/ HDSL11_CLK1
GTIOC05_3A/
RTCAT1HZ
Cc10 VDD33 IRQ6 P14_3 | DREQ POEO# / ESC_LINKACT2/ — DISP_DATAG3 | — — ENCIFOEQO0 /
GTIOC06_1A/ | TXD4/SDA4/MOSI4 / DEEOO /
GTIOC09_1A SD1_CD HDSL11_MISO1
(ox] VDD1833_7 | IRQ12 P17 0 | — GTIOC03_1B SD1_DATA1 — — — — SI05# /
HDSL13_MOSI1
C12 VDD33 SEI P18_2 [ A10 GTADSMO03_0 | ETH1_CRS/ MCLK10 | DISP_DATAB3 | — — HDSL14_MOSI1
/ GTIOC07_3B | GMAC1_MDC /
SCK1/CANRXO /
SD1_PWEN
C13 VDD33 IRQ3 P18_6 | A14 GTIOCO07_4A/ | CTS1#/CANRXDP1 | MCLK12 | DISP_DATAB7 | — — ENCIFDO13/
GTADSMO05_0 ENCIFDO14 /
TXDEO09/
TXDE10/
HDSL14_MOSI2
C14 VDD1833_0 | — P21.6 | — — ETHSW_PHYLINKO / | — — — — HDSL00_MOSI2
ESC_PHYLINKO /
CANRXDP1
C15 VDD1833_0 | ETHO_REFCL | P21_7 | — — CANTXDP1 — — — — HDSLO1_LINK
K/
RMII0_REFCL
K
C16 VDD1833_0 | — P21_1 [ — — ETHO_RXD2/ — — — — TST_OUT12/
CANRXDPO HDSL00_MISO1
Cc17 VDD33 — P22_1 [ — GTETRGA ETHO_TXER / TXD5/ | — — — — HDSLO1_CLK1
SDA5/MOSI5 /
CANTX0
C18 VDD33 IRQ8 P22_6 | A19 GTETRGSB GMACO_PTPTRG1/ | — — — — DUEI15/
ESC_LATCH1/ HDSLO1_SEL2
DE5 / CANTX1/
SDO_WP
c19 VDD1833_1 | — P25 6 | — — ETH1_RXD2/ — — — — DUEI04 /
CANRX1 HDSLO03_CLK2
C20 VDD1833_1 | — P26_2 | — — GMAC1_MDIO / — — — — HDSLO04_LINK
ETHSW_MDIO /
ESC_MDIO/
CANTXDP1
C21 VDD1833_1 | — P25 3 [ — — ETH1_RXCLK — — — — DUEIO3 /
HDSLO03_SEL1
C22 VDD33 SEI P26_6 | CS2# — ETH1_TXER/ — — — — ENCIFOEO1 /
ESC_RESETOUT#/ DEEO1/
CANRXO HDSL04_SEL1
C23 VDD33 — P27 5 | — MTIOC1A / TXDO/SDAO/MOSIO / | — — — HSPI_IO3 ENCIFDO14 /
GTIOC08_4A/ | SPI_SSL00 TXDE10/
GTIOC02_2A HDSLO05_LINK
C24 VDD33 — P27 6 | — MTIOC1B / — — — — HSPI_CK ENCIFDI14 /
GTIOC08_4B / RXDE10/
GTIOC02_2B HDSL05_SMPL
D1 — - - — - - - - DDR_DQA12 | — —
D2 — — — — — — — — DDR_DQA9 — —
D3 — VSS — — — — — — — — —
D4 — — — — — — — — DDR_DQA13 — —
D5 — VSS — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (5 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
D6 VDD1833_6 | — P12_6 | D22 GTIOC05_4A/ | SS2#/CTS2#/ MCLK10 [ — — — ENCIFDOO05 /
GTIOC01_3B/ | RTS2#/SD0_DATA4 TXDEO5/
CMTW1_TICA1 HDSL10_SMPL
D7 VDD1833_6 | — P12_5 | D21 GTIOC05_3B/ | TXD2/SDA2/MOSI2/ | MDAT02 | — — — ENCIFOEO05 /
GTIOCO01_3A/ | SDO_DATA3 DEEO05 /
CMTW1_TOC HDSL10_LINK
0
D8 — VSS — — — — — — — — —
D9 VDD33 — P14_5 [ TEND POES# / ESC_RESETOUT#/ | — DISP_DATAGS | — — ENCIFDIOO /
GTIOC06_2A/ | CTS4# RXDEOQO /
GTIOC09_2A/ HDSL11_CLK2
GTIOC06_3B /
CMTWO_TOC
0
D10 VDD1833_7 | — P16_7 | — GTIOCO03_1A SD1_DATAO — — — — TST_OUTO5/
HDSL13_MISO1
D11 VDD1833_7 | IRQ15 P17_3 | — GTETRGA —_ —_ —_ —_ —_ SI106# /
HDSL13_MISO2
D12 VDD33 — P17_6 | WE2# GTADSMO01_0 [ ETHSW_PTPOUTO/ | — DISP_DATAG7 | — — SI07#/
/ GTETRGD / ESC_SYNCO/ HDSL14_SMPL
CMTW1_TIC1 [ RXD0/SCLO/MISOO /
SD1_PWEN
D13 — VSS — — — — — — — — —
D14 VDD1833_0 | — P21.5 | — — GMACO_MDIO / — — — — SI3#/
ETHSW_MDIO / HDSL00_MISO2
ESC_MDIO /
CANTX1
D15 VDD1833_0 | — P20 7 | — — ETHO_RXDO — — — — SI11#/
HDSL00_CLK1
D16 VDD1833_0 | — P20_6 | — — ETHO_RXCLK — — — — TST_OUT11/
HDSL00_SMPL
D17 — VSS — — — — — — — — —
D18 VDD33 IRQ9 P22_7 [ A18 GTIOC06_0A ETH1_CRS/ —_ —_ — — TST_OUT15/
ETHSW_TDMAOUT HDSL01_MISO2
2/ ESC_LINKACTO /
CANRXDP1
D19 VDD1833_1 | — P26 3 | — — ETHSW_PHYLINK1 / | — — — — HDSLO04_SMPL
ESC_PHYLINK1
D20 VDD1833_1 | — P25 5 [ — — ETH1_RXD1 — — — — SI03# /
HDSL03_MOSI1
D21 — VSS — — — — — — — — —
D22 VDD33 IRQ1 P27_0 | CS5# — ETH1_CRS/ — — — HSPI_INT# ENCIFDIO1 /
CANTXDPO / RXDEO1/
SPI_SSL02 HDSL04_MOSI1
D23 VDD33 — P27_4 | — MTIOC2B / RXDO/SCLO/MISO0 / | — — — HSPI_IO2 ENCIFOE14 /
GTIOC08_3B/ | CANTXDP1/ DEE10/
GTIOC02_1B SPI_MISO0 HDSL04_MOSI2
D24 VDD1833_2 | — P30 4 | — GTIOC09_5B ETH2_RXDV — — — — ENCIFDI11/
RXDE11/
HDSLO07_SEL1
E1 — VSS — — — — — — — — —
E2 — — — — — — — — DDR_DQA8 — —
E3 — — — — — — — —_ DDR_DQA11 —_ —_
E4 — — — — - - - - DDR_DQA14 | — —
E5 — — — — — - — - DDR_DQSA _C | — —
1
E6 VDD1833_6 | — P13_6 | D30 GTIOC06_3B/ | SS3#/CTS3#/ MCLK41 | — — — ENCIFDO13/
GTIOC04_3A | RTS3#/SPI_SSL23 TXDEO09 /
HDSL10_MOSI2
E7 VDD1833_6 | — P12_1 | D17 MTIC5W / CANTX1/SD0_CMD | — — — — TST_OUTO1/
GTIOC05_1B/ HDSL09_CLK2
CMTWO0_TOC
0
E8 VDD1833_6 | — P12_2 | D18 GTIOC05_2A/ | CANRXDP1/ — — — — SI01#/
CMTWO_TIC1 | SDO_DATAO HDSL09_SEL2
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (6 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
E9 VDD33 — P14_2 | BS# GTIOC06_0B/ | RXD4/SCL4/MISO4/ | — DISP_DATAG2 | — — ENCIFCKO0 /
GTIOC09_0B/ | SDO_WP SCKEO00 /
GTIOC05_3B HDSL11_SEL1
E10 VDD1833_7 | — P16_5 | — GTIOC03_0A SD1_CLK — — — — S104# /
HDSL13_CLK1
E11 VDD1833_7 | — P16_6 | — GTIOC03_0B SD1_CMD — — — — DUEIO5 /
HDSL13_SEL1
E12 VDD33 — P17_7 | WE3#/A | GTADSMO01_1 | ETHSW_PTPOUT1/ | — DISP_DATABO | — — DUEIO8 /
Hi# / ESC_SYNC1/ HDSL14_CLK1
CMTW1_TOC | TXD0/SDAO/MOSIO /
1 SD1_IOVS
E13 VDD33 — P17_4 [ A6/ GTADSMO00_0 | DEO/CANRXO/ — — — — DUEIO7 /
DREQ / GTETRGB / SD1_CD HDSL13_MOSI2
CMTW1_TICO
E14 VDD1833_0 | — P20_3 | — — ETHO_TXD2 / — — — — —
CANRXO
E15 VDD1833_0 | — P21.0 [ — — ETHO_RXD1 — — — — DUEI12/
HDSLO00_SEL1
E16 VDD1833_0 | — P21_4 | — — GMACO0_MDC / — — — — TST_OUT13/
ETHSW_MDC / HDSLO00_SEL2
ESC_MDC /
CANRX1
E17 VDD33 IRQ5 P22_3 | A22 GTETRGC ETHO_CRS/SCK5/ | — — — — DUEI14/
CANRXDPO HDSL01_MISO1
E18 VDD1833_1 | — P26_1 | — — GMAC1_MDC/ — — — — HDSL03_MOSI2
ETHSW_MDC /
ESC_MDC/
CANRXDP1
E19 VDD1833_1 [ — P25_4 | — — ETH1_RXDO — — — — TST_OUTO03/
HDSL03_MISO1
E20 VDD1833_1 | — P25 7 | — — ETH1_RXD3/ — — — — TST_OUTO04 /
CANTX1 HDSL03_SEL2
E21 VDD1833_1 | ETH1_REFCL | P26_4 | — — — — — — — —
K/
RMII1_REFCL
K
E22 VDD33 IRQO P26_7 | CS3# — ETH1_RXER/ — — — — ENCIFDOO1 /
ESC_LEDSTER/ TXDEO1/
CANRXDPO / HDSL04_MISO1
SPI_SSL01
E23 VDD1833_2 | — P29 1 [ — GTIOC09_0A ETH2_TXCLK — — — — ENCIFCKO09 /
SCKE09/
HDSL06_CLK1
E24 VDD1833_2 | IRQ10 P30_2 | — GTIOCO09_4B ETH2_RXD2/ —_ —_ —_ — ENCIFOE11/
SPI_MOSI2 DEE11/
HDSL07_SMPL
F1 — — — — — — — — DDR_DQA15 — —
F2 — VSS — — — — — — — — —
F3 — — — — — — — — DDR_DQA10 —_ —_
F4 — — — — — — — — DDR_DMIAT | — —
F5 — — — — — — — — DDR_DQSA T | — —
1
F6 — DDR_VDDQ | — — — — — — — — —
F7 VDD1833_6 | — P12_3 | D19 GTIOC05_2B/ | SCK2/CANTXDP1/ | — — — — HDSL09_MISO2
CMTWO_TOC | SDO_DATA1
1
F8 VDD1833_6 | IRQ3 P13_2 | D26 — SPI_MISO3/ MCLKO1 | — — — ENCIFDO12/
SDO_RST# ENCIFDOO03 /
TXDEO08/
TXDEO3/
HDSL10_MOSI1
F9 VDD1833_6 | — P13_3 | D27 GTIOC03_3A SCK3/SPI_SSL30 MDATO1 | — — — ENCIFDI12/
ENCIFDIO3 /
RXDEO8 /
RXDEO3 /
HDSL10_CLK2
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (7 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
F10 — VSS — — — — — — — — —
F11 VDD33 — P17_5 | A7/ GTADSMO00_1 | SCKO/CANTXO0 / — — — — TST_OUTO07 /
DACK / GTETRGC/ SD1_WP HDSL14_LINK
CMTW1_TOC
0
F12 VDD33 IRQ7 P18_0 | A8/ GTADSM02_0 | ESC_LEDRUN/ — DISP_DATAB1 | — — TST_OUTO08/
TEND SSO#/CTSO#/ HDSL14_SEL1
RTSO# /
CANRXDPO /
SD1_PWEN
F13 VDD33 IRQ4 P18_7 | A15 GTIOC07_4B/ | ETHSW_PTPOUT3/ | MDAT12 | — — — ENCIFDI13/
GTADSMO05_1 [ ESC_SYNC1/DE1/ ENCIFDI14 /
CANTXDP1 RXDEO09 /
RXDE10/
HDSL15_LINK
F14 VDD1833_0 | — P20_2 | — — ETHO_TXD1 — — — — —
F15 — VSS — — — — — — — — —
F16 VDD1833_0 | IRQ11 P22 0 | — — — — — — — HDSLO1_SMPL
F17 VDD33 IRQ10 P23 _0 | A17 GTIOC06_0B | ETH1_COL/ — — — — SI5#/
ETHSW_TDMAOUT HDSLO01_MOSI2
3/ESC_LINKACT1/
CANTXDP1
F18 VDD1833_1 | — P26 0 | — — ETH1_RXDV — — — — SI04# /
HDSL03_MISO2
F19 — VSS — — — — — — — — —
F20 VDD1833_2 | — P30_0 | — GTIOC09_3B ETH2_RXDO — — — — ENCIFDI10/
RXDE10/
HDSL06_MOSI2
F21 VDD1833_2 | — P29 6 | — GTIOC09_2B ETH2_TXEN/ — — — — ENCIFOE10/
SPI_SSL22 DEE10/
HDSL06_SEL2
F22 VDD1833_2 | IRQ8 P29 4 | — GTIOC09_1B ETH2_TXD2/ — — — — ENCIFDIO9 /
SPI_SSL20 RXDEO09 /
HDSL06_MOSI1
F23 — VSS — — — — — — — — —
F24 VDD1833_2 | IRQ14 P30_7 | — — ETHSW_PHYLINK2/ [ MCLK30 | — — — SI07#/
ESC_PHYLINK2 / HDSLO07_CLK2
SPI_MISO3/
SD1_IOVS
G1 — — — — — — — — DDR_DQA6 — —
G2 — — — — — — — — DDR_DQA5 — —
G3 — VSS — — — — — — — — —
G4 — VSS — — — — — — — — —
G5 — VSS — — — — — — — — —
G6 — DDR_VDDQ |— — — — — — — — —
G7 — VDD33 — — — — — — — — —
G8 — VSS — — — — — — — — —
G9 — VDDP_18_33 | — — — — — — — — —
G10 — VDD33 — — — — — — — — —
G11 — VDD1833_6 — — — — — — — — —
G12 — VDD1833_7 — — — — — — — — —
G13 — VDD1833_0 — — — — — — — — —
G14 — VDD1833_0 — — — — —_ —_ — — —
G15 — VDDP_18_1 — — — — — — — — —
G16 — VSS_PLLO — — — — — — — — —
G17 — VSS — — — — — — — — —
G18 — VSS — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (8 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
G19 VDD1833_2 | ETH2_REFCL | P31_0 | — GTETRGSA SPI_SSL30 — — — — HDSLO07_SEL2
K/
RMII2_REFCL
K
G20 VDD1833_2 | — P30_5 | — GTIOC09_6A GMAC2_MDC/ — — — — DUEIO7 /
ETHSW_MDC / HDSL07_MISO1
ESC_MDC/
SPI_RSPCK3
G21 VvDD1833_2 | IRQ9 P29 5 | — GTIOC09_2A ETH2_TXD3/ —_ —_ — — ENCIFCK10 /
SPI_SSL21 SCKE10/
HDSL06_CLK2
G22 VvVDD1833_2 | — P29 3 | — GTIOC09_1A ETH2_TXD1 — — — — ENCIFDOO09 /
TXDEO09/
HDSL06_MISO1
G23 VDD1833_2 | — P30_1 | — GTIOC09_4A ETH2_RXD1 — — — — ENCIFCK11/
SCKE11/
HDSLO7_LINK
G24 VDD1833_2 | IRQ13 P31_1 | — GTETRGSB ETH2_RXER/ —_ —_ —_ — HDSL07_MISO2
SPI_SSL31
H1 — — — — — - — - DDR_DQA4 | — —
H2 — VSS — — — — — — — — —
H3 — — — — — — — — DDR_DMIAO | — —
H4 — — — — - - - - DDR_DQA7 | — —
H5 — — — — — — — — DDR_DQSA C | — —
0
H6 — DDR_VDDQ | — — — — — — — — —
H7 — VDD33 — — — — — — — — —
H8 — VSS_PLL2 — — — — — — — — —
H9 — DVDDO8A_TS | — — — — — — — — —
u
H10 — VDDP_18_33 | — — — — — — — — —
H11 — VDDP_18_7 |— — — — — — — — —
H12 — VDD18_PLL3 | — — — — — — — — —
H13 — VSS_PLL3 — — — — — — — — —
H14 — VDDP_18. 0 |— — — — — — — — —
H15 — VDDP_18_33 | — — — — — — — — —
H16 — VDD18 PLLO | — — — — — — — — —
H17 — VSS — — — — — — — — —
H18 — VSS — — — — — — — — —
H19 — VDD1833_1 — — — — — — — — —
H20 VDD1833_2 | — P29 2 | — GTIOC09_0B ETH2_TXDO — — — — ENCIFOE09 /
DEE09 /
HDSL06_SEL1
H21 — VSS — — — — — — — — —
H22 VDD1833_2 | — P29 7 | — GTIOC09_3A ETH2_RXCLK/ — — — — ENCIFDO10/
SPI_SSL23 TXDE10/
HDSL06_MISO2
H23 VDD1833_2 | IRQ11 P30_3 [ — GTIOC09_5A ETH2_RXD3/ — — — — ENCIFDO11/
SPI_MISO2 TXDE11/
HDSL07_CLK1
H24 VDD1833_2 | — P30_6 | — GTIOC09_6B GMAC2_MDIO / — — — — TST_OUTO07 /
ETHSW_MDIO / HDSL07_MOSI1
ESC_MDIO/
SPI_MOSI3
J1 — — — — — — — — DDR_DQA2 — —
J2 — — — — — — — — DDR_DQAO — —
J3 —_ —_ —_ —_ —_ —_ —_ —_ DDR_DQA1 —_ —_
J4 — — — — — — — — DDR_DQA3 — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (9 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
J5 — — — — — — — — DDR_DQSA T | — —
0
J6 — VSS — — — — — — — — —
J7 — VDD33 — — — — — — — — —
J8 — VDD18 PLL2 |— — — — — — — — —
J9 — AVDD18A TS | — — — — — — — — —
]
J10 — VDDP_18 6 | — — — — — — — — —
J11 — vDDO08 — — — — — — — — —
J12 — VDDO08_PLL3 | — — — — — — — — —
J13 — VSS — — — — — — — — —
J14 — vDD08 — — — — — — — — —
J15 — VSS — — — — — — — — —
J16 — VDD08_PLLO | — — — — — — — — —
J17 — VDD33 — — — — — — — — —
J18 — VSS — — — — — — — — —
J19 — VDD1833_1 — — — — — — — — —
J20 VDD33 — P31_6 | A16/ POE11# GMAC2_PTPTRGO/ | MDAT32 | — — — ENCIFCK15/
TEND ETHSW_TDMAOUT ENCIFCKO1 /
0/ESC_LEDRUN/ SCKE11/
SPI_MISO0 SCKEO1/
HDSL08_SEL1
J21 VDD33 — P31_4 | DREQ POES8# ETH2_CRS/ MCLK81/ [ — — HSPI_IO6 ENCIFDOO09 /
ETHSW_PTPOUT2/ | MDAT31 TXDEO09/
ESC_SYNCO/ HDSL08_SMPL
SPI_RSPCKO/ / POUTB
SPI_SSL30
J22 VDD33 — P31.3 | — POE4# ETH2_RXER/ MDATS80/ | — — HSPI_IO5 ENCIFOEQ9 /
ETHSW_TDMAOUT | MCLK31 DEEO09/
1/ESC_LEDERR/ HDSLO08_LINK
SPI_SSL33
J23 VDD33 — P31_5 | DACK POE10# ETH2_COL/ MDAT81/ | — — HSPI_IO7 ENCIFDIO9 /
ETHSW_PTPOUT3/ | MCLK32 RXDEO09 /
ESC_SYNC1/ HDSL08_CLK1/
SPI_MOSI0/ POUTZ
SPI_SSL31
J24 VDD33 — P31_2 | — POEO# ETH2_TXER/ MCLKS80/ [ — — HSPI_IO4 ENCIFCKO09 /
SPI_SSL32 MDAT30 SCKEOQ9 /
HDSL07_MOSI2
/ POUTA
K1 — VSS — — — — — — — — —
K2 — — — — — — — — DDR_CAA1 — —
K3 — VSS — — — — — — — — —
K4 — VSS — — — — — — — — —
K5 — VSS — — — — — — — — —
Ké — — — — — — — — DDR_CKEA1 — —
K7 — VSS — — — — — — — — —
K8 — VvDDO08_PLL2 | — — — — — — — — —
K9 — VDDO08 — — — — — — — — —
K10 — VDDO08 — — — — — — — — —
K11 — VSS — — — — — — — — —
K12 — VDDO08 — — — — — — — — —
K13 — VSS — — — — — — — — —
K14 — VDDO08 — — — — — — — — —
K15 — VSS — — — — — — — — —
K16 — VDDO08 — — — — — — — — —
K17 — VDDP_18_2 |— — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (10 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
K18 — VDD1833_2 — — — — — — — — —
K19 — VDD1833_2 — — — — — — — — —
K20 VDD1833_3 | — P34_1 | A23 GTADSMO03_1 | ETH3_RXDO/ — — — — ENCIFDIO6 /
/ GTIOCO03_0B | SPI_MISO2 RXDEO06 /
HDSL10_CLK1
K21 VDD1833_3 | — P34_5 | CS3# GTADSMO05_1 | ETH3_RXDV/ — — ADTRG1# — ENCIFDIO7 /
/GTIOC03_2B | ESC_I2CCLK/ RXDEO07 /
TXD3/SDA3/MOSI3 / HDSL10_CLK2
IIC_sCL1/
SPI_SSL23
K22 VDD1833_3 | — P34_2 | A24 GTADSM04_0 | ETH3_RXD1/ — — — — ENCIFCKO7 /
/ GTIOCO03_1A | SPI_SSL20 SCKEOQ7 /
HDSL10_SEL1
K23 VDD1833_3 | — P34_4 | CS2# GTADSMO05_0 | ETH3_RXD3/RXD3/ | — — ADTRGO# — ENCIFDOO07 /
/ GTIOC03_2A | SCL3/MISO3/ TXDEO7 /
SPI_SSL22/ HDSL10_MOSI1
SD1_I0OVS
K24 VDD1833_3 | ETH3_REFCL | P34_6 | CS5# — ETH1_RXER/ — — ADTRG2# — DUEIO8 /
K/ ESC_I2CDATA / HDSL10_SEL2
RMII3_REFCL IIC_SDA1/
K SPI_RSPCK3
L1 — — — — — — — — DDR_CKA C |— —
L2 — — — — — — — — DDR_CAA3 — —
L3 — — — — — — — — DDR_CAA4 — —
L4 — — — — — — — — DDR_CSA0 — —
L5 _ _ — _ — — — — DDR_CSA1 — —
L6 — — — — — — — — DDR_CKEAO | — —
L7 — VSS — — — — — — — — —
L8 — VSs — — — — — — — — —
L9 — VSS — — — — — — — — —
L10 — VDDO08 — — — — — — — — —
L11 — VSS — — — — — — — — —
L12 — VDDO08 — — — — — — — — —
L13 — VSS — — — — — — — — —
L14 — VDDO08 — — — — — — — — —
L15 — VSS — — — — — — — — —
L16 — VDDO08 — — — — — — — — —
L17 — VDDP_18_33 | — — — — — — — — —
L18 — VSS — — — — — — — — —
L19 — VSS — — — — — — — — —
L20 VDD1833_3 | — P33_2 | A16 GTADSMO00_0 | ETH3_TXCLK/ MCLK50 | — — — ENCIFCKO1/
SCK1/ SCKEO1/
SPI_RSPCK1/ HDSL09_MOSI1
SPI_SSL30
L21 VDD1833_3 | — P34_3 [ A25 GTADSMO04_1 | ETH3_RXD2/ — — — — ENCIFOEOQ7 /
/ GTIOCO03_1B | SPI_SSL21/ DEEO7 /
SD1_PWEN HDSL10_MISO1
L22 VDD1833_3 | — P34_0 | A22 GTADSMO03_0 | ETH3_RXCLK/ — — — — ENCIFDOO06 /
/ GTIOCO03_0A | SPI_MOSI2 TXDEO6 /
HDSL10_SMPL
L23 VDD1833_3 | — P33_7 | A21 GTADSMO02_1 | ETH3_TXEN/ MDAT52 | — — — ENCIFOEO6 /
SPI_RSPCK2 DEEO06 /
HDSL10_LINK
L24 — VSS — — — — — — — — —
M1 — — — — — — — — DDR_CKA T |— —
M2 — VSS — — — — — — — — —
M3 — — — — — — — — DDR_CAA2 — —
M4 — VSS — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (11 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,

Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,

number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)

M5 _ — — — — — — — DDR_CAA5 | — —

M6 — Vss — — — — — — — — —

M7 — DDR_VDDQ | — — — — — — — — —

M8 — DDR_VAA — — — — — — — — _

M9 — vss — — — — — — — — —

M10 — VDD08 — — — — — — — — —

M11 — vss — — — — — — — — —

M12 — VDDO08 — — — — — — — — —

M13 — VSS — — — — — —_ — — —

M14 — VDD08 — — — — — — — — —

M15 — vss — — — — — — — — —

M16 — VDD08 — — — — — — — — —

M17 — VDD33 — — — — — — — — —

M18 — vss — — — — — — — — —

M19 — Vss — — — — — — — — —

M20 VDD1833_3 | IRQ12 P33_3 | A17 GTADSMO00_1 | ETH3_TXDO/RXD1/ | MDAT50 |— PCIE_RSTOU | — ENCIFOEO1 /
SCL1/MISO1/ TOB DEEO1/
SPI_MOSI1/ HDSL09_CLK2
SPI_RSPCKO

M21 VDD1833_3 | IRQ15 P33_6 | A20 GTADSM02_0 | ETH3_TXD3/TXD2/ | MCLK52 |— — — ENCIFCKO06 /
SDA2/MOSI2 / SCKEO06 /
SPI_SSL11/ HDSL09_MOSI2
SPI_SSL00

M22 — VSS — — — — — — — — —

M23 — VSS — — — — — — — — —

M24 VDD33_X EXTCLKIN — — — — - — — — —

N1 — VSS — — — — — — — — —

N2 —_ —_ — — — — — — DDR_CKEB1 —_ —_

N3 — — — — — — — — DDR_CABO — —

N4 — — — — — — — — DDR_CAA0Q — —

N5 — DDR_VDDQ — — — — — — — — —

N6 — Vss — — — — — — — — —

N7 — — — — — — — — DDR_RESET_ | — —

N

N8 — — — — — — — — DDR_ATEST | — —

N9 — Vss — — — — — — — — —

N10 — VDDO08 — — — — — — — — —

N11 — VSS — — — — — — — — —

N12 — VDDO08 — — — — — —_ — — —

N13 — Vss — — — — — — — — —

N14 — VDD08 — — — — — — — — —

N15 — Vss — — — — — — — — —

N16 — VDDO08 — — — — — —_ — — —

N17 — VDDP_18.3 |— — — — — — — — —

N18 — VDD1833 3 | — — — — — — — — —

N19 — VDD1833 3 | — — — — — — — — —

N20 vDD1833_3 | IRQ13 P33_4 [ A18 GTADSMO1_0 | ETH3_TXD1/TXD1/ | MCLK51 |— PCIE_RSTOU | — ENCIFDOO1 /
SDA1/MOSI1 / T1B TXDEO1/
SPI_MISO1/ HDSL09_SEL2
SPI_MOSI0
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RZ/T2H and RZ/N2H Datasheet 1. Overview
Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (12 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
N21 VDD1833_3 | IRQ14 P33_5 | A19 GTADSMO1_1 | ETH3_TXD2/RXD2/ | MDAT51 | — — — ENCIFDIO1 /
SCL2/MISO2 / RXDEO1/
SPI_SSL10/ HDSL09_MISO2
SPI_MISO0
N22 VDD33_X XTALSEL — — — — — —_ — — —
N23 — XTAL — — — — — — — — —
N24 — EXTAL — — — — — — — — —
P1 — — — — — — — — DDR_CKB.T |— —
P2 — — — — — — — — DDR_CKEBO | — —
P3 — vss — — — — — — — — —
P4 — vss — — — — — — — — —
P5 — DDR_VDDQ |— — — — — — — — —
P6 — Vss — — — — — — — — —
P7 — — — — — — — — DDR_DTEST |— —
P8 — — — — — — — — DDR_ZN — —
P9 — VDDO08 — — — — — — — — —
P10 — VDD08 — — — — — — — — —
P11 — vss — — — — — — — — —
P12 — VDD08 — — — — — — — — —
P13 — VDD18_PLL4 | — — — — — — — — —
P14 — VDD08 — — — — — — — — —
P15 — Vss — — — — — — — — —
P16 — Vss — — — — — — — — —
P17 — VDD33_X — — — — — — — — —
P18 — VDDP_18 X |— — — — — — — — —
P19 — OTPVDDO08 — — — — — — — — —
P20 — OTPVDD18 | — — — — — — — — —
P21 — vss — — — — — — — — —
P22 — Vss — — — — — — — — —
P23 — Vss — — — — — — — — —
P24 — vss — — — — — — — — —
R1 _ _ — _ — — — — DDR_CKB_C |— —
R2 — — — — — — — — DDR_CABH1 — —
R3 — DDR_VDDQ | — — — — — — — — —
R4 _ _ — — — — — — DDR_CAB2 | — —
R5 — — — — — — — — DDR_CAB5 |— —
R6 — — — — — — — — DDR_CSBO | — —
R7 — vss — — — — — — — — —
R8 — VSS — — — — — —_ — — —
R9 — VDDO08 — — — — — — — — —
R10 — VDD08 — — — — — — — — —
R11 — vss — — — — — — — — —
R12 — VSS — — — — — — — — —
R13 — VSS_PLL4 — — — — — — — — —
R14 — PCIE_VDDO8A | — — — — — — — — —
_L1
R15 — PCIE_VDDO8A | — — — — — — — — —
Lo
R16 — VSS — — — — — — — — —
R17 — VSS — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (13 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
R18 — Vss — — — — — — — — —
R19 — Vss — — — — — — — — —
R20 — VSS — — - — - —_ — — —
R21 — AVSSIO_ADC | — — — — — — — — —
0
R22 — AVDDREF_AD | — — — — — —_ — — —
Co
R23 — — — — — — — — AN002 - —
R24 — — — — — — — — ANO0O — —
T1 — — — — — — — — DDR_CAB3 — —
T2 — VSS — — — — — —_ — — —
T3 _ _ — _ — — — — DDR_CAB4 | — —
T4 — — — — — — — — DDR_DQBO | — —
T5 — vss — — — — — — — — —
T6 — — — — — — — — DDR_CSB1 — —
T7 — VSS — — — — — — — — _
T8 — vss — — — — — — — — —
To — Vss — — — — — — — — —
T10 — VSS_PLL1 — — — — — — — — —
™ — VDD18_PLLA1 — — — — — — — — —
T12 — VDDO08_PLL1 — — — — — —_ — — —
T13 — VDDO8_PLL4 | — — — — — — — — —
T14 — PCIE_VDDO8A | — — — — — — — — —
_L1
T15 —_ PCIE_VDDO8A | — — — — — — — —_ —_
_Lo
T16 — PCIE_VDD18A | — — — — — — — — —
L1
T17 — PCIE_VDD18A | — — — — — — — — —
Lo
T18 — VSS — — — — — — — — —
T19 — Vss — — — — — — — — —
T20 — AVDD_ADCO — — — — — — — _ _
T21 — AVSSIO_ADC | — — — — — — — — —
0
T22 —_ AVDDIO_ADC | — — — — — — — —_ —_
0
T23 — —_ — — - — - —_ ANO003 — —
T24 — — — — — — — — AN001 — —
u1 — — — — — — — — DDR_DQB2 — —
u2 — — — — — — — — DDR_DQB1 — —
us3 — VSS — — — — — — — — —
U4 — — — — — — — — DDR_DQB3 | — —
us — — — — — — — — DDR_DQSB_T | — —
0
ue — VSS — — - — - —_ — — —
u7 — VSS — — — — — — — — —
us - VSS — — — — — — — - -
U9 — VSS — — — — — — — — —
u10 — VDDP_18 33 | — — — — — — — — —
u11 — VDD1833_4 — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (14 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCDC USB, PCIE) MBXSEM) ENCOUT)
u12 — VSS — — — — — — — — —
u13 — VDDP_18_5 — — — — — —_ — — —
u14 — VSS — — - — — — — — —
u15 — USB_USVDD1 | — — — — — — — — _
8
u16 — PCIE_VDD18A | — — — — — —_ — — —
_L1
u17 —_ PCIE_VDD18A | — — — — — — — — —
_Lo
u18 — VSS — — — — — — — — _
u19 — VSS — — — — — - — — —
u20 — AVSS_ADCO — — — — — —_ — — —
u21 — AVDDIO_ADC | — — — — — — — — —
1
u22 — AVDDREF_AD | — — — — — — — — _
u23 — — — — — — — — AN100 — —
u24 — — — — — — — — AN103 — —
V1 — VSS — — — — — — — — _
V2 _ _ — _ — — — — DDR_DQB4 | — —
V3 _ _ — _ — — — — DDR_DQB7 | — —
V4 _ _ — _ — — — — DDR_DMIBO | — —
V5 _ _ — _ — — - — DDR_DQSB_C | — —
0
V6 — VSS — — — — — —_ — — —
v7 VDD33 TRST# — — — — — — — — —
V8 — VDD33 — — — — — — — — _
V9 —_ VDD33 — — — — — —_ — — —
V10 — VDDP_18 4 |— — — — — — — _ _
V11 — VDD1833_4 — — — — — — — — _
V12 — VDDP_18_33 | — — — — — — — — —
V13 — VDD1833_5 — — — — — —_ — — —
V14 — VSS — — — — — — — — —
V15 — USB_USVDD1 | — — — — — — — — _
8
V16 — USB_USVDD3 | — — — — — —_ — — —
3
V17 s USB_USVDD3 | — — — — — — — — —
3
V18 — VSS — — — — — — — — _
V19 — VSS — — — — — —_ — — —
V20 — AVSS_ADC1 — — — — — — — — —
V21 — AVSSIO_ADC | — — — — — — — — _
1
V22 — AVSSIO_ADC | — — — — — — — — —
1
V23 — — — — — — — — AN102 - —
V24 — — — — — — — — AN101 — —
W1 — - - - - - — — DDR_DQB6 | — —
W2 —_ DDR_VDDQ — — — — — —_ — — —
w3 — - - - — - - — DDR_DQB5 | — —
W4 — VSS — — — — — — — — _
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (15 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
W5 — VSS — — — — — — — — —
w6 — VSS — — — — — — — — —
w7 VDD1833_4 | IRQ11 P06_5 [ — GTETRGC IIC_SDA1/ — — — — HDSLO05_SEL1
XSPI0_IO7
w8 VDD1833_4 | IRQ9 P06_3 | — GTETRGA IIC_SDAO / — — — — TST_OUTO09/
XSPI0_IO5 HDSL05_SMPL
W9 VDD33 IRQ14 P03_4 | D12 MTCLKB / IIC_SDA1 — — — — ENCIFOEOQ2 /
MTIOCS8D / DEEO02/
GTIOC02_3B/ HDSL02_MISO2
GTADSMO09_1
/
CMTW1_TOC
1/RTCAT1HZ
w10 — VSS — — — — — — — — —
w11 VDD1833_5 | IRQ6 P0O1_0 [ — MTIOC3A/ IIC_SCL1/ — — — — ENCIFDOO00 /
MTIOC1A/ XSPI1_CKP ENCIFDOO04 /
GTIOC00_4A/ TXDEOO /
GTIOC00_2B TXDEO4 /
HDSL00_MISO2
w12 VDD33 IRQ1 P00_2 | D2 MTIOC4A / ETH3_CRS — — ADTRGO# / — SI00# /
GTIOC00_1A USB_EXICEN HDSL00_CLK1
W13 — VDD1833_5 — — — — — — — — —
w14 — USB_USDVDD | — — — — — — — — —
W15 — USB_USDVDD | — — — — — — — — —
w16 — VSS — — — — — — — — —
w17 — VSS — — — — — — — — —
W18 — PCIE_VDD18A | — — — — — — — — —
_CMN
W19 — VSs — — — — — — — — —
W20 — AVDD_ADC1 — — — — — — — — —
w21 — AVSSIO_ADC | — — — — — — — — —
2
w22 — AVSSIO_ADC | — — — — — — — — —
2
w23 — — — — — — — — AN206 — —
w24 — — — — — — — — AN210 — —
Y1 — — — — — — — — DDR_DQB8 — —
Y2 — VSS — — — — — — — — —
Y3 — — — — — — — — DDR_DQB15 — —
Y4 — VSS — — — — — — — — —
Y5 — — — — — — — — DDR_DQSB_T | — —
1
Y6 — VSS — — — — — — — — —
Y7 VDD1833_4 | IRQ8 P06_2 [ — — IIC_SCLO/ — — — — DUEI09 /
XSPI0_IO4 HDSLO05_LINK
Y8 VDD1833_4 | IRQ10 P06_4 | — GTETRGB IIC_SCL1/ — — — — SI09# /
XSPI0_IO6 HDSL05_CLK1
Y9 VDD33 — P03_1 | D9 MTIOC4B / — — — — — ENCIFDOO02 /
MTIOC1B / TXDEO2/
GTIOC02_2A/ HDSL02_MOSI1
GTADSMO08_0
/
CMTW1_TICO
Y10 VDD1833_5 | IRQ10 P02_3 [ — MTIOC6C / ETH3_COL/ MDAT22 | — USB_OVRCU | — ENCIFDIO1 /
MTIOC1B / IIC_SCLO/ R RXDEO1/
GTIOC01_4B | liC_SCL2/ HDSL01_MOSI2
XSPI1_I07
Y11 VDD1833_5 | IRQ11 P02 4 | — POEO# 1IIC_SDAO MDAT20 | — USB_EXICEN [ MBX_HINT# | HDSL02_LINK
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (16 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
Y12 VDD1833_5 | — PO1_2 | — MTIOC6B / XSPI1_CS1# — — — — DUEIO2 /
MTIOCS8B / HDSLO1_LINK
GTIOCO01_0A/
GTIOC04_0A
Y13 — VDD33 — — — — — — — — —
Y14 — —_ — — - — - —_ USB_VUBUSI | — —
N
Y15 — — — — — — — — USB_TXRTUN | — —
E
Y16 — — — — — — — — PCIE_REFCLK | — —
_N1
Y17 — — — — — — — — PCIE_REFCLK | — —
_PO
Y18 — PCIE_VDD18A | — — — — — — — — —
_CMN
Y19 — VSS — — — — — — — — —
Y20 — AVDD_ADC2 — — — — — — — — —
Y21 — AVDDIO_ADC | — — — — — — — — —
2
Y22 — — — — — — — — AN209 — —
Y23 - - - - - - - - AN208 — —
Y24 — — — — — — — — AN202 — —
AA1 — - - — — - — - DDR_DQB14 | — —
AA2 — — — — — — — — DDR_DQB9 — —
AA3 — — — — — — — — DDR_DMIB1 — —
AA4 — - - — - - - - DDR_DQB10 | — —
AA5 _ — — — — — — — DDR_DQSB_C | — —
1
AAB VDD33 BSCANP — — — — — — — — —
AA7 VDD1833_4 | IRQ3 PO5_1 | — — XSPI0_CKP — — — s DUEI06 /
HDSL04_SMPL
AA8 — VSS — — — — — — — — —
AA9 VDD33 IRQ13 P03_3 | D11 MTCLKA/ IIC_SCL1 — — — — ENCIFCKO02 /
MTIOCS8C / SCKEO02 /
GTIOC02_3A/ HDSL02_SEL2
GTADSM09_0
/
CMTW1_TICA1
AA10 VDD1833_5 | IRQ8 P02_1 | — MTCLKD / ETH3_RXER/ MDAT21 | — — — ENCIFOEO1 /
MTIOCOD / lIC_SCL2/ DEEO1/
GTIOC01_3B XSPI1_I05 HDSLO1_SEL2
AAT1 VDD1833_5 | IRQ9 P02_2 | — MTIOC6A / ETH3_CRS/ MCLK22 | — USB_VBUSEN | — ENCIFDOO01 /
MTIOC1A/ IIC_SDA2/ TXDEO1/
GTIOCO01_4A | XSPI1_IO6 HDSLO1_MISO2
AA12 VDD1833_5 | IRQ7 P02 0 | — MTCLKC / ETH3_TXER/ MCLK21 [ — — — ENCIFCKO1/
MTIOCOC / IIC_SDA1/ SCKEO01/
GTIOCO01_3A | XSPI1_l04 HDSLO01_CLK2
AA13 VDD33 IRQO P00_1 | D1 MTIOC3D / ETH3_RXER — — USB_OVRCU | — TST_OUTO00 /
GTIOC00_0B R HDSLO00_SMPL
AA14 | — — — — — — — — USB_OTG_ID |— —
AA15 — VSS — — — — — — — — —
AA16 | — — — — — — — — PCIE_REFCLK | — —
_P1
AA17 | — — — — — — — — PCIE_REFCLK | — —
_NO
AA18 — VSS — — — — — — — — —
AA19 — VSS — — — — — — — — —
AA20 — AVSS_ADC2 — — — — — — — — —
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (17 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
AA21 — AVDDREF_AD | — — — — — — — — —
c2
AA22 | — — — — — — — — AN213 — —
AA23 | — — — — — — — — AN201 — —
AA24 | — — — — — — — — AN200 — —
AB1 —_ — — — — — — — DDR_DQB12 —_ —_
AB2 — VSS — — — — — — — — —
AB3 — — — — — — — — DDR_DQB13 — —
AB4 — — — — — — — — DDR_DQB11 | — —
AB5 — VSS — — — — — — — — —
AB6 VDD1833_4 | IRQ4 P05 2 | — — lIC_SCL2/ — — — — TST_OUTO06 /
XSPI0_CKN HDSL04_CLK1
AB7 VDD1833_4 | — P06_1 | — — XSPI0_IO3 — — — — SI108# /
HDSL04_MOSI2
AB8 VDD1833_4 | IRQ6 P05_4 | — — IIC_SDA2/ — — — —_ DUEIO7 /
XSPIO_CS1# HDSL04_MISO1
AB9 VDD33 IRQ12 P03_2 | D10 MTIOC4D / — — — — s ENCIFDIO2 /
MTIOC1A/ RXDEO02 /
GTIOC02_2B / HDSL02_CLK2
GTADSMO08_1
/
CMTW1_TOC
0
AB10 VDD33 — P02_6 | D6 MTIOC3D / SDO_IOVS MDAT00 | — — — HDSL02_CLK1/
MTIOCS8B / POUTB
GTIOC02_0B/
GTADSMO06_1
/
CMTWO_TOC
0
AB11 VDD1833_5 | — PO1_1 | — MTIOC3C / XSPI1_CS0# MCLK20 | — — — ENCIFDIOO /
MTIOCB8A / ENCIFDIO4 /
GTIOC00_4B RXDEOO /
RXDEO4 /
HDSL00_MOSI2
AB12 VDD1833_5 | — PO1_7 | — MTIOC7D / XSPI1_I03 — — — — SI03#/
MTIOCOB / HDSLO1_MOSH1
GTIOC01_2B/
GTIOC04_2B
AB13 VDD33 SEI P00_0 | DO MTIOC3B / ETH3_TXER — — USB_VBUSEN | — DUEI00 /
GTIOC00_0A HDSLO00_LINK
AB14 | — VSS — — — — — — — — —
AB15 | — VSS — — — — — — — — —
AB16 | — VSS — — — — — — — — —
AB17 — VSS — — — — — — — — —
AB18 | — VSS — — — — — — — — —
AB19 | — VSS — — — — — — — — —
AB20 — VSS — — — — — — — — —
AB21 — VSS — — — — — — — — —
AB22 | — — — — — — — — AN203 — —
AB23 — AVSSIO_ADC | — — — — — — — — —
2
AB24 | — — — — — — — — AN212 — —
AC1 VDD33 MDX — — — — —_ —_ — — —
AC2 VDD33 IRQ8/ P08_5 [ — GTETRGSA IIC_SCL1/ MCLKO02 | — — — HDSL06_MISO2
RSTOUT# SD1_PWEN
AC3 VDD33 TDO P08 4 | — — — — — — — HDSL06_SEL2
AC4 VDD33 RES# — — — — — — — — —
AC5 VDD33 TCK P08_3 [ — — — — — — — SI10#/
HDSL06_CLK2
R01DS0426EJ0110 Rev.1.10 RENESAS Page 67 of 133

Oct 25, 2024



RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (18 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
AC6 VDD1833_4 | — P06_0 [ — — XSPI0_IO2 — — — — TST_OUTO08/
HDSL04_MISO2
AC7 VDD1833_4 | — P05_7 | — — XSPIO_IO1 — — — — DUEIO8 /
HDSL04_SEL2
AC8 VDD1833_4 | IRQ12 P06_7 | — POE4#/ GMAC1_MDC/ — — — — HDSL05_MISO1
GTETRGD IIC_SCL2
AC9 VDD33 — P02_7 | D7 MTIOC4A / — MCLKO1 | — — — HDSL02_SEL1/
MTIC5U / POUTZ
GTIOC02_1A/
GTADSMO07_0
/
CMTWO_TICA1
AC10 |[— VSS — — — — — — — — —
AC11 VDD1833_5 | — PO1_5 [ — MTIOC7C / XSPI1_IO1 — — — — DUEIO3 /
MTIC5W / HDSLO1_SEL1
GTIOC01_1B/
GTIOC04_1B
AC12 VDD1833_5 | — P0O1_3 [ — MTIOC6D / XSPI1_DS — — — — TST_OUT02/
MTIC5U / HDSLO1_SMPL
GTIOC01_0B/
GTIOC04_0B
AC13 VDD33 IRQ3 P00_4 | D4 MTIOC4B / — — — ADTRG2# — TST_OUTO1/
GTIOC00_2A HDSL00_MISO1
AC14 | — - - - - - - - USB_QDP — —
AC15 | — VSS — — — — — — — — —
AC16 | — — — — — — — — PCIE_RXDN_L | — —
1
AC17 — — — — — — — — PCIE_RXDN_L | — —
0
AC18 | — VSS — — — — — — — — —
AC19 |[— — — — — — — — PCIE_TXDN_L | — —
1
AC20 |— — — — — — — — PCIE_TXDN_L | — —
0
AC21 | — VSS — — — — — — — — —
AC22 |— — — — — — — — AN211 — —
AC23 | — — — — — — — — AN204 — —
AC24 | — — — — — — — — AN207 — —
AD1 — VSS — — — — — — — — —
AD2 VDD33 SEI/ CKIO P08_6 | — GTIOC08_3A/ | IIC_SDA1/ MDATO02/ | — — — DUEI1/
GTETRGSB SD1_IOVS MCLK11 HDSL06_MOSI2
AD3 VDD33 T™MS P08_1 [ — — — — — — — DUEI10/
HDSL06_MISO1
AD4 VDD33 TDI P08_2 [ — — — — — — — TST_OUT10/
HDSL06_MOSI1
AD5 VDD1833_4 | — P05 6 | — — XSPI0_I00 — — — — SI07#/
HDSL04_CLK2
AD6 VDD1833_4 | — P05_5 [ — — XSPI0_DS — — — — TST_OUTO07 /
HDSL04_MOSI1
AD7 VDD1833_4 | MDD P06_6 | — — XSPI0O_RESETO# — — — — —
AD8 VDD1833_4 | IRQ5 P05_3 [ — — XSPI0_CS0# — — — — SI06# /
HDSL04_SEL1
AD9 VDD33 — P03_0 | D8 MTIOCA4C / — MDATO1 | — — — HDSL02_MISO1
MTIC5V /
GTIOC02_1B/
GTADSMO7_1
/
CMTWO_TOC
1
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RZ/T2H and RZ/N2H Datasheet

1. Overview

Table 1.21 List of pins and pin functions (RZ/N2H 576-pin FCBGA) (19 of 19)
Power supply Timer (MTU3, | Communication Analog / High | Host Encoder I/F
10 Port clock, system POE3, GPT/ (SCI, lIc, GMAC, speed Interface (ENCIF, SCIE,
Pin power control, 110 Bus, POEG, CMTW, | ESC, USB, CANFD, (DDRSS, ADC, | (SHOST, ENDAT, HDSL,
number [ domain Interrupt port DMAC | RTC) SPI, xSPI, SDHI) DSMIF LCcDC USB, PCIE) MBXSEM) ENCOUT)
AD10 VDD33 — P02_5 | D5 MTIOC3B / IIC_SCLO / MCLKO0O | — — — HDSL02_SMPL
MTIOCB8A / SDO_PWEN / POUTA
GTIOC02_0A/
GTADSMO06_0
/
CMTWO_TICO
AD11 VDD1833_5 | — PO1_6 [ — MTIOC7B / XSPI1_102 — — — — TST_OUTO03/
MTIOCOA / HDSLO1_MISO1
GTIOCO01_2A/
GTIOC04_2A
AD12 VDD1833_5 | — PO1_4 [ — MTIOC7A/ XSPI1_I00 - —_ — — SI02# /
MTIC5V / HDSLO1_CLK1
GTIOC01_1A/
GTIOC04_1A
AD13 VDD33 IRQ2 P00_3 | D3 MTIOCA4C / ETH3_COL — — ADTRG1# — DUEIO1 /
GTIOC00_1B HDSLO00_SEL1
AD14 | — — — — — — — — USB_QDM — —
AD15 | — VSS — — — — — — — — —
AD16 | — — — — — — — — PCIE_RXDP_L | — —
1
AD17 | — — — — — — — — PCIE_RXDP_L | — —
0
AD18 | — VSS — — — — — — — — —
AD19 | — — — — — — — — PCIE_TXDP_L | — —
1
AD20 | — — — — — — — — PCIE_TXDP_L | — —
0
AD21 — VSS — — — — — — — — —
AD22 | — — — — — — — — AN205 — —
AD23 | — — — — — — — — AN214 — —
AD24 — AVSSIO_ADC | — — — — — — — — —
2
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RZ/T2H and RZ/N2H Datasheet 2. Electrical Characteristics

2. Electrical Characteristics

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

e (Core voltage
VDDO08 = VDDO08 PLLn (n=0to4)=DVDD0SA TSU =OTPVDDO08 =USB USDVDD =PCIE VDDOSA Ln (n=
0,1)=AVDD ADCn(n=0t02)=0.76t0 0.84 V

e [ PDDR4 I/O voltage
DDR VDDQ=1.06t0 1.17 V
e 1.8V I/O and analog voltage
VDDI1833 n(n=0to 7, 1.8 Vmode) = VDDP 18 n(n=0to 7,33, X)=VDDI8 PLLn (n=0
to4) = AVDD18A TSU=OTPVDD18 =USB USVDDI18 =PCIE VDD18A CMN =PCIE VDDI18A L0=
PCIE VDD18A L1=DDR VAA = AVDDIO ADCn (n=0to2)=AVDDREF ADCn(n=0t02)=1.71t0 1.89 V

e 3.3V I/O and analog voltage
VDD33 =VDDI1833 n(n=0to 7,3.3 Vmode)=VDD33 X=USB USVDD33=3.135t03.465V

e Ground
VSS=VSS PLLn (n=0to4)=AVSS ADCn (n=0to2)=AVSSIO ADCn(n=0t02)=0V

e Operating Temperature
Tj=-40 to 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 1/O) VDD33, -0.3to +3.8 \Y
VDD1833_0 to VDD1833_7 (3.3-V mode)
Power supply voltage (1.8-V 1/0O) VDD1833_0 to VDD1833_7 (1.8-V mode), -0.3to0 +2.5 \%
VDDP_18_33,
VDDP_18_0 to VDDP_18_7
Power supply voltage (Core) VDDO08 -0.3to +1.2
Input voltage Vin (3.3-V logic) -0.3 to smaller value of VDD33/
VDD1833_n (3.3-V mode) + 0.3
or3.8
Input voltage Vin (1.8-V logic) -0.3 to smaller value of \Y
VDD1833_n (1.8-V mode) + 0.3
or2.5
Oscillator power supply voltage VDD33_X -0.3to0 +3.8 Vv
VDDP_18_X -0.3to +2.5 \
PLL power supply voltage VDD18_PLLO to VDD18_PLL4 -0.3to +2.5 Vv
VDDO08_PLLO to VDD08_PLL4 -0.3to +1.2 \
TSU power supply voltage AVDD18A_TSU -0.3to +2.5 \%
DVDDO8A_TSU -0.3to+1.2 \
OTP power supply voltage OTPVDD18 -0.3to0 +2.5 Vv
OTPVDDO08 -0.3to+1.2 \
USB power supply voltage USB_USVDD33 -0.3t0 +3.8 \%
USB_USVDD18 -0.3to+2.5 \
USB_USDVDD -0.3to+1.2 \
PCI Express power supply voltage PCIE_VDD18A_CMN, PCIE_VDD18A_LO, -0.3to +2.5 \%
PCIE_VDD18A_L1
PCIE_VDDO8A_LO, PCIE_VDDO8A_L1 -0.3to+1.2 \
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RZ/T2H and RZ/N2H Datasheet 2. Electrical Characteristics

Table 2.1 Absolute maximum ratings (2 of 2)

Parameter Symbol Value Unit
LPDDR4 power supply voltage DDR_VAA -0.3to +2.5 Vv
DDR_VDDQ -0.3to +1.5 \Y
ADC12 power supply voltage AVDDIO_ADCO to AVDDIO_ADC2 -0.3to +2.5 \Y
AVDD_ADCO to AVDD_ADC2 -0.3to +1.2 \Y
ADC12 analog input voltage VAN -0.3 to smaller value of \Y
AVDDIO_ADCn + 0.3 0r 2.5
ADC12 reference voltage AVDDREF_ADCO to AVDDREF_ADC2 -0.3 to smaller value of \Y
AVDDIO_ADCn + 0.3 0r 2.5
Crystal oscillator pins input voltage XTAL, EXTAL -0.3to+2.5 \%
Operating temperature (Junction T -40 to +125 °C
temperature)
Storage temperature Tstg -40 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 (1 of 2)

Parameter Symbol Min. Typ. Max. Unit
Power supply voltage (3.3-V 1/O) VDD33, 3.135 3.3 3.465 \Y
VDD1833_0 to VDD1833_7 (3.3-V mode)
Power supply voltage (1.8-V 1/0O) VDD1833_0 to VDD1833_7 (1.8-V mode), 1.71 1.8 1.89 \%
VDDP_18_33,
VDDP_18_0 to VDDP_18_7
Power supply voltage (Core) VDDO08 0.76 0.8 0.84 \%
Ground VSS — 0 — \Y
Oscillator power supply voltage VDD33_X 3.135 3.3 3.465 \%
VDDP_18_X 1.71 1.8 1.89 \Y
PLL power supply voltage VDD18_PLLO to VDD18_PLL4 1.71 1.8 1.89 \%
VDDO08_PLLO to VDD08_PLL4 0.76 0.8 0.84 \
VSS_PLLO to VSS_PLL4 — 0 — \Y
TSU power supply voltage AVDD18A_TSU 1.71 1.8 1.89 \%
DVDDO8A_TSU 0.76 0.8 0.84 \Y
OTP power supply voltage OTPVDD18 1.71 1.8 1.89 \%
OTPVDDO08 0.76 0.8 0.84 \Y
USB power supply voltage USB_USVDD33 3.135 3.3 3.465 \%
USB_USVDD18 1.71 1.8 1.89 \
USB_USDVDD 0.76 0.8 0.84 \Y
PCI Express power supply voltage PCIE_VDD18A_CMN, 1.71 1.8 1.89 \%
PCIE_VDD18A_LO, PCIE_VDD18A_L1
PCIE_VDDO8A_LO, PCIE_VDDO8A_L1 0.76 0.8 0.84 \
LPDDR4 power supply voltage DDR_VAA 1.71 1.8 1.89
DDR_VDDQ 1.06 1.1 1.17
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RZ/T2H and RZ/N2H Datasheet 2. Electrical Characteristics

Table 2.2 Power supply (2 of 2)

Parameter Symbol Min. Typ. Max. Unit

ADC12 power supply voltage AVDDIO_ADCO0 to AVvDDIO_ADC2 1.71 1.8 1.89 \%
AVDD_ADCO to AvDD_ADC2 0.76 0.8 0.84 Vv
AVSSIO_ADCO to AVSSIO_ADC2 — 0 — Vv
AVSS_ADCO to AVSS_ADC2 — 0 — \Y

2.3 Power On/Off Sequence

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

For power-up, 0.8-V (i.e. VDDO0S8) must be supplied first, 1.8-V power (i.e. VDD18 and AVDD) must be supplied second,
1.1-V power must be supplied third, then 3.3-V power (i.e. DDR_VDDQ and VDD33) must be supplied. The power-up
sequence must be completed within 100 ms. Reset signal (i.e. RES#) must be held to Low level during the power-up.

For Power-down, 1.1-V and 3.3-V power (i.e. DDR_VDDQ and VDD33) must go down first and then 0.8-V and 1.8-V
power (i.e. VDDO08, VDD18, and AVDD). The power-down sequence must be completed within 100 ms.

Rise time of each power supply for the power-up must be larger than 40 ps and fall time of each power supply for 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.
Stable clock must be supplied to EXTAL/XTAL or EXTCLKIN pin when reset signal (i.e. RES#) is driven high.
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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 40 us — 30 ms

(2) Tdly0818u Delay time from completion of rising of the 0.8-V power supply 1us — 100 ms
voltage to start of rising of the 1.8-V power supply voltage

3) Tdly1811u Delay time from completion of rising of the 1.8-V power supply 0 — 100 ms
voltage to start of rising of the 1.1-V power supply voltage

(4) Tdly1133u Delay time from start of rising of the 1.1-V power supply voltage to 0 — 100 ms
start of rising of the 3.3-V power supply voltage

(5) Tdlyresetu Delay time from completion of rising of the 3.3-V power supply 10 ms — —
voltage to start of rising of RES#

(6) Trisereset Rising time of RES# — — 150 ps

(7) Tdly3311d Delay time from start of falling of the 3.3-V power supply voltage to |0 — 100 ms
start of falling of the 1.1-V power supply voltage

(8) Tdly3318d Delay time from the time when 3.3-V power supply voltage drops 0 — 100 ms
below 1.98-V to start of falling 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.
(9) Tdly1118d Delay time from completion of falling of the 1.1-V power supply 0 — 100 ms
voltage to start of falling of the 1.8-V power supply voltage
(10) Tdly1808d Delay time from start of falling of the 1.8-V power supply voltageto |0 — 100 ms
start of falling of 0.8-V power supply voltage
(11) Tdlyresetd Delay time from start of falling of RES# to start of falling of the 3.3-V | 10 ps — —
power supply voltage
(12) Tdlytotalu Startup time of all power supply voltage 0 — 100 ms
(13) Tdlytotald Shut down time of all power supply voltage 0 — 100 ms
(14) Tfallpwr Falling time of the power supply voltage 10 us — 30 ms
24 DC Characteristics
Table 2.4 DC Characteristics for Type A 1/0 buffer (VDD33 domain)
ltem Symbol | Conditions Min. Typ. |Max. Unit
Input High-level voltage V433 — VDD33 x 0.7 — VDD33 + 0.3 \Y
Input Low-level voltage VL33 — -0.3 — VDD33 x 0.3 \%
Hysteresis voltage AV133 | — VDD33 x 0.08 — — \%
Output High-level voltage Vonss |Low, IOH = -2 mA VDD33 x 0.8 — VDD33 \Y
Middle, IOH = -4 mA VDD33 x 0.8 — VDD33 \Y
High, IOH = -8 mA VDD33 x 0.8 — VDD33 \Y
Ultra High, IOH = =12 mA VDD33 x 0.8 — VDD33 \Y
Output Low-level voltage VoL33 Low, IOL =2 mA 0 — VDD33 x 0.2 \%
Middle, IOL =4 mA 0 — VDD33 x 0.2 \Y
High, IOL = 8 mA 0 — VDD33 x 0.2 \Y
Ultra High, IOL = 12 mA 0 — VDD33 x 0.2 \Y
Input leakage current |linl Vin =0V, Vin =VDD33 — — 12 MA
Three-State leakage current (off state) |Isi| Vin =0V, Vin = VDD33 — — 12 A
Input Pull-up resistors resistance Rpu Vin=0V 10 — 100 kQ
Input Pull-down resistors resistance Rpd Vin = VDD33 10 — 100 kQ
Input Capacitance Cin All input/output and input pins | — — 10 pF
Table 2.5 DC Characteristics for Type B 1/0 buffer (VDD1833_n domain) (3.3-V mode) (1 of 2)
Item Symbol | Conditions Min. Typ. | Max. Unit
Input High-level voltage V433 — VDD1833 x 0.7 — vVDD1833 +0.3 |V
Input Low-level voltage VL33 — -0.3 — VDD1833 x 0.3 |V
Hysteresis voltage AVT13z | — 0.1 — — \Y
Output High-level voltage Vonzs | Low, IOH =-8 mA VDD1833 x 0.8 — VDD1833 Vv
Middle, IOH = -11 mA VDD1833 x 0.8 — VDD1833 \
High, IOH = =14 mA VDD1833 x 0.8 — VDD1833 \Y
Ultra High, IOH = -17 mA VDD1833 x 0.8 — VDD1833 \
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Table 2.5 DC Characteristics for Type B 1/0 buffer (VDD1833_n domain) (3.3-V mode) (2 of 2)
Item Symbol | Conditions Min. Typ. | Max. Unit
Output Low-level voltage VorL3zs | Low, IOL =8 mA 0 — VDD1833 x 0.2 |V
Middle, IOL = 11 mA 0 — vDD1833 x 0.2 |V
High, IOL = 14 mA 0 — vDD1833 x 0.2 |V
Ultra High, IOL = 17 mA 0 — VDD1833x 0.2 |V
Input leakage current |linl Vin =0V, Vin =VDD1833 — — 12 MA
Three-State leakage current (off state) | |ITg)| Vin=0V, Vin = VDD1833 — — 12 uA
Input Pull-up resistors resistance Rpu Vin=0V 18 — 72 kQ
Input Pull-down resistors resistance Rpd Vin = VDD1833 24 — 87 kQ
Input Capacitance Cin All input/output and input pins — — 10 pF
Table 2.6 DC Characteristics for Type B 1/O buffer (VDD1833_n domain) (1.8-V mode)
Item Symbol | Conditions Min. Typ. |Max. Unit
Input High-level voltage ViH1s — VDD1833 x 0.7 — vVDD1833+0.3 |V
Input Low-level voltage ViL1s — -0.3 — VDD1833x 0.3 |V
Hysteresis voltage AVT148 — 0.1 — — \%
Output High-level voltage VoH1s Low, IOH = -4 mA VDD1833 x 0.8 — VDD1833 \
Middle, IOH = -5 mA VDD1833 x 0.8 — VDD1833 \Y
High, IOH = -6 mA VDD1833 x 0.8 — VDD1833 \
Ultra High, IOH = -7 mA VDD1833 x 0.8 — VDD1833 \
Output Low-level voltage VoL1s Low, IOL =4 mA 0 — vVDD1833x 0.2 |V
Middle, IOL =5 mA 0 — VDD1833x 0.2 |V
High, IOL = 6 mA 0 — VDD1833x0.2 |V
Ultra High, IOL = 7 mA 0 — vDD1833x 0.2 |V
Input leakage current |lin| Vin=0V, Vin =VDD1833 — — 12 MA
Three-State leakage current (off state) | |lTg)| Vin=0V, Vin =VDD1833 — — 12 uA
Input Pull-up resistors resistance Rpu Vin=0V 12 — 92 kQ
Input Pull-down resistors resistance Rpd Vin = VDD1833 13 — 92 kQ
Input Capacitance Cin All input/output and input pins | — — 10 pF
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Table 2.7 Supply Current (1 of 3)

Item Symbol Conditions Min. Typ. Max. Unit
Normal operation lvbpos Cortex-A55 Clock = 1.2 GHz, — — 4600 mA
Cortex-R52 Clock = 1.0 GHz, Tj< 110 °C
lvDD33 1 — 50 — mA
lvbp1833 0 " — 9 — mA
lvpD1833_1 " — 9 — mA
lvbD1833 2 " — 9 — mA
lvbp1833_3 1 — 9 — mA
lvbD1833_4 1 — 9 — mA
lvbp1833_5 1 — 9 — mA
lvbD1833_6 1 — 14 — mA
lvbD1833_7 " — 9 — mA
lvbbp_18_33 — — 12 — mA
lvbppP_18_0 — — 2 — mA
lvpppP_18_1 — — 2 — mA
lvpbppP_18_2 — — 2 — mA
IvbDP_18_3 — — 2 — mA
lvpbpp_18_4 — — 2 — mA
lvbppP_18 5 — — 2 — mA
lvbbp_18_6 — — 2 — mA
lvbpp_18_7 — — 2 — mA
lvpD33_x — — 1 — mA
lvbbp_18_x — — 10 — mA
lvpbD18_PLLO — — — 22 mA
lvbp18_PLL1 — — — 22 mA
lvpD18_PLL2 — — — 2.2 mA
lvbD18_PLL3 — — — 22 mA
lvbp18_pLL4 — — — 2.2 mA
lvppo8_PLLO — — — 26 mA
lvbpos_pLL1 — — — 2.6 mA
lvbDos_PLL2 — — — 2.6 mA
lvbpos_PLL3 — — — 2.6 mA
lvpDo8_PLL4 — — — 2.6 mA
IavDD18A_TSU — — — 1 mA
IpvbDO8A_TSU — — — 0.07 mA
loTPvD18 — — — 18 mA
loTPvDDO8 — — — 1.4 mA
luse_usvDD33 — — — 4.7 mA
luse_usvbD18 — — — 23 mA
luss_uspbvbp — — — 8.4 mA
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Table 2.7 Supply Current (2 of 3)

Item Symbol Conditions Min. Typ. Max. Unit

Normal operation IpCIE_VDD18A_CMN | — — — 19 mA
IpciE_vDD18A_LO — — — 27 mA
IpciE_vDD18A_L1 — — — 27 mA
IpcIE_VDDO8A_LO — — — 42 mA
IpciE_vDDO8A_L1 — — — 42 mA
IDDR_vaAA — — — 5 mA
Ipbr_vDDQ — — — 300 mA
IavDDIO_ADCO — — — 0.06 mA
IavDDIO_ADC1 — — — 0.06 mA
IavDDIO_ADC2 — — — 0.06 mA
IavDD_ADCO — — — 0.7 mA
IavDD_ADC1 — — — 0.7 mA
IavDD_ADC2 — — — 0.7 mA

Low power consumption | lyppos All modules inactive — 105 — mA

mode 2
lvbp33 " — 5 — mA
lvbp1833 0 1 — 1 — mA
lvbp1833 1 " — 1 — mA
lvbp1833_2 " — 1 — mA
lvbp1833_3 " — 1 — mA
lvpD1833_4 " — 1 — mA
lvpD1833 5 " — 1 — mA
lvpD1833_6 " — 1 — mA
lvbp1833_7 " — 1 — mA
lvbppP_18_33 — — 8 — mA
lvpppP_18_0 — — 1 — mA
Ivbop_18_1 — — 1 — mA
lvbppP_18_2 — — 1 — mA
lvpbppP_18_3 — — 1 — mA
lvpbpP_18_4 — — 1 — mA
lvbppP_18 5 — — 1 — mA
lvbppP_18_6 — — 1 — mA
lvppp_18_7 — — 1 — mA
lvbp3s_x — — 1 — mA
lvbppP_18_x — — 10 — mA
lvpp18_PLLO — — 2 — pA
lvbp1s_PLL1 — — 2.2 — mA
lvpbD18_PLL2 — — 2 — pA
lvpbp18_PLL3 — — 2 — pA
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Table 2.7 Supply Current (3 of 3)

Item Symbol Conditions Min. Typ. Max. Unit

Low power consumption |lypp1g pLL4 — — 2.2 — mA

mode™?
lvbpos_PLLO — — 9 — pA
lvbpos_PLL1 — — 1.6 — mA
lvbDos_PLL2 — — 9 — pA
lvbpos_pLL3 — — 9 — pA
lvbpos_pLL4 — — 1.6 — mA
IAvDD18A TSU — — 1 — pA
IpvDDO8A_TSU — — 13 — pA
lotPvD18 — — 28 — pA
loTPvDDO8 — — 63 — pA
luse_usvDD33 — — 54 — pA
luse_usvbD18 — — 18 — A
luse_uspvbD — — 1 — pA
IpciE_VDD18A_CMN | — — 0.9 — mA
IpciE_VDD18A_LO — — 0.05 — mA
IpciE_vDD18A_L1 — — 0.05 — mA
IpciE_vDDO8A_LO — — 1.3 — mA
IpcIE_VDDOSA_L1 — — 1.3 — mA
IbDR_VAA — — 0.2 — mA
Ipbr_vDDQ — — 0.2 — mA
IAvDDIO_ADCO — — 0.3 — pA
IavDDIO_ADC1 — — 0.3 — A
IavDDIO_ADC2 — — 0.3 — pA
lavDD_ADCO — — 3 — pA
IAvDD_ADC1 — — 3 — pA
IavDD_ADC2 — — 3 — pA

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 (lvppas, lvbD1833 n (n = 0 to 7)) Should be 50 mA or less. (ZIOH in Table 2.8)

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 2.8 Permissible Output Currents (1 of 2)
Iltem Symbol | Conditions Min. Typ. Max. Unit
Permissible output low current I0L All output pins Low — — 2.5 mA
(max. value per pin) Middle — — 5.0
High — — 9.0
Ultra High — — 11.8
Permissible output low current (total) ZIoL Sum of all output pins — — 50 mA
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Table 2.8 Permissible Output Currents (2 of 2)
Item Symbol | Conditions Min. Typ. Max. Unit
Permissible output high current IOH All output pins Low — — 25 mA
(max. value per pin) Middie — — 5.0
High — — 9.0
Ultra High — — 11.8
Permissible output high current (total) >I0OH Sum of all output pins — — 50 mA
Table 2.9 Thermal Resistance value (Reference)
Item Symbol Package Max. Unit
Thermal Resistance Oja 729 pin FCBGA 23 x 23 mm, 0.8-mm pitch 10.9 °C/W
576 pin FCBGA 21 x 21 mm, 0.8-mm pitch 11.2 °C/W
Yit 729 pin FCBGA 23 x 23 mm, 0.8-mm pitch 0.02 °C/W
576 pin FCBGA 21 x 21 mm, 0.8-mm pitch 0.02 °C/W
25 AC Characteristics
Table 2.10 Operating frequency
Parameter Symbol Min. Max. Unit
Operating Cortex-A55 Core clock (CA55CnCLK, n =0 to 3) f 600 1200 MHz
frequency - iex-A55 SCU clock (CAS5SCLK) 500 1000
Cortex-R52 Core clock (CR52CnCLK, n =0, 1) 500 1000
Peripheral module clock AH (PCLKAH) 400
Peripheral module clock AM (PCLKAM) 200
Peripheral module clock AL (PCLKAL) 100
Peripheral module clock H (PCLKH) 250
Peripheral module clock M (PCLKM) 125
Peripheral module clock L (PCLKL) 62.5
Peripheral module clock for SCIn (PCLKSCIn, n =0 to 5) 75 125
Peripheral module clock for SCIEn (PCLKSCIEn, n =0 to 11) 75 125
Peripheral module clock for SPIn (PCLKSPIn, n =0 to 3) 75 125
xSPI serial clock (XSPI_CLKn) (n =0, 1) 12.5 133
LCDC clock 5 100
DDR controller DFI clock (DFICLK) 800
External bus clock output (CKIO) 31.25 | 125
Ethernet PHY reference clock (ETHn_REFCLK, n =0 to 3) 25
Ethernet PHY reference clock (RMIIn_REFCLK, n =0 to 3) 50
AC Characteristics are defined in condition of the 10 setting (DRCTLm register setting) show in Table 2.11.
Table 2.11 10 setting (DRCTLm register setting) condition (1 of 2)
DRCTLm register
Module Signal 10 type | Voltage DRVn SRn SMTn
Bus, DMAC CKIO — 3.3V High Fast —
Other than the above Type A |3.3V Middle Fast Disable
TypeB |3.3V Low Fast Disable
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Table 2.11 10 setting (DRCTLm register setting) condition (2 of 2)
DRCTLm register
Module Signal 10 type | Voltage DRVn SRn SMTn
MTU3, GPT, IIC, CANFD, All signals Type A |33V Middle Slow Disable
DSMIF, ENCIF, ENDAT, HDSL -
TypeB |33V Low Slow Disable
SCI, SCIE, SPI All signals — 33V High Fast Disable
xSPI XSPIn_CKP, XSPIn_CKN, XSPIn_IO[7:0], |— 1.8V High Fast Disable
(n=0,1,m=0,1) XSPIn_CSm#, XSPIn_DS -
— 3.3V High Fast Enable
Other than the above — — Low Slow Disable
Ethernet Interface ETHn_TXCLK — 1.8V/3.3V Ultra-high | Fast Disable
(n=0to3,m=0to 2) -
ETHn_TXD[3:0], ETHn_TXEN — 1.8 V (RGMII) | Ultra-high | Fast —
— 3.3V (RMIl) |High Fast —
— 3.3V (Mll) Middle Fast —
ETHn_TXER — 3.3V (Mll) Middle Fast —
ETHn_RXCLK, ETHn_RXDI[3:0], — 1.8V/3.3V — — Disable
ETHn_RXDV
ETHn_RXER, ETHn_COL, ETHn_CRS — 3.3V — — Disable
ETHn_REFCLK — 1.8V/33V Middle Fast —
RMIIn_REFCLK — 1.8V/3.3V High Fast —
GMACm_MDC, GMACm_MDIO, — 1.8V/33V Middle Slow Disable
ETHSW_MDC, ETHSW_MDIO,
ESC_MDC, ESC_MDIO
Other than the above — 33V Middle Slow Disable
SHOSTIF, MBXSEM HSPI_CK, HSPI_CS#, HSPI_IO[7:0] — 3.3V High Fast Disable
HSPI_INT#, MBX_HINT# Type A |33V Middle Slow —
Type B |33V Low Slow —
LCDC All signals — 33V Ultra-high | Fast —
SDHI SDR104, SDR50, SDn_CLK — 1.8V Ultra-high | Fast —
(n=0,1) |HS200 - :
Other than the above — 1.8V High Fast Disable
DDR50, All signals — 1.8V/3.3V |High Fast Disable
High Speed DDR
Other than the SDn_CLK — 1.8V/3.3V |High Fast —
b
above Other than the above — 18V/3.3V |Middle |Fast |Disable
Debug Interface TDO, TMS — 33V High Fast Disable
TCK, TDI — 3.3V — — Enable
GPIO All signals in 1.8 V or 3.3 V selectable — 1.8V/3.3V Any Any Any
domain (VDD1833_n (n =0 to 7))
All signals in 3.3 V fixed domain (VDD33) — 3.3V Any Any Any
Other than the above All signals — 33V Low Slow Disable
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2.5.1 Clock Timing
2511 CKIO Pin Output Timing

Table 2.12 CKIO pin output timing

Parameter Symbol | Conditions Min. Typ. Max. Unit
CKIO pin output cycle time tekeye Figure 2.2 g™ — 32 ns
CKIO pin output high level pulse width | tcky tekeye / 2 - tekr — — ns
CKIO pin output low level pulse width tokL tekeye / 2 - toks — — ns
CKIO pin output rising time 1 tekr Von33 =VDD33-0.5V,[C=30pF |[— — 4.0 ns
VoLzz =04V C=15pF |— — 35 ns
CKIO pin output falling time 1 toks VoH3z =VDD33-05V,|C=30pF |— — 4.0 ns
Vorzz =04V C=15pF |— — 35 ns
CKIO pin output rising time 2 tokr VouHsz =2.0V, C=30pF |— — 2.3 ns
VoLs3 =08V C=15pF |— — 1.5 ns
CKIO pin output falling time 2 toks VoH3z =2.0V, C=30pF |— — 23 ns
Voiz3 =08V C=15pF |— — 15 ns

Note 1. Condition is C=15 pF. In case of C = 30 pF, Min. is 12.

tc Kecyc

tek

< »

VoH33 *\ Voras  VoHss

CKIO pin output 1,2 vDD33 1/2 VDD33
X VoLss VoL
foxe Ll e
Figure 2.2 CKIO pin output timing
251.2 Ethernet PHY Reference Clock Output Timing
Conditions:
C =30 pF (ETHn_REFCLK)
C =20 pF (RMIIn_REFCLK)
Table 2.13 Ethernet PHY reference clock output timing
Parameter Symbol Conditions Min. Typ. Max. Unit
ETHn_REFCLK cycle time tck Figure 2.3 40 — — ns
ETHn_REFCLK frequency — 25.00 £ 50 ppm MHz
ETHn_REFCLK duty — 45 — 55 %
ETHn_REFCLK rising/falling time tokr / toks 0.5 — 4.0 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 tokr / toks 0.5 — 3.5 ns
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tek

ETHn_REFCLK
RMIIn_REFCLK 1/2 VDD1833_n
output

1/2 VvDD1833_n

tokr

Figure 2.3 Ethernet PHY reference clock output timing

2513 EXTCLKIN External Clock Input

Table 2.14 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 texToLKIN | — 0 — 5 ns

Note:  XTALSEL and EXTAL should be driven low. Leave XTAL open-circuit.
Note: ~ When using crystal resonator (i.e. EXTA/XTAL clock is used), EXTCLKIN should be driven low and XTALSEL should be driven high.

fexToLKIN

EXTCLKIN external clock input

1/2 x VDD33_X 1/2 x VDD33_X

ViLss

frexTCLKIN flExTCLKIN

Figure 2.4 EXTCLKIN external clock input timing

2514 EXTAL/XTAL Clock Timing

Table 2.15 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: ~ XTALSEL should be driven high and EXTCLKIN should be driven low.

Note:  When using an external oscillator, be sure to leave XTAL open-circuit and make sure that XTALSEL and EXTAL are 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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fxTaL

A

EXTAL clock oscillator input

1/2 x VDDP_18_X
XTAL clock oscillator output

—VDDP_18_X
1/2 x VDDP_18_X
— vss

The swing voltage range of EXTAL/XTAL should be from VSS to VDDP_18_X.

Figure 2.5 EXTAL clock oscillator input and XTAL clock oscillator output timing

2515 LOCO Clock Timing

Table 2.16 LOCO clock timing

Parameter Symbol Conditions Min. Typ. Max. Unit
LOCO clock cycle time tLeye — 0.83 1 1.25 us
LOCO clock oscillation frequency tLoco — 0.8 1 1.2 MHz
LOCO clock oscillation stabilization wait time tLocowT — — — 5 us
LOCOCR.LCSTP \
Low-speed on-chip W\_
oscillator output __| SJ—\—/—\—/—\—[
P tLocowt o
LOCO clock 'N\J
Figure 2.6 LOCO clock oscillation start timing
252 Reset, Interrupt, and Mode Timing
Table 2.17 Reset, interrupt, and mode timing
Parameter Symbol Conditions Min."! Typ. Max. Unit
RES# pulse width At power on talyreset Figure 2.7 10 — — ms
Other than above tdiyreset2 1 — — ms
RES# rising time trisereset — — 150 us
TRST# pulse width At power on talyreset 10 — — ms
Other than above talyreset2 1 — — ms
TRST# rising time trisereset — — 150 us
SEI pulse width tseiw Figure 2.8 tPHcyc x 2 — — ns
IRQ pulse width tirQw Figure 2.9 tPHCyc X 2 — — ns
Mode hold time (to RES#) | At power on tMDH Figure 2.10 250 — — ns
Note 1. tppcyc: PCLKH cycle
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trisereset

RES#
TRST#

< »

tdlyreset, tdlyresetZ

Figure 2.7 Reset input timing
SEI % %
" tsew g
Figure 2.8 SEl interrupt input timing
IRQO to IRQ15 % %
C tiraw g
Figure 2.9 IRQ interrupt input timing
RES#
MDI[2:0],
MDYV, .
MDD, Valid Data
MDWI[1:0]
Figure 210 Mode input timing

253 Bus Timing

Table 2.18 Bus timing (1 of 2)
Conditions: Von = VDD33 x 0.5, Vo = VDD33 x 0.5, C = 30 pF (CKIO), 30 pF (others), Tjmin = -40°C
CKIO = 1/tCKcyc
(Max 83.3 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 1/2tckeyc + 8 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
Address hold time taAH 0 — ns Figure 2.11 to Figure 2.14
BS delay time tesp — 8 ns Figure 2.11 to Figure 2.18
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Table 2.18 Bus timing (2 of 2)
Conditions: Voy = VDD33 x 0.5, Vo = VDD33 x 0.5, C = 30 pF (CKIO), 30 pF (others), Tjmin = -40°C

CKIO = 1/tCKcyc
(Max 83.3 MHz)

Parameter Symbol | Min. Max. Unit | Reference Figure

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 1/2tckeye 1/2tckeyc *+ 8 ns Figure 2.11 to Figure 2.18
Read data setup time 1 tRDS1 1/2tckeye + 4 — ns Figure 2.11 to Figure 2.17
Read data setup time 3 trRDS3 1/2tckeye + 4 — ns Figure 2.18

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 *+ 8 ns Figure 2.11 to Figure 2.16
Write enable delay time 2 tweD2 — 8 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 0 — 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 twTs 1/2tckeyc *+ 3.5 — ns Figure 2.12 to Figure 2.18
WAIT# hold time twTH 1/2tckeye — ns Figure 2.12 to Figure 2.18
AH# delay time taHD 1/2tckeye 1/2tckeye + 8 ns Figure 2.15

Multiplex address delay time tmaD — 8 ns Figure 2.15

Multiplex address hold time tMAH 0 — ns Figure 2.15

Address setup time to AH# tAvVH 1/2tckeye — 2 — ns Figure 2.15

DACK/TEND delay time tpACD See section 2.5.4. DMAC Timing ns Figure 2.11 to Figure 2.18

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.

Table 2.19 Bus timing (1 of 2)
Conditions: Vop = VDD33 x 0.5, Vg = VDD33 x 0.5, C = 15 pF (CKIO), 30 pF (others), Tjmin = -40°C

CKIO = 1/tCKcyc
(Max 125 MHz)
Parameter Symbol | Min. Max. Unit | Reference Figure
Address delay time 1 tAD1 0 6 ns Figure 2.11 to Figure 2.18
Address delay time 2 tap2 1/2tckeye 1/2tckeyc *+ 6 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
Address hold time taH 0 — ns Figure 2.11 to Figure 2.14
BS delay time tBsD — 6 ns Figure 2.11 to Figure 2.18
CSn# delay time 1 tcspi 0 6 ns Figure 2.11 to Figure 2.18
Read/write delay time 1 tRWD1 0 6 ns Figure 2.11 to Figure 2.18
Read strobe delay time trRsD 1/2tckeye 1/2tckeyc *+ 6 ns Figure 2.11 to Figure 2.18
Read data setup time 1 tRDS1 1/2tckeye *+ 3.5 — ns Figure 2.11 to Figure 2.17
Read data setup time 3 trRDS3 1/2tckeyc + 3.5 — ns Figure 2.18
Read data hold time 1 tRDH1 0 — ns Figure 2.11 to Figure 2.17
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Table 2.19

Bus timing (2 of 2)

Conditions: Vo = VDD33 x 0.5, Vo = VDD33 x 0.5, C = 15 pF (CKIO), 30 pF (others), Tjmin = -40°C

CKIO = 1/tCKcyc

(Max 125 MHz)

Parameter Symbol | Min. Max. Unit | Reference Figure

Read data hold time 3 tRDH3 0 — ns Figure 2.18

Write enable delay time 1 tweD1 1/2tckeye 1/2tckeyc + 6 ns Figure 2.11 to Figure 2.16
Write enable delay time 2 twEeD2 — 6 ns Figure 2.17

Write data delay time 1 twDD1 — 6 ns Figure 2.11 to Figure 2.17
Write data hold time 1 twDH1 0 — 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 twTs 1/2tckeye + 3.5 — ns Figure 2.12 to Figure 2.18
WAIT# hold time tWTH 1/2tckeye — ns Figure 2.12 to Figure 2.18
AH# delay time taHD 1/2tckeye 1/2tckeyc + 6 ns Figure 2.15

Multiplex address delay time tMAD — 6 ns Figure 2.15

Multiplex address hold time tMAH 0 — ns Figure 2.15

Address setup time to AH# tAVVH 1/2tckeye — 2 — ns Figure 2.15

DACK/TEND delay time tpacD See section 2.5.4. DMAC Timing ns Figure 2.11 to Figure 2.18

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.
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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
D15 to DO —
twep1 tweb1 taH
WE1#, WEO# \
twoH4
Write twop1 twiH1
D15to 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#, CSO#
tes
tRWD1 trRwD1
_ trsD | _ trsp . | tAaH_
-
RD# \ tROH1
Read < trDS1
D15 to DO —
twep1 tweor | tan
WE1#, WEO# \
twoH4
Write twop1 twipH1
D15to 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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Note 1. DACK is waveform when active-low is specified.

T Tw TwX e T2 >
tap1 tap1
- » «p
A25 to AD X X:
tas
tcsp1 tcsp1
CS5#, CS3#, ~ | I
CS2#, CSO#
tcs
tRWD1 trRwD1
comrs C
trsD trsD . | tan
RD# T x
\ tRDH1
Read < trDS1 R
D15 to DO [
twep1 tweb1 tan
WE1#, WEO# \ 7l
twora
Write twop1 ) twiH1
>
D15to D0 —— \
tesp tesp
[P
BS# _\
tbAcp toaco
DACK™
twrH twrH
twrs twrs -
WAIT# XK 7[

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[_\_71_\_7(_\_71_\_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
RD# \ \
\ tROH1 K tROH1
Read . tros? 1  tros1 1
D15 to DO A A
_tweps twept |tan tweb1 tweo1 |tan
WE1#, WEO# \ \
twoH4 twoH4
| » | »
Write twop1 tWDH1 twob1 tWDH1
D15 to DO —2k AL
tesp tesp tesp tesp
“«— e [ e
BS# _\ \
toacp toacp toaco tbaco
< — > —
DACK™ _\ _\
| twrH | twrH
B 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-I/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
WE1#, WEO# / \_
tRwD1 trRwD1
<—>1 <—ﬂ
RD/WR# j
trsD trsD
Read— RD# tRDH1 \_
trDs1
D15 to DO
trRwD1 trRwD1
RD/WR# %R ;Z
Write —| twop1 twoH1
D15 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
WE1#, WEO# %ﬁ %
‘ trRwD1
o
RD/WR# / Nﬁ
trsD trsD
/ jﬁ /
Read— RD# 7 | tromn
_ trost
D15 to DO
trRwD1 tRWD1 trRwD1
akd
RD/WR# / *
Write twobp1 twoH1
D15 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#

D15 to DO

WE1#, WEO#

BS#

DACK™

WAIT#

T1 Tw TwX T2B Twb T2B
K / N N N\ N\
oo [\ f O\ / ] ] ] /o
tap1 tan2 tap2 tap1
< > l—>
tcsp1 | tas tcso1
>
T\
\
B tcs N
tRWD1 tRwD1
trsD trsD
\ /]
_ x 7
tRDH3 tRDH3
tross | | trosz ' |
tesp tBsp
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 2.20 DMAC timing
Conditions: Von = VDD33 x 0.5, Vo = VDD33 % 0.5, C = 30 pF (CKIO), 30 pF (others), Tjmin = -40°C
Parameter Symbol Min." Max. Unit Reference figure
DMAC | DREQ pulse width tbraw tpLeye X 2 — ns Figure 2.19
DACK and TEND delay time tbacD 0 8 ns Figure 2.20
Note 1. tpLcyc: PCLKL cycle
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Table 2.21

DMAC timing

Conditions: Vo = VDD33 x 0.5, Vo = VDD33 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 tpLyc X 2 — ns Figure 2.19
DACK and TEND delay time tbacD 0 6 ns Figure 2.20
Note 1. tpicyc: PCLKL cycle
toraw
Figure 2.19  DREQ input timing
QS #
toacop toaco
Figure 2.20 DACK and TEND output timing
255 On-Chip Peripheral Module Timing
2551 I/O Port Timing
Table 2.22 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 2.23 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 2.24 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 2.25 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*'
>

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)

. A Outputs disabled
MTU PWM output pins e

A

troEDos

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

2555 GPT Timing

Table 2.26 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 2.27 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

GTETRGnN 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

troecDos

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

2557 A/D Converter Trigger Timing

Table 2.28 A/D converter trigger timing

Parameter Symbol Min. Max. Unit" Reference figure
A/D converter A/D converter trigger ADTRGO#, |ttrgw 1.5 — tPcLKLeyc Figure 2.37
input pulse width ADTRG1#,
ADTRG2#

Note 1. tpcLkLeye: PCLKL cycle

e/ N/ N/ S

ADTRGO#
ADTRG1#
ADTRG2#

trrew

Figure 2.37  A/D converter trigger input timing (ADTRGO0#, ADTRG1#, ADTRG2#)
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2558

SCI, SCIE Timing

Conditions: Vo = VDD33 x 0.5, Vor, = VDD33 x 0.5, C = 30 pF (except Simple 12C)

Table 2.29 SCI, SCIE 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 — 4 ns

Output clock fall time tsckf — 4 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 2.29 SCI, SCIE timing (2 of 2)

Parameter Symbol Min. Max. Unit Reference figure
SClI SCK output clock cycle (master) tspeyc 22 65536 tpsclicyc Figure 2.40 to
(Clock sync, Figure 2.45
Simple SPI) SCK input clock cycle (slave) 22 65536
SCIE - -
(Clock sync) SCK clock high pulse width tSPCKWH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK clock rise/fall time tspckr, — 4 ns
tspckrF
Data input setup | Internal clock tsu 7 — ns
time
External clock 3 —
Data input hold Internal clock ty 3 — ns
time
External clock 3 —
Data output delay | Internal clock tob — 3 ns
time
External clock — 12
Data output hold | Internal clock ton -3 — ns
time
External clock 0 —
Data rise/fall time tpr, toF — 4 ns
Slave access time | Internal clock tsa — 3 X tpscieyc + 12 | ns
External clock — 3 *x tpsCicyc + 12
Slave output Internal clock tREL — 3 xtpscicyc + 12 | ns
release time
External clock — 3 X tpscicyc + 12
SClI SS input setup time tLEAD 1 — tspeyc
(Simple SPI) - -
SS input hold time tLac 1 — tspeyc
SS input rise/fall time tssr, tssF | — 3 ns

Note:  tpscicyc: PCLKSCIn cycle
Note 1. NFcyc = 4" % 21 x tpscicye
n: CCR2.CKS[1:0] (n=0, 1, 2, 3)
m: CCR1.NFCS[2:0] (m =1, 2, 3, 4)
Note 2. In case of PCLKSCIn = 125 MHz, Min. is 4.

tsckw tsckr tsckr
< le—

SCKn

(n=0to5)

SCKEm N

(m =0to 11) tscye
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 m
SCKEm

ton/toH
TXDn X X x
TXDm

tsu th

\ 1) \
RXDm
n=0to5
m=0to 11

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 top tor, tor
> > le—

\ ) [
MOSIn K MSB OUT >< DATA X LSB OUT IDLE X MSB OUT
output ] Y \

7

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

tssF tssr

— —»
SSn 2£ \
input ( 2
R
tLeap tac
< » P

SCKn ) — —
CPOL=0 i N / \
input P N

SCKn —_—

CPOL = 1 N n /
input ]

I

tsa toH too trREL
<+ " H—p| < >
g{:iﬁ? MSB OUT :X DATA X LSB OUT X MSB IN i MSB OUT
VtDr‘ tl;l
i'\:;)jfln LSBIN { MSB IN
Figure 2.44  SCI simple SPI mode timing for slave when CPHA =0
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tssF tssr
—>| j— —>
SSn #
input X M .,_/ \
tLeaD tae
SCKn b g p—
CPOL=0 y/ S; / /
input 7 I
SCKn \ Y
CPOL =1 \ 4 A
input
tsa ton too treL
< :L “——> > n L 4>
MISOn — ST X sour X_ DATA X LSB OUT '>—@T
output X (Lastdata) 4 R x 7
tsu tH tor, tor
¥ 3
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 2.30 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  IIC bus interface input/output timing
2.5.5.10 CANFD Timing
Table 2.31 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 SPI Timing

Table 2.32  SPI timing (1 of 2)
Conditions: Voy = VDD33 x 0.5, Vo, = VDD33 x 0.5, C = 30 pF

Reference
Parameter Symbol Min."1 Max."! Unit™ |figure
RSPCK clock cycle Master | tspeyc 25 4096 tspicyc | Figure 2.48
Slave 25 4096
RSPCK clock high level pulse width | Master | tspckwH (tspeyc — tsPekr — — ns
tspckf) /2 - 2.5
Slave 1 — tsPicyc
RSPCK clock low level pulse width Master | tspckwL (tsPeyc — tsPckr — — ns
tspckr) /2 - 2.5
Slave 1 — tsPicyc
RSPCK clock rising/falling time Output | tspckrs — 4 ns
Input tsPck — 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 eap N X tgpgyc = 372 N x tgpeyc + 372 ns Figure 2.49 to
Figure 2.52
Slave 4 — tsPicyc
SSL hold time Master |t ac N x tgpeyc = 33 N x tgpgyc + 33 ns
Slave 4 — tsPicyc
Continuous transmission delay Master |trp tspeyc + 2 * tspicyc 8 X tgpeyc + 2 % ns
tSPIcyc
Slave tspeyc + 5 % tspicye —
TI-SSP SS input setup time triss 3 — ns Figure 2.53 to
Figure 2.55
TI-SSP SS input hold time trisH 3 — ns
TI-SSP next access time tTIND M4 — tsPicyc
TI-SSP Master SS output delay trissop -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 tTISOED1 — 12 ns
TI-SSP Slave OE delay 2 tTISOED2 — 8 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 Qutput | tpy, tpf — 4 ns
Input — 1 us
SSL rising/falling time Output  |tssir tssir | — 4 ns Figure 2.49,
Figure 2.50
Input — 1 us
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Table 2.32 SPI timing (2 of 2)
Conditions: Vop = VDD33 x 0.5, Vo, = VDD33 x 0.5, C = 30 pF

Parameter Symbol Min."! Max.™!

Reference
Unit™? | figure

Slave access time tsa — 12

ns Figure 2.51,

Slave output release time tREL — 12

Figure 2.52
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)

Note 5. In case of PCLKSPIn = 125 MHz, Min. is 4.

SPI tSPCKWH tspekr tspokr

RSPCKn
master select output

tSPcyc

< »
< Ll

RSPCKn
slave select input

tspckwL
P

(n=0to0 3)

Von=VCC33-0.5V,VoL=04V,VH=24V,VL=08V

tSPCKWH tspekr tspokf

Figure 2.48  SPI clock timing

SPI
to

SSLn3

SSLn0 to >§L ) \
output X G A

X

tLeap tac

RSPCKn —\
CPOL=0 j
output — 4

<
tssir, tssLf

—
\

RSPCKn —\ / s
CPOL = 1 N\ j_/
output |

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

(n=0t03)

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

tro
SSLn0 to It

) p! r
SSLn3 X X X
output « K
tLeaD tLac

» e
< >

tssLr, tssir
RSPCKn L
CPOL=0 / \
output — 0/ N/ \.
RSPCKn | — \
CPOL = 1 \ /
output |

tsu tH

MISOn { MSBIN ¥ i  DATA >—< LSB IN } { MSBIN
input | S N

ton top tor, tof
MOSIn % \ /
output S% MSB OUT % ( DATA X LSB OuUT ,X, IDLE X MSB OUT
(n=0to03)
Figure 2.50  SPI timing (Master, Motorola SPI, CPHA = 1)
SPI
<& tTD >
SSLn0 \ y X
input 3 « A
| tean  tiag]
RSPCKn
CPOL =0 /“ X / \ 4/—\ /_
input A - N
RSPCKn y r A
CPOL =1 N / \ 7j_/ \
input W
tsa ton too | treL
MISOn i * y ;# L —rvara L
output ———4 [[msBoOuT DATA Lssout N DATA MSB OUT
tor, tor
MOSIn £«
input — DATA v LSB IN ) { MSB IN
ss—>—<—/ P
(n=0to0 3)

Figure 2.51  SPI timing (Slave, Motorola SPI, CPHA = 0)
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SPI
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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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triss trisH trino
: > : . < »
SSLnO input X X . X
"
RSPCKn (CPOL = 0) 4

input / ‘St / -\-t / ’ \_/_\‘—/_\
\

ol

RSPCKn (CPOL = 1) 7 ,—\_/
input \ 7 N ']
trisoo1 tsul | th trisoep2
| o
MISOn b N au \
input {5t DATA [ v >— LasToara ) (st oATA
top tor tor
MOSIn == ks 2>
B e g
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Figure 2.54  SPI timing (Slave, TI-SSP, with delay in burst transfer)
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Figure 2.55  SPI timing (Slave, TI-SSP, without delay in burst transfer)
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2.5.5.12 xSPI Timing

Table 2.33 xSPI timing

Conditions:
Von = VDD1833 x 0.5, Vo = VDD1833 x 0.5, C = 15 pF (VDD1833=1.8 V or 3.3 V)
18V 3.3V
Reference
Parameter Symbol | Min. Max. Min. Max. Unit figure
Cycle time SDR tperIOD | 7.5 — 10.0 — ns Figure 2.56
DDR 7.5 — 10.0 — ns
Clock output slew rate tsRek 0.75/0.56™2 — 0.56 — Vins
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 Voxac) |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 — 2.0 — ns Figure 2.57
Data input hold time (to CK) tH 1.0 — 1.0 — ns
Data output delay time top — 1.0 — 2.073 ns
Data output hold time ton -1.0 — -2.0 — ns
Data output buffer off time tBOFE -1.0 — -2.0 — ns
Data input setup time (to DS) DDR™ |tsu -0.4/-0.6™2 — -0.3 — ns Figure 2.58,

*3 Figure 2.59

Data input hold time (to DS) tH tpPERIOD X — tpERIOD X — ns

0.41 - 0.41-0.3

0.4/0.62
Data output setup time (to CK) tsuo 0.8/1.0™2 — 1.0 — ns
Data output hold time (to CK) tho 0.8/1.0™2 — 1.0 — ns
CS Low to Clock High tcsLekH | 6.0/8.072 4 — 8.0™ — ns Figure 2.57

to Figure

Clock Low to CS High tckLcsH | 6.0/8.02 — 8.0 — ns 2.59
CS High time tcstd 1 16 1 16 tpPERIOD
DS Low to CS High tpsLcsH | 6.0/8.072 — 10.6 — ns Figure 2.60
CS High to DS Tri-State tcsHDST 0.0 tPERIOD 0.0 tPERIOD ns
CS Low to DS Low tcspse | 0.0 — 0.0 — ns
DS Tri-State to CS Low tpstesL | 0.0 — 0.0 — ns

Note 1. The DS shift setting (WRAPCFG.DSSFTCSx[4:0]) is 01001b for 133 MHz and 01100b for 100 MHz.

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).
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Figure 2.56  xSPI clock / DS timing
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/| /I
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XSPIn_IOm : C i
Data output Data input
Figure 2.57  SDR transmit/receive timing (1S-1S-1S, 1S-2S5-2S, 25-2S-2S, 1S-4S-4S, 4S-4S-4S)
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\ tekLesH
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(XSPIn_CPN)

XSPIn_CKP
XSPIn_DS
tsuo tHo tsuo to tsoFF
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Figure 2.58 DDR transmit/receive timing (4S-4D-4D, 8D-8D-8D)
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Figure 2.59  DDR transmit/receive timing (HyperRAM write)
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Figure 2.60 DS to CS signal timing

25513 Delta-Sigma Interface Timing
Conditions: Vo = VDD33 x 0.5, Vo = VDD33 x 0.5, C = 30 pF
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Table 2.34 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
(mM=C(I)Jt<om9rj tosckwL
n=0to2)
toscyc

Figure 2.61  Clock input/output timing

MCLKmn
(input or output)

MDATmnN
(input)
—»
m=0t09,n=0to 2 tsu t

Figure 2.62  Reception timing (MCLKn rising synchronous)

MCLKmn
(input or output)

MDATmn
(input)

m=0to9,n=0to 2 tsu tH

Figure 2.63  Reception timing (MCLKn falling synchronous)

25514 Ethernet Interface Timing

Conditions:
Vou = VDDI1833 x 0.5, Vo, = VDD1833 x 0.5, C =15 pF (RGMII, VDD1833=1.8 V)
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Von = VDD1833 x 0.5, Vo = VDD1833 x 0.5, C = 25 pF (RMII, VDD1833 =3.3 V)
Von = VDD1833 x 0.5, Vo = VDD1833 x 0.5, C = 30 pF (MIL, VDD1833 = 3.3 V)

Table 2.35 Ethernet interface timing

Reference
Parameter Symbol | Min. Max. Unit figure
Ethernet ETHn_TXCLK, ETHn_RXCLK cycle 1 Gbps treMIlck | 7-2 8.8 ns Figure 2.64
(RGMII) time duration
100 Mbps 36 44
10 Mbps 360 440
ETHn_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
ETHn_TXEN (TX_CTL), ETHn_RXCLK, ETHn_RXDO | tggmus
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
( ) 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 3.5 ns
tRMIlck
ETHn_TXDO, ETHn_TXD1, ETHn_TXEN output delay | trmiig 2.5 12 ns
time
ETHn_RXDO, ETHn_RXD1, ETHn_RXER, trRMIIs 4 — ns
ETHn_RXDV (CRS_DV) setup time
ETHn_RXDO, ETHn_RXD1, ETHn_RXER, tRMIIh 2 — ns
ETHn_RXDV (CRS_DV) hold time
ETHn_TXDO, ETHn_TXD1, ETHn_TXEN, tRMIIr 0.5 4 ns
ETHn_RXDO, ETHn_RXD1, ETHn_RXER, tRMIIF
ETHn_RXDV (CRS_DV) rise/fall time
Ethernet ETHn_TXCLK, ETHn_RXCLK cycle 100 Mbps tMilck 40 — ns Figure 2.66
(MII) time
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
ETHn_TXDO to ETHn_TXD3, ETHn_TXEN, tMild 1 20 ns
ETHn_TXER output delay time
ETHn_RXDO to ETHn_RXD3, ETHn_RXDV, tMils 10 — ns
ETHn_RXER setup time
ETHn_RXDO to ETHn_RXD3, ETHn_RXDV, tmin 10 — ns
ETHn_RXER hold time
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trRGMilck traMiIIf treMmilr
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ETHn_RXCLK }/

treMils | tRGMIIh treMils | tRGMiIlh treMmilr, tRGMIIf

ETHn_RXDm 80%
ETHn_RXDV
20%

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

treMmilr, tRMIIf

_.l_l._

80%

trRGMilos trRGMilos

20%

tRMiick tRMIlckf tRuilckr

ETHn_RXCLK —\—

tRMIlg

R, tRwe

|
80%
ETHn_TXDm
ETHn_TXEN
20%,

tawi, trwir
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Figure 2.65 RMII transmission and reception timing (n=0to 3, m=0to 1)
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tniick

ETHn_TXCLK
ETHn_RXCLK

g |

ETHn_TXDm
ETHn_TXEN
ETHn_TXER

L tmis twmin |

ETHn_RXDm
ETHn_RXDV
ETHn_RXER

Figure 2.66  MIl transmission and reception timing (n =0to 3, m =0 to 3)

2.55.15 Serial Management Interface Timing

Conditions:
Von = VDD1833 x 0.5, VoL, = VDD1833 x 0.5, C=30 pF (VDD1833=1.8 Vor3.3 V)

Table 2.36 Serial management interface timing

Parameter Symbol | Min. Max. Unit Reference figure
MDIO MDC output cycle time GMACn_MDC, Tmpcek | 80 — ns Figure 2.67
ETHSW_MDC
ESC_MDC 400 — ns
MDIO output delay time (for MDC fall)"! Tmpiod | — 20 ns
MDIO input setup time (for MDC rise) GMACNn_MDC, Tvmpios |18 — ns
ETHSW_MDC
ESC_MDC 70 — ns
MDIO input hold time (for MDC rise) Tmpion |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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tMDCcek
GMACn_MDC
ETHSW_MDC
ESC_MDC
(Output)
\ tmpios tvoion
GMACnh_MDIO
ETHSW_MDIO
ESC_MDIO
(Input)
tmpiod
GMACn_MDIO
ETHSW_MDIO
ESC_MDIO
(Output)
n=0to2
Figure 2.67  Serial management interface timing
2.5.5.16 SHOSTIF Timing
Conditions:
Vou =VDD33 x 0.5, VoL, = VDD33 x 0.5, C =30 pF
Table 2.37 SHOSTIF timing
Parameter Symbol Min. Max. Unit Reference figure
SHOSTIF Clock cycle time tSHck 25 — ns Figure 2.68
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/ins
Clock fall slew rate terr 0.1 — Vins
CS# high time tcs 2 — tSHek Figure 2.69, Figure
2.70
CS# active setup time tcss 15 — ns
CS# active hold time tesH 15 — ns
Data input setup time tsu 3 — ns
Data input hold time tHD 10.5 — ns
Clock low to output valid ty — 15.5 ns
Data output hold time tHo 6 — ns
Data output disable time tois — 18 ns
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ten terr terT

HSPI_CK /‘ \
Y/

input

tsHek

Figure 2.68 SHOSTIF clock timing

tcs
HSPI_CS#
input s . " 7

tcss tesH

SCPOL =0
HSPI_CK
input

SCPOL =1

tsu tois
:;ICS)PI_IO[n:O] MSB IN } DATA >—< LSBIN MSB OUT DATA >< LSB OUT }7
Input phase Output phase

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

Quad SPImode: n=3

Octal SPI mode: n =7

Figure 2.69 SHOSTIF timing (SCPH = 0)

tcs
HSPI_CS# \
input

tess tesH

HSPI_CK w
input
m tv tHo tois
:—/igPLIO[n:O] }—< :DATA >—< LSBIN MSB OUT DA:TA >< LSB OUT }7
~ ) (. /
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 2.70 SHOSTIF timing (SCPH = 1)
25517 LCDC Timing
Conditions:
Von = VDD33 x 0.5, VoL = VDD33 x 0.5, C =30 pF
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Table 2.38 LCDC timing

Parameter Symbol Min. Typ. Max. Unit Reference figure
LCDC DCLK output period tLeye 10 — 200 ns Figure 2.71

DCLK output low pulse width tLoL tLeye2-1 |— treye/2 +1 ns

DCLK output high pulse width tLoH tleye2 -1 |— treyc/2 + 1 ns

DCLK output rise time tLor — — 3 ns

DCLK output fall time tLoF — — 3 ns

Data output delay tbp -1.5 — 1.5 ns

tLoye tlor  tLoF

DISP_CLK

< »le »
rr

tlon ' toL

DISP_VSYNC

DISP_HSYC V
Case 1) DISP_DE
DISP_DATAR[7:0]
DISP_DATAGI[7:0]

DISP_DATAB[7:0]

too
DISP_VSYNC

DISP_HSYC V
DISP_DE
Case?2)  pisp DATAR[T:0]
DISP_DATAG[7:0]

DISP_DATAB[7:0]

>
too

Note:
Case 1) DISP_CLK forward rotation output mode when DPI_CLKMD bit in DU_DITRO register is 0.
Case 2) DISP_CLK inverted output mode when DPI_CLKMD bit in DU_DITRO register is 1.

Figure 2.71 LCDC timing

2.5.5.18 SDHI Timing

Table 2.39 1.8 V SDHI timing (1 of 2)
Conditions: Vgy = VDD1833 x 0.5, Vo = VDD1833 x 0.5 (VDD1833 = 1.8 V)

Reference

Parameter Symbol Conditions Min. Max. | Unit figure
(SD) SD_CLK clock cycle Tspcyc C=15pF 5 10 ns Figure 2.72
SDR104 Drive Strength
(eMMC) SD_CLK clock high level width TspwH CLK: Ultra-high | 15 — ns
HS200 SD_CLK clock low level width TspwL Others: High 15  |— ns

SD_CLK clock rise time TspLH — 1 ns

SD_CLK clock fall time TspHL — 1 ns

SD_CMD, SD_DATA output delay TspobpLy -1.7 |09 ns

SD_CMD, SD_DATA input set up time Tspis — — ns

SD_CMD, SD_DATA input hold time TspiH — — ns

SD_CMD, SD_DATA input data width Tspipw 288 |— ns
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Table 2.39

1.8 V SDHI timing (2 of 2)

Conditions: Vo = VDD1833 x 0.5, Vo, = VDD1833 x 0.5 (VDD1833 = 1.8 V)

Reference
Parameter Symbol Conditions Min. Max. | Unit figure
(SD) SD_CLK clock cycle Tspcye C=20pF 10 — ns Figure 2.72
SDR50, SDR25, Drive Strength
SDR12 SD_CLK clock high level width TspwH CLK: Ultra-high |3 — ns
f—ﬁgﬂr:wscgee 4SDR. | SD_CLK clock low level width TspwL Others: High 3 — ns
Backwards SD_CLK clock rise time TSDLH — 2 ns
Compatibility
SD_CLK clock fall time TsDHL — 2 ns
SD_CMD, SD_DATA output delay TspobLy -4.2 1.6 ns
SD_CMD, SD_DATA input set up time Tspis 1.1 — ns
SD_CMD, SD_DATA input hold time Tspin 1.8 — ns
SD_CMD, SD_DATA input data width Tspipw — — ns
(SD) SD_CLK clock cycle Tspcyce C=25pF 20 — ns Figure 2.73
DDR50 Drive Strength
(eMMC) SD_CLK clock high level width TspbwH CLK: High 9 11 ns
High Speed DDR - I'sp | K clock low level width ToouL Others: High  Tg 11 ns
SD_CLK clock rise time TsSpLH — 3 ns
SD_CLK clock fall time TspHL — 3 ns
SD_CMD output delay (SDR) TspobpLy -6 3 ns
SD_CMD input set up time (SDR) Tspis 4.8 — ns
SD_CMD input hold time (SDR) TspiH 25 — ns
SD_DATA output delay (DDR) TspobLy_DDR 25 6 ns
SD_DATA input set up time (DDR) Tspis_DDR 1.5 — ns
SD_DATA input hold time (DDR) TspiH_DDR 15 — ns
Table 2.40 3.3 V SDHI timing (1 of 2)
Conditions: Voy = VDD1833 x 0.5, Vo = VDD1833 x 0.5 (VDD1833 = 3.3 V)
Reference
Parameter Symbol Conditions Min. Max. | Unit figure
(SD) SD_CLK clock cycle Tspcyc C =40pF 20 — ns Figure 2.72
High Speed Drive Strength
(eMMC) SD_CLK clock high level width TspwH CLK: High 7 — ns
High Speed SDR,  ['sh™ o1 K clock low level width TspwL Others: Middle [ — ns
SD_CLK clock rise time TsSpLH — 3 ns
SD_CLK clock fall time TspHL — 3 ns
SD_CMD, SD_DATA output delay TspobLy -6.2 25 ns
SD_CMD, SD_DATA input set up time Tspis 4 — ns
SD_CMD, SD_DATA input hold time TspiH 2 — ns
SD_CMD, SD_DATA input data width Tspipw — — ns
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Table 2.40 3.3 V SDHI timing (2 of 2)
Conditions: Vo = VDD1833 x 0.5, Vo, = VDD1833 x 0.5 (VDD1833 = 3.3 V)

Reference

Parameter Symbol Conditions Min. Max. | Unit figure
(SD) SD_CLK clock cycle Tspcyc C =40pF 40 — ns Figure 2.72
Default Speed Drive Strength
(eMMC) SD_CLK clock high level width TspwH CLK: High 10 — ns
gii‘r‘;‘;”;{gﬁity SD_CLK clock low level width TspwL Others: Middle 'y, — ns

SD_CLK clock rise time TsSpbLH — 10 ns

SD_CLK clock fall time TspHL — 10 ns

SD_CMD, SD_DATA output delay TspobLy -75 |25 ns

SD_CMD, SD_DATA input set up time Tspis 4 — ns

SD_CMD, SD_DATA input hold time TspiH 2 — ns

SD_CMD, SD_DATA input data width Tspipw — — ns
(eMMC) SD_CLK clock cycle Tspcyce C=30pF 20 — ns Figure 2.73
High Speed DDR Drive Strength

SD_CLK clock high level width TspwH CLK: High 9 1" ns

SD_CLK clock low level width ToouL Others: High  Tg 11 ns

SD_CLK clock rise time TsSpLH — 3 ns

SD_CLK clock fall time TspHL — 3 ns

SD_CMD output delay (SDR) TspobpLy -6 6 ns

SD_CMD input set up time (SDR) Tspis 4.8 — ns

SD_CMD input hold time (SDR) TspiH 25 — ns

SD_DATA output delay (DDR) TspobLy_DDR 25 6.5 ns

SD_DATA input set up time (DDR) Tspis_DDR 14 — ns

SD_DATA input hold time (DDR) TspiH_DDR 15 — ns
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A
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(input)

<&

v

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

Figure 2.72  SDHI timing (SDR)
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gé
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For n =1, SDn_DATA[7:4] are not available.

Figure 2.73  SDHI timing (DDR)
2.6 USB Characteristics
The USB PHY of this LSI is compliant with the Universal Serial Bus Specification, Revision 2.0.

Note: 30 (£1%) kQ external resistor must be connected between USB_VUBUSIN pin and VBUS voltage supply.
200 (£1%) Q external resistor must be connected between USB_TXRTUNE pin and VSS.

2.7 A/D Conversion Characteristics

Table 2.41 12-Bit A/D conversion characteristics (1 of 2)

Reference
Parameter Min. Typ. Max. Unit figure
Resolution 12 bits —
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Table 2.41 12-Bit A/D conversion characteristics (2 of 2)

Reference
Parameter Min. Typ. Max. Unit figure
Analog input capacitance — — 15 pF —
Conversion time™! Channel-dedicated sample-and- 0.64 — — us —
Permissible signal source hold circuits in use
|mped_ance Channel-dedicated sample-and- 0.32 — — —
Max. = 1.0 kQ L .
hold circuits not in use
Offset error — — +50 LSB —
Full-scale error — — +50 LSB —
Quantization error — 0.5 — LSB —
Absolute accuracy — — 155 LSB —
DNL differential non-linearity error — — 12 LSB —
INL integral non-linearity error — — 3.5 LSB —
Dynamic range 0.02 — AVDDREF_ADCn - \Y —
0.02

Note:  The specified values in the table apply when there is no access to the external bus during A/D conversion. If access proceeds
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.

DUT
ADC (equiv. circuit)
Ro Rs

Analog

signal ® <O> ®
source

cin cs
Co

Ro, Co: Signal source impedance
Cin: Internal parasitic capacitance (package, I/O, etc.)
Rs, Cs: ADC equivalent circuit impedance (Rs = 5.4 kQ and Cs = 1.25 pF (Typical))

Figure 2.74  A/D converter equivalent circuit and peripheral configuration diagram

2.8 Temperature Sensor Characteristics

Table 2.42 Temperature sensor characteristics

Parameter Min. Typ. Max. Unit Test Conditions
Relative accuracy — +2 — °C 1

Temperature slope — 0.0625 — °C/LSB —

Output code (at 25°C) — 1751 (decimal) | — — SCRR register

Note 1. 2-point calibration (Tj = -40°C and Tj = 125°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 3.1 (Gen1/Gen2/Gen3).
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Table 2.43 PCI Express REFCLK input characteristics

Item Symbol Condition | Min Typ Max Unit
Input single-end termination impedance ZRX-SINGLEEND — 10 — — kQ
Differential input peak-to-peak voltage VRXCLK-DPP — 120 — — mV
Input common mode voltage VRXCLK-DC-CM — 0.25 0.6 0.95 \%
Absolute single-end input voltage VRXCLK-SE — -0.3 — 1.1 Vv
210 DDRSS (LPDDR4) Characteristics
The LPDDR4 PHY of this LSI is compliant with the JEDEC 209-4D standard.
Note: 120 (£1%) Q external resistor must be connected between DDR_ZN and VSS.
2.11 Debug Interface Timing
Condition: Vog = VDD33 x 0.5, VoL, = VDD33 x 0.5
Table 2.44 Debug interface timing
Reference
Parameter Symbol Min. Max. Unit figure
TCK cycle time With an ICE connected trckeyc 30" — ns Figure 2.75
For use in BSCAN 80 —
TCK high pulse width trekH 0.4 0.6 treKeye
TCK low pulse width trekL 0.4 0.6 trcKeye
TDI setup time trois 5 — ns Figure 2.76
TDI hold time tTDIH 5 — ns g;tg;t load:
TMS/SWDIO setup time ttmss 5 — ns
TMS/SWDIO hold time tTMSH 5 — ns
SWDIO delay time tswpo — 15 ns
TDO delay time With an ICE connected troob — 15 ns
For use in BSCAN — 22
Capture register setup time tcapPTs 5 — ns Figure 2.77
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.

| trckeye

treke

TCK 12 vcess 1/2 VCC33

Figure 2.75 TCK input timing
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Een

=
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=

L

tswpo
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troop

Figure 2.76  Data transfer timing

Capture register
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tcapts | tcapTH

N\ a

tuPDATED,

Figure 2.77  Boundary scan input/output timing
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Package Dimensions

Appendix 1.

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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Revision History

Revision 1.00 — June 28, 2024

Initial release

Rvision 1.10 — October 11, 2024

2. Electrical Characteristics:
e Updated Table 2.29 SCI, SCIE timing.
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10.

1.

12.

13.
14,

(Note1)

(Note2)

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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