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Features

This LSI has following features.

= CPU (Arm® Cortex®-A9)

e Operating frequency: 528 MHz
e Single-precision/double-precision FPU
e Arm® NEON™

= On-chip memory
e 4MB

m Main graphics and camera input functions

e Video display controller (VDC6): 1 channel

— LCD output: Max. WXGA

—  Screen superimposition: 3 layers

—  Video input: Max. XGA

CMOS camera input (CEU): 1 channel
MIPI-CSI2 interface: 1 channel

Distortion compensation unit (IMR): 1 channel
2D graphics engine: 1 channel

Sprite engine: 1 channel

JPEG coding engine: 1 channel

= Main memory interface functions

e NOR flash, SDRAM, NAND flash
e Serial flash: 1-bit/4-bit/8-bit: 1 channel, 8-bit: 1 channel (ability to run stored programs directly)
e SD/MMC host interface: 2 channels

m Main communication functions

USB 2.0 High Speed: 2 channels (Host/Function switchable)
10M/100M EtherMAC: 2 channels

SCIF: 5 channels

12C: 4 channels

SSI: 4 channels

RSPI: 3 channels

CAN-FD: 2 channels

m Optional functions
e DRP (Dynamically Reconfigurable Processor)
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RZ/A2M Group

1. Overview

1. Overview

1.1 Outline of Specification

Table 1.1 Features of RZ/A2M
Items Specification
CPU o Arm Cortex-A9 processor

Maximum operating frequency: 528 MHz

Instruction cache size: 32 Kbytes

Data cache size: 32 Kbytes (write-back algorithm)
TLB entries: 128 entries

Jazelle® architecture extension: Full implementation
Media processing engine with NEONTM technology

Boot modes

Eight boot modes
Boot mode 0: Booting from memory (bus width: 16 bits) connected to the CS0 space

Note: This only applies to 324-pin products.
Boot mode 1: Booting from a NAND flash memory with SD controller
Boot mode 2: Booting from a NAND flash memory with MMC controller (data bus width: 8 bits)
Boot mode 3: Booting from a serial flash memory (3.3 V) connected to the SPI multi I/O bus space
Boot mode 4: Booting from an Octal-SPI flash memory connected to the SPI multi I/O bus space
Boot mode 5: Booting from a HyperFlash connected to the SPI multi I/O bus space
Boot mode 6: Booting from an OctaFlash connected to the OctaFlash space
Boot mode 7: Booting from a HyperFlash connected to the HyperFlash space

Secondary cache

Arm CoreLink™ Level 2 Cache Controller L2C-310
Operating frequency: 132 MHz
Cache size: 128 Kbytes

Clock pulse generator

Clock mode: Input clock can be selected from external input (EXTAL) or crystal resonator.
Input clock can be multiplied by 44 (max.) by the internal PLL circuit.
Peak values of EMI noise can be reduced by the on-chip SSCG circuit.
Five types of clocks generated:
—CPU clock (lg): Maximum 528 MHz
—Image processing clock (G@): Maximum 264 MHz
—Internal bus clock (Bg): Maximum 132 MHz
—Peripheral clock 1 (P1¢): Maximum 66 MHz
—Peripheral clock 0 (POg): Maximum 33 MHz

Interrupt controller

Arm CoreLink™ Generic Interrupt Controller (GIC-400)

External interrupt pins (NMI, IRQ7 to IRQO, and TINT31 to TINTO)
On-chip peripheral interrupts: Priority level set for each module
32 priority levels available

Bus state controller

[Only for 324-pin products] .

Address space divided into six areas (0 to 5), each a maximum of 64 Mbytes
The following features settable for each area independently
—Bus size (8 or 16 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)
—Idle wait cycle insertion (between the 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, SDRAM, 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)
SDRAM refresh
Auto refresh or self refresh mode selectable
SDRAM burst access

Direct memory access
controller

Two modules, sixteen channels; external requests are available for one channel.
Can be activated by on-chip peripheral modules.

A specific DMA transfer interval can be specified to adjust the bus occupancy.
Link mode (DMA transfer under descriptor control) supported

Transfer information can be automatically reloaded.
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RZ/A2M Group

1. Overview

Table 1.1 Features of RZ/A2M

ltems

Specification

Multi-function
timer pulse unit 3

« 9 channels (16 bits x 8 channels, 32 bits x 1 channel)
« Maximum 28 lines of pulse inputs/outputs and 3 lines of pulse inputs
o 14 types of count clocks (P1¢/1, P1¢/2, P1¢/4, P1¢/8, P1@/16, P1¢/32, P1¢/64, P1¢p/256,
P1¢/1024, MTCLKA, MTCLKB, MTCLKC, MTCLKD, MTIOC1A) selectable
—14 types of count clocks selectable (channel 0)
—12 types of count clocks selectable (channel 2)
—11 types of count clocks selectable (channels 1, 3, 4, 6, 7, and 8)
—10 types of count clocks selectable (channel 5)
Input capture function
39 output compare and input capture registers
Counter clear operation ( Simultaneous counter clearing by Compare match or Input capture is
available. )
Simultaneous writing to multiple timer counters (TCNT)
Synchronous input/output of each register due to synchronous operation of the counter.
Buffered operation
« Cascade-connected operation
« 43 types of interrupt sources
« Automatic transfer of register data
Pulse output modes
Toggle, PWM, complementary PWM, and reset-synchronized PWM modes
Synchronization of multiple counters
« Complementary PWM output mode
—Non-overlapping waveforms output for 3-phase inverter control
—Automatic dead time setting
—0% to 100% PWM duty value specifiable
—A/D converter start request delaying function
—Interrupt skipping at crest or trough
Reset-synchronized PWM mode
Three-phase PWM waveforms in positive and negative phases can be output with a required duty
value.
Phase counting mode: 16-bit mode (channels 1 and 2) / 32-bit mode (channels 1 and 2)
Counter function of dead time compensation
Conversion start trigger of A/D converter can be generated.
Conversion start trigger of A/D converter can be skipped.
Digital filter functions for the input capture and external count clock pin.

Port output enable 3

Control of the high-impedance state of the MTU3a waveform output pins

o Activation with four input pins

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

« Activation by register write

« Additional programming of output control target pins is possible.

General PWM timer

« 32 bits x 8 channels

Counting up or down (sawtooth wave), counting up and down (triangular wave) selectable for all
channels.

Independent selectable for each channel.

2 input/output pins per channel

« 2 output compare/input capture registers per channel

« 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.

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

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

Generation of dead times in PWM operation

Synchronous start / stop / clear of counters on arbitrary channels.

Starting, stopping, and clearing up/down counters in response to a maximum of eight events
Starting, stopping, and clearing up/down counters in response to input level comparison

Starting, stopping, and clearing up/down counters in response to a maximum of four external triggers
« Output pin invalidation functions due to dead time error or detection of short circuit between output
pins.

Generation of triggers for A/D converter conversion

Digital filter functions for the input capture and external trigger pins
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RZ/A2M Group

1. Overview

Table 1.1

ltems

Features of RZ/A2M

Specification

Port output enable

Output prohibition control of the GPT waveform output pin

for GPT « Activation with up to four input pins
« Activation by dead time error detection or output short detection
« Activation by register write

OS timer « Three-channel 32-bit counters

Two operating modes:
—Interval timer mode
—Free-running comparison mode
DMA transfer request or interrupt request can be issued when a compare match occurs.

Watchdog timer

On-chip one-channel watchdog timer
A counter overflow can reset the LSI.
CPU parity error can reset the LSI.

Realtime clock

Internal clock, Two types of count mode, alarm function
Interrupts can be generated at intervals of 1/64 s by the on-chip 32.768-kHz oscillator.

Serial communications
interface with FIFO

Five channels

Clock synchronous mode or asynchronous mode selectable

Simultaneous transmission and reception (full-duplex communication) supported
Dedicated baud rate generator

Separate 16-byte FIFO registers for transmission and reception

Modem control function (channels 0, 1, and 2 in asynchronous mode)

Serial communications
interface

Two channels

Clock synchronous mode, asynchronous mode, or smart card interface mode is selectable.
Simultaneous transmission and reception (full-duplex communication) supported

Dedicated baud rate generator

LSB first/MSB first selectable

Modem control function

Encoding and decoding of IrDA communications waveforms in accord with version 1.0 of the IrDA
standard (on channel 0)

Renesas serial peripheral
interface

Three channels

SPI operation

Master mode and slave mode selectable

Programmable bit length, clock polarity, and clock phase can be selected.
Consecutive transfers

MSB first/LSB first selectable

Maximum transfer rate: 33.00 Mbps

SPI multi I/O bus controller

One channel

Up to two serial flash memories with multiple 1/0O bus sizes (single/quad) can be connected.
Connectable with one Octal-SPI flash memory.

Connectable with one HyperFlash™ memory.

External address space read mode (built-in read cache)

SPI operating mode

Maximum frequency: 132 MHz (QSPI0_SPCLK)

HyperBus controller

Two channels

Support HyperBus interface

One HyperFlash and HyperRAM can be connected per channel.
Maximum frequency: 132 MHz (HM_CK, HM_CK#)

Octa memory controller

Two channels

Support Macronix Serial Multi /0 (MXSMIO®) Octa Peripheral Interface (OPI) interface.

One OctaFlash and OctaRAM can be connected per channel.

Support memory-map read/write feature with independent Flash/RAM address space.
OctaFlash supports STR (Single Transfer Rate) mode and DTR (Double Transfer Rate) mode.
SPI operation

Support Read-While-Write (RWW) function

Maximum frequency: 132 MHz (OM_SCLK)

I2C bus interface

Four channels

Master mode and slave mode supported

Support for 7-bit and 10-bit slave address formats
Support for multi-master operation

Timeout detection

R01DS0481EJ0100 Rev.1.00

Dec. 25, 2024

RENESAS Page 4 of 152



RZ/A2M Group

1. Overview

Table 1.1 Features of RZ/A2M

ltems

Specification

Serial sound interface

Four-channel bidirectional serial transfer

Duplex communication (channels 0, 1, and 3)

Support of 12S, Monaural, and TDM audio formats

Support of master and slave functions

Generation of programmable word clock and bit clock

Multi-channel formats

Support of 8, 16, 18, 20, 22, 24, and 32-bit data formats

Support of 32-stage FIFO for transmission and reception

Support of LR-clock continue function in which the LR-clock signal is not stopped.

CANFD interface

Two channels

ISO11898-1 (2003) compliant

CAN-FD ISO 11898-1 (2015) compliant

Message buffer:
—Up to 64 x 2-channel receive message buffers: shared among all channels.
—16 transmit message buffers per channel

Renesas SPDIF interface

Support of IEC60958 standard (stereo and consumer use modes only)
Sampling frequencies of 32 kHz, 44.1 kHz, and 48 kHz

Audio word sizes of 16 to 24 bits per sample

Biphase mark encoding

Double buffered data

Parity encoded serial data

Ethernet MAC controller

176-pin products: 1 channel when the media independent interface (MII) is in use, 2 channels when
the reduced media independent interface (RMIl) is in use

256-, 272-, or 324-pin products: 2 channels whether the MIl or RMIl is in use

Conforms with the Ethernet / IEEE802.3 MAC (Media Access Control) layer standard

Supports transfer at 10 and 100 Mbps

Supports full-duplex and half-duplex mode

Supports Media Independent Interface (MIl) compliant with the IEEE802.3u standard and Reduced
Media Independent Interface (RMII)

Magic PacketT™M* detection and Wake-On-LAN (WOL) signal output

Built-in PTP controller (EPTPC) for Ethernet controller that uses Time Precision Time Protocol (PTP)
defined by IEEE 1588-2008 (Version 2.0) to synchronize time between devices.

E-DMAC (Direct Memory Access Controller for Ethernet controller) function

Note: * Magic Packet is a trademark of Advanced Micro Devices, Inc.

A/D converter

12-bit resolution

Eight input channels

Minimum conversion time: 1 ps per channel

A/D conversion request by the external trigger or timer trigger

NAND flash controller

Direct-connected memory interface with NAND-type flash memory
ONFI 1.0 (mode 1 to 2)

ECC: 2, 4, 8, 16, 24, and 32 bits

Supports flash memory requiring Large block (2048+64)

Supports flash memory requiring 5-byte addresses (2 Gbits and more)
Interrupt request

Two types of DMA mode

USB 2.0 host/function
module

Two channels

« USB 2.0-compliant host/function module

480-Mbps, 12-Mbps, and 1.5-Mbps transfer rates provided (host mode)
480-Mbps and 12-Mbps transfer rates provided (function mode)
On-chip 1-Kbyte RAM as communication buffers (host mode)

On-chip 8-Kbyte RAM as communication buffers (function mode)
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RZ/A2M Group

1. Overview

Table 1.1 Features of RZ/A2M

ltems

Specification

Video display controller 6

« Video input interface:
BT601, BT656 format (NTSC/PAL) input: Input clock: 27 MHz/54 MHz
Digital pin input (channel 0):
YCbCr422, YCbCr444, RGB888, RGB666, RGB565
Digital pin input size:
Maximum input video image size to be set*: 1920 pixels x 1080 lines (horizontal x vertical)
Note: * Depends on the AC characteristics of the connected device.
Examples of input video image size:

XGA (1024 x 768)

SVGA (800 x 600),

WVGA (800 x 480),

VGA (640 x 480),

WQVGA (480 x 240),

QVGA (320 x 240, 240 x 320)
Input video control
Horizontal noise reduction (NR), brightness adjustment and contrast adjustment using matrix
operation
Scaling control
Vertical and horizontal scaling up or down of input video possible at a desired ratio (scaling up of
graphics also possible)
Scaling up ratio: 1 to 8; scaling down ratio: 1/8 to 1
Interpolation: Hold or linear selectable
2D IP conversion: 2D IP conversion through separately setting the initial phases

for the top and bottom fields

Video recording

Output pixel format: YCbCr444, YCbCr422, RGB888, RGB565

Output field rate: 1/1, 1/2, 1/4, 1/8

Rotation: Horizontal mirroring and 90/180/270 degree rotation for YCbCr422 and RGB565
Maximum video image size to be stored: x1 size of input video image

Output video control

Black stretch: Black area stretched according to Y signal state

Enhancer capability: LTI (transient improvement) and sharpness (contour emphasis) for Y signal

Three graphics layers (one of them also for input video)
Available input pixel formats
1 bit/pixel: CLUT1
4 bits/pixel: CLUT4
8 bits/pixel: CLUT8
16 bits/pixel: YCbCr422 (graphics layers 0), RGB565, ARGB1555, RGBA5551, ARGB4444
32 bits/pixel: ARGB8888, RGBA8888, RGB888, YCbCr444 (graphics layers 0)
Superimposition
Alpha blending in a rectangular area:
Input video, layer 1, and layer 2 blended according to the transparency percentage a
(fade-in and fade-out function available)
Chroma key function:
Mixing based on transparency percentage a using the specified RGB and CLUT value
Pixel-base alpha blending:
Alpha blending for each pixel based on transparency percentage a

Panel output control
Panel output correction:
Brightness adjustment and contrast adjustment, gamma correction, panel dithering
TCON:
Various timing output for LCD panel driving provided by a total of seven vertical and horizontal
panel driver signals
Panel output pixel format: RGB888, RGB666, RGB565, serial RGB
Output video image size:
Maximum output video image size to be set*:
1999 pixels x 2035 lines (horizontal x vertical)
Note: * Depends on the AC characteristics of the display panel.
Examples of output video image size:
XGA (1024 x 768)
SVGA (800 x 600),
WVGA (800 x 480),
VGA (640 x 480),
WQVGA (480 x 240),
QVGA (320 x 240, 240 x 320)
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RZ/A2M Group 1. Overview

Table 1.1 Features of RZ/A2M
Items Specification
LVDS output interface « Four pairs of differential output conforming to the TIA/EIA-644 standard (three pairs for data and one

pair for the clock)
« When the LVDS output interface is not used, the LVDS pins can be used as CMOS input/output.
« The LVDS PLL generates clocks of various frequencies.
« LVDS Power-down function

Image renderer ¢ One channel

(IMR-LS2) Refers to the video captured data as two-dimensional texture data and draws a shape by performing
texture mapping for an arbitrary shape divided into triangular objects.

Display list system

Drawing functions

Texture mapping, bilinear filtering, automatic coordinate generation (and relative coordinate input)
Instruction system

Draw instruction: TRI for drawing a triangle

Control instructions: TRAP, INT, NOP, SYNCM, SYNCW, WTL, and WTS

Drawing space

Destination coordinates: 0 < X <2,047,0 <Y < 2,047

Source coordinates: 0 <u<1,439,0<v<1,023

2D drawing engine Support almost any object geometry, rather than being bound to only a few specific geometries such
(DRW) as lines, triangles, or circles. The edges of every object can be independently blurred or anti-aliased.
« Color Formats
Frame buffer formats
8-bit: a (8)
16-bit: RGB (565), aRGB (4444), aRGB (1555)
32-bit: aRGB (8888).
Texture formats
1-bit: CLUT (1)/1 (1)
2-bit: CLUT (2)/1 (2)
4-bit: CLUT (4)/1 (4)
8-bit: a (8), CLUT (8)/1 (8), aCLUT (44)
16-bit: aRGB (4444), aRGB (1555), RGB (565)
24-bit: RGB (888) (run length encoded (RLE) unit)
32-bit: aRGB (8888).
CLUT formats use a 256-entry color lookup table.

Sprite engine e RLE Unit
(SPEA) Supports Targa RLE data packet formats
o Sprite Unit

Two channels
Up to 16 separate sprites processed by each channel

JPEG codec unit Compression and decompression method conforming to the JPEG baseline standard within the range
described in this document.

Operational precision: Conforming to JPEG Part 2, ISO-IEC10918-2

Pixel format:

Compression: YCbCr422

Decompression: YCbCr444, YCbCr422, YCbCr411, YCbCr420

Output pixel format to the buffer: YCbCr422, ARGB8888, RGB565

Four quantization tables provided

Four Huffman tables provided (two tables for AC coefficients and two tables for DC coefficients)
Markers supported: SOI, SOF0, SOS, DQT, DHT, DRI, RSTm, and EOI

Image data rate: Max. 132 Mbytes/s (at 66-MHz operation)
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RZ/A2M Group

1. Overview

Table 1.1 Features of RZ/A2M

ltems

Specification

Capture engine unit

« Examples of input video image size :
5 megapixels (2,560 x 1,920)
3 megapixels (2,048 x 1,536)
2 megapixels (1,632 x 1,224)
UXGA (1,600 x 1,200)
SXGA (1) (1,280 x 1,024)
SXGA (2) (1,280 x 960)
WXGA (1,280 x 768)
XGA (1,024 x 768)
SVGA (800 x 600)
WVGA (800 x 480)
VGA (640 x 480)
WQVGA (480 x 240)
QVGA (320 x 240, 240 x 320)
Note: Depends on the AC characteristics of the connected device, frame rate of the connected
device, and transfer speed to the destination RAM.
Input format: 8- or 16-bit binary data
« Memory output format: YCbCr422, YCbCr420
Note: The captured data cannot be displayed via the video display controller 6 because the Y data
and CbCr data are split when written to memory.

MIPI CSI-2 interface
[Only for 256-, 272-, or 324-pin
products]

Up to 1.0-Gbps transfer rate of MIPI CSI-2

« ECC 1-bit error correction and 2-bit or more error detection of a packet header
CRC error detection of a payload data part

Generation of VD (vertical sync), HD (horizontal sync), and FLD (field) signals
Lane swapping

Video input module

Input formats
MIPI CSI2 interface: YCbCr422, RGB888, RAWS8
Up to 2048 x 2048 pixels capture area
« Memory output data formats
YCbCr422, RGB565, ARGB1555, RGB888, ARGB8888

SD/MMC host interface

o 176-pin products: 1 channel
256-, 272-, or 324-pin products: 2 channels
« SD memory I/O card interface (1-/4-bit SD bus)
« SD, SDHC, and SDXC SD memory card access supported
Default, high-speed, UHS-I/SDR50, DDR50, and SDR104 transfer modes supported
Error check function: CRC7 (command), CRC16 (data)
Interrupt request: 2
Card detection function, write protect supported
MMC interface (1-/4-/8-bit MMC bus)
Note: Channel 1 only supports a 1- or 4-bit MMC bus.
« e-MMC device access supported
High-speed, HS200 transfer modes supported

On-chip RAM

« 4-Mbyte large capacity memory for video display/recording and work
(128 Kbytes are used for data retention)

« 128-Kbyte memory for data retention
(16 Kbytes x 2, 32 Kbytes x 1, 64 Kbytes x 1)

General I/O ports

176-pin products: 47 1/Os, 8 inputs with open-drain outputs, 14 inputs (input only), and 1 output
(output only)

o 256-pin products: 92 1/Os, 8 inputs with open-drain outputs, 14 inputs (input only), and 1 output
(output only)

272-pin products: 92 1/Os, 8 inputs with open-drain outputs, 14 inputs (input only), and 1 output
(output only)

324-pin products: 128 1/Os, 8 inputs with open-drain outputs, 14 inputs (input only), and 1 output
(output only)

Input or output can be selected for each bit.

Power-down modes

« Four power-down modes provided to reduce the power consumption in this LSI
—Sleep mode
—Software standby mode
—Deep standby mode
—Module standby mode

Debugger interface

« Arm CoreSight™ architecture
« JTAG-standard pin assignment
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RZ/A2M Group

1. Overview

Table 1.1

ltems

Features of RZ/A2M

Specification

Trusted Secure IP
[option]

« Security algorithm

Common key encryption: AES (compliant with NIST FIPS PUB 197), 3DES, ARC4
Non-common key encryption: RSA

Other features

TRNG (true-random number generator)

Hash value generation: SHA1, SHA224, SHA256, GHASH

Support of unique ID

oTP

A nonvolatile memory that can be written only once
Security setting, authentication setting and the OTP boot setting are possible.

Dynamic reconfigurable
processor (DRP)
[option]

Dynamically reconfigurable intellectual property module
o 6 tiles
32 1/0 ports

Power supply voltage

e Vcc: 1.14 t0 1.26 V, PVce: 3.0to 3.6 V, PVecc_HO: 1.7t0 1.9V
e PVcc_SPI/PVceec_SD0/PVec_SD1:1.7t0 1.9V/3.0t0 3.6 V

Temperature range

-40 to +85°C

Quality level

Industrial usage, etc.

Package

« PLBG0176GA-B
176-pin BGA, 13-mm square, 0.8-mm pitch
JEITA Package Code: P-LFBGA176-13%13-0.80
RENESAS Code: PLBG0176GA-B

o« PLBG0256KA-A
256-pin BGA, 11-mm square, 0.5-mm pitch
JEITA Package Code: P-LFBGA256-11%11-0.50
RENESAS Code: PLBG0256KA-A

o PRBG0272GA-A
272-pin BGA, 17-mm square, 0.80-mm pitch
JEITA Package Code: P-LFBGA272-17%17-0.80
RENESAS Code: PRBG0272GA-A

o PRBG0324GA-A
324-pin BGA, 19-mm square, 0.8-mm pitch
JEITA Package Code: P-FBGA324-19x19-0.80
RENESAS Code: PRBG0324GA-A
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RZ/A2M Group 1. Overview

1.2 Block Diagram
This LSI has two main buses: the north main bus where peripheral modules are connected and the south main bus where
on-chip RAM and external ROM and RAM are connected. Figure 1.1 is a schematic diagram of the internal buses.

This LSI

Cortex-A9 Bus masters

b P

North main bus

A A
\ \

Peripheral modules

Bus masters

I

South main bus 2

iy

Bus masters Bus bridge Bus bridge

A A A A

\i ' \ t t y
South main bus 1

A
\

A

4 3
\

\ /
Bus controller On-chip RAM
A
\l
External ROM/RAM
Figure 1.1 Schematic Diagram of LSI Internal Bus
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RZ/A2M Group

1. Overview

Figure 1.2 shows the schematic diagram of North Main Bus, Figure 1.3 shows the schematic diagram of South Main

Bus.
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RZ/A2M Group

1. Overview

1.3 Product Lineup

Table 1.2 Product Lineup

Group Part Number DRP Function Trusted Secure IP Package

RZ/A2M R7S921040VCBG No DRP No Trusted Secure IP PLBG0176GA-B
R7S921041VCBG PLBG0256KA-A
R7S921042VCBG PRBG0272GA-A
R7S921043VCBG PRBGO0324GA-A
R7S921045VCBG Available PLBG0176GA-B
R7S921046VCBG PLBG0256KA-A
R7S921047VCBG PRBGO0272GA-A
R7S921048VCBG PRBGO0324GA-A
R7S921051VCBG Available No Trusted Secure IP PLBGO0256KA-A
R7S921052VCBG PRBG0272GA-A
R7S921053VCBG PRBGO0324GA-A
R7S921056VCBG Available PLBG0256KA-A
R7S921057VCBG PRBGO0272GA-A
R7S921058VCBG PRBGO0324GA-A

Note:  Usable pins of the modules listed below depend on the type of package in which the given product comes.
For details, see section 2.1.2, List of Pins.
* Interrupt controller

* Direct memory access controller
» Multi-function timer pulse unit 3

» General PWM timer

» HyperBus controller

« Serial sound interface

* CANFD interface

* Renesas SPDIF interface
* NAND flash controller

« Video display controller 6

R01DS0481EJ0100 Rev.1.00
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RZ/A2M Group

2. Pin

2. Pin

2.1 Pin Functions

2.1.1 Pin Function of Functional Blocks

Table 2.1 List of Pin Functions

Classification Symbol /O  Name Function

Power supply Vcec | Power supply Power supply pins. All the Vcc pins must be
connected to the system power supply. This LSI
does not operate correctly if there is a pin left
open.

Vss Ground Ground pins. All the Vss pins must be connected
to the system power supply (0 V). This LSI does
not operate correctly if there is a pin left open.

PVcc Power supply for I/O circuits  Power supply for I/O pins. All the PVcc pins must

be connected to the system power supply. This
LSI does not operate correctly if there is a pin left
open.

PVcc_SPI, PVcc_HO,
PVcc_SDO, PVcc_SD1

Power supply for 1/O circuits

Power supply for I/O pins. All the PVcc_SPI,
PVcc_HO, PVcc_SDO, PVcc_SD1 pins must be
connected to the system power supply. This LSI
does not operate correctly if there is a pin left
open.

PLLVce | Power supply for PLL Power supply for the on-chip PLL oscillator.
Clock EXTAL | External clock Connected to a crystal resonator. An external
clock signal may also be input to the EXTAL pin.

XTAL O  Crystal Connected to a crystal resonator.

CKIO O  System clock output Supplies the system clock to external devices.

AUDIO_CLK | External clock for audio Input pin of external clock for audio. A clock input
to the divider is selected from an oscillation clock
input on this pin or pins AUDIO_X1 and
AUDIO_X2.

AUDIO_X1 | Crystal resonator/ Pins connected to a crystal resonator for audio.

external clock for audio An external clock can be input on pin

AUDIO_x2 © AUDIO_X1. A clock input to the divider is
selected from an oscillation clock input on these
pins or the AUDIO_CLK pin.

AUDIO_XOUT O  AUDIO_X1 clock output Output for the on-chip oscillator on AUDIO_X1 or
the external clock signal.

Operating mode MD_BOQOT2, Mode set Sets the operating mode. Do not change the
control MD_BOOT1, signal levels on these pins while the RES# pin is

MD_BOOTO asserted or until the mode is fixed, after the
negation.

MD_CLK Clock mode set Sets the clock operating mode. Do not change
the signal levels on this pin while the RES# pin is
asserted or until the mode is fixed, after the
negation.

MD_CLKS SSCG clock mode set Switches the SSCG circuit on or off. Do not
change the signal levels on this pin while the
RES# pin is asserted or until the mode is fixed,
after the negation.

BSCANP Boundary scan set Boundary scan setting pin.

This pin is set to the high level for a boundary
scan and to the low level for normal operation.

System control RES# Power-on reset This LSI enters the power-on reset state when
this signal goes low.

WDTOVF# / O  Watchdog timer overflow / Outputs an overflow signal from the watchdog

PERROUT# CPU Parity error timer.

Outputs the CPU parity error.

R01DS0481EJ0100 Rev.1.00
Dec. 25, 2024
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RZ/A2M Group

2. Pin

Table 2.1 List of Pin Functions
Classification Symbol /O  Name Function
Interrupts NMI | Non-maskable interrupt Non-maskable interrupt request pin. It is handled
as an FIQ exception. Fix it high when not in use.
IRQ7 to IRQO Interrupt requests 7 to 0 Maskable interrupt request pins.
Level-input or edge-input detection can be
selected. When the edge-input detection is
selected, the rising edge, falling edge, or both
edges can also be selected.
Address bus A25 to AO O  Address bus Outputs addresses
Data bus D15 to DO /O Data bus Bidirectional data bus
Bus control CS5# to CSOo# O Chipselect5t00 Chip-select signals for external memory or
devices.
RD# O Read Indicates that data is read from an external
device.
RD/WR# O  Read/write Read/write signal
BS# O  Busstart Bus-cycle start signal
AH# O  Address hold Address hold timing signal for the device that
uses the address/data-multiplexed bus.
WAIT# Wait Inserts a wait cycle into the bus cycles during
access to the external space.
WEO# O  Byte select Indicates a write access to bits 7 to 0 of data of
external memory or device.
WE1# O  Byte select Indicates a write access to bits 15 to 8 of data of
external memory or device.
DQML O  Byte select Selects bits D7 to DO when SDRAM is
connected.
DQMU O  Byte select Selects bits D15 to D8 when SDRAM is
connected.
RAS# O RAS Connected to the RAS# pin when SDRAM is
connected.
CAS# O CAS Connected to the CAS# pin when SDRAM is
connected.
CKE O CKenable Connected to the CKE pin when SDRAM is
connected.
Direct memory DREQO DMA-transfer request Input pin to receive external requests for DMA
access controller transfer.
DACKO O  DMA-transfer request accept Output pin for signals indicating acceptance of
external requests from external devices.
TENDO O  DMA-transfer end output Output pin for DMA transfer end.

R01DS0481EJ0100 Rev.1.00
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RZ/A2M Group

2. Pin

Table 2.1 List of Pin Functions
Classification Symbol /O  Name Function
Multi-function timer ~ MTCLKA, MTCLKB, I Timer clock input Input pins for external clock signals or for phase
pulse unit 3 MTCLKC, MTCLKD counting mode clock signals.
MTIOCOA, MTIOCOB, I/0O  Input capture/output compare TGRA_0 to TGRD_0 input capture input/output
MTIOCOC, MTIOCOD (channel 0) compare output/PWM output pins.
MTIOC1A, MTIOC1B I/O  Input capture/output compare TGRA_1and TGRB_1 input capture input/output
(channel 1) compare output/PWM output pins.
MTIOC2A, MTIOC2B I/0  Input capture/output compare TGRA_2 and TGRB_2 input capture input/output
(channel 2) compare output/PWM output pins.
MTIOC3A, MTIOC3B, /O Input capture/output compare TGRA_3 to TGRD_3 input capture input/output
MTIOC3C, MTIOC3D (channel 3) compare output/PWM output pins.
MTIOC4A, MTIOC4B, I/O  Input capture/output compare TGRA_4 to TGRD_4 input capture input/output
MTIOC4C, MTIOC4D (channel 4) compare output/PWM output pins.
MTIC5U, MTIC5V, /O Input capture/output compare TGRU_5, TGRV_5, and TGRW_5 input capture
MTIC5W (channel 5) input/dead time compensation input pins.
MTIOC6A, MTIOC6B, I/0O  Input capture/output compare TGRA_6 and TGRB_6 input capture input/output
MTIOC6C, MTIOC6D (channel 6) compare output/PWM output pins.
MTIOC7A, MTIOCT7B, /O Input capture/output compare TGRA_7 to TGRD_7 input capture input/output
MTIOC7C, MTIOC7D (channel 7) compare output/PWM output pins.
MTIOCS8A, MTIOCS8B, I/0O  Input capture/output compare TGRA_8 to TGRD_8 input capture input/output
MTIOC8C, MTIOC8D (channel 8) compare output pins.
Port output enable 3 POEO#, POE4#, High impedance request Input pins for request signals to place the
POES8#, POE10# MTU3a waveform output pins in the high
impedance state.
General purpose GTETRGA to GTETRGD | External trigger External trigger input pins.
PWM timer GTIOCOA to GTIOC7A, /O Timer /O Input capture, output compare, or PWM output
GTIOCOB to GTIOC7B pins.
Realtime clock RTC_X1 | Crystal resonator for realtime Connected to 32.768-kHz crystal resonator
RTC_X2 o clock/external clock The RTC_X1 pin can also be used to input an
external clock.
EXTAL | Crystal resonator for internal  Connected to a crystal resonator.
XTAL o clock/external clock
Serial communication TxD4 to TxDO O Transmit data Data output pins.
interface with FIFO ", 5410 RxDO | Receive data Data input pins.
SCK4 to SCKO I/O  Serial clock Clock input/output pins.
RTS2#, RTS1#, RTS0O# O  Transmit request Modem control pins.
CTS2#, CTS1#, CTS0# 1/O Transmit enable Modem control pins.
Serial communication SCI_SCK1, SCI_SCKO /O Serial clock Clock input/output pins.
interface SCI_TXD1, SCI_TXDO O  Transmit data Data output pins.
SCI_RXD1, SCI_RXD0 | Receive data Data input pins.
SCI_CTS1#/ RTS1#, /O  Transmit and receive start I/O pins for controlling the start of transmission
SCI_CTSO0# / RTSO# control and reception.
I2C bus interface RIIC3SCL to RIICOSCL  I/O  Serial clock pin Serial clock I/O pins.
RIIC3SDA to RIICOSDA I/O  Serial data pin Serial data I/O pins.
Serial sound interface SSITxD3, SSITxD1, O  Data output Serial data output pin.
SSITxDO
SSIRxD3, SSIRxD1, Data input Serial data input pin.
SSIRxDO
SSIDATA2 /O Datal/O Serial data I/O pins.
SSIBCK3 to SSISBCKO /0 bit clock 1/0O I/0 pins for bit clocks.
SSILRCKS3 to SSILRCKO /O LR clock I/O 1/O pins for LR clock / frame sync.
R01DS0481EJ0100 Rev.1.00 -zENESAS Page 15 of 152
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RZ/A2M Group

2. Pin

Table 2.1 List of Pin Functions
Classification Symbol /O  Name Function
CANFD interface CAN_CLK | Clock source for CAN Clock source for CAN communication.
communication
CAN1TX, CANOTX O  CAN bus transmit data Output pins for transmit data on the CAN bus.
CAN1RX, CANORX | CAN bus receive data Input pins for receive data on the CAN bus.
CANORX_DATARATE_EN, O  CAN Bus receive data phase This pin indicates the receive data phase of the
CAN1RX_DATARATE_EN CAN bus.
This pin is set to "1" in the data (high-speed bit
rate) area.
CANOTX_DATARATE_EN, O  CAN bus transmit data phase This pin indicates the transmit data phase of the
CAN1TX_DATARATE_EN CAN bus.
This pin is set to "1" in the data (high-speed bit
rate) area.
Renesas SPDIF SPDIF_OUT O  Data output Transmit data output pin.
interface SPDIF_IN | Datainput Receive data input pin.
Renesas serial MOSI2 to MOSIO /0 Data Data I/O pins.
peripheral interface ) <5515 MISO0 /O Data Data /O pins.
RSPCK2 to RSPCKO /O Clock Clock /O pins.
SSL20, SSL10, SSLO0 /O  Slave select Slave select I/O pins.
SPI multi /O bus QSPIO0_SPCLK, O  Clock Clock output pins.
controller QSPI1_SPCLK
QSPIO_SSL O  Slave select Slave select output pins.
QSPI1_SSL 1/0  Slave select or Data strobe ~ When serial flash memory is connected: This pin
serves as a slave select output pin.
When Octal-SPI flash or HyperFlash memory is
connected: This pin serves as a data strobe
input pin.
QSPIO_IO3 to /0 Data Data I/O pins.
QSPIO0_IOO0,
QSPI1_IO3 to
QSPI1_100
RPC_RESET# O  Reset Reset output pin.
RPC_WP# O  Write protect Write protect output pin.
RPC_INT# | Interrupt Interrupt input pin.
HyperBus controller HM_CK O  Clock Differential clock output pin.
HM_CK# O  Clock Differential clock output pin.
HM_CSO0# O  Chipselect0 Chip select signal for the external memory.
HM_CS1# O  Chip select 1 Chip select signal for the external memory.
HM_RWDS /O Read Write Data Strobe Read: data strobe pin.
Write: data Mask pin.
HM_DQ?7 to HM_DQO I/lO Data Data 1/O pin.
HM_RESET# O  Reset output Reset signal for the external memory.
HM_RSTO# | Reset input Reset signal from the external memory.
HM_INT# | Interrupt input Interrupt signal from the external memory.

R01DS0481EJ0100 Rev.1.00
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RZ/A2M Group

2. Pin

Table 2.1 List of Pin Functions
Classification Symbol /O  Name Function
Octa memory OM_SCLK O  Clock clock output pin.
controller OM_CSo# O Chip select0 Chip select signal for the external memory.
OM_CS1# O  Chip select 1 Chip select signal for the external memory.
OM_DQS I/O Data strobe Read: data strobe pin.
Write: data Mask pin.
OM_SIO7to OM_SIO0 /O Data Data I/O pins.
OM_RESET# O  Reset output Reset signal for the external memory.
OM_ECS# | ECC error detection ECC error detection pin from the external
memory.
Ethernet controller ET1_TXCLK, Transmit clock MiII clock pin for transmission.
ETO_TXCLK
ET1_TXEN, ETO_TXCLK O  Transmit enable MII transmit data enable pin
ETO_TXD3 to O  Transmit data MII transmit data pins.
ETO_TXDO,
ET1_TXD3 to
ET1_TXDO
ET1_COL, ETO_COL | Collision detection MiIl collision detection pin.
ET1_TXER, ETO_TXER O  Transmit error MII transmit error output pin.
ET1_RXCLK, | Receive clock MII receive clock pin
ETO_RXCLK
ET1_RXDV, ETO_RXDV | Receive enable MIl receive data enable pin
ET1_RXD3 to | Receive data MII receive data pins.
ET1_RXDO,
ETO_RXD3 to
ETO_RXDO
ET1_RXER, ETO_RXER | Receive error MII receive error input pin.
ET1_CRS, ETO_CRS | Carrier detection MII carrier detection pin.
REF50CKO, REF50CK1 | Reference clock RMII reference clock pin.
RMIIO_CRS_DV, | Carrier detection and Receive RMII carrier detection and Receive enable pin.
RMII1_CRS_DV enable
RMIIO_TXD1, O  Transmit data RMII transmit data pin.
RMII0_TXDO,
RMIIM1_TXD1,
RMIIM_TXDO
RMIIO_TXD_EN, O  Transmit enable RMII transmit enable pin.
RMIIM_TXD_EN
RMII0_RXER, Receive error RMII receive error input pin.
RMIIM_RXER
RMII0O_RXD1, Receive data RMII receive data pin.
RMII0_RXDO,
RMIIM1_RXD1,
RMIIM1_RXDO
ET1_MDC, ETO_MDC O  Management data clock Clock pin for information transfer via MDIO.
ET1_MDIO, ETO_MDIO /0O Management data /O Bidirectional pin for exchange of management
data.
ET1_LINKSTA, Status Link status pin from the PHY-LSI.
ETO_LINKSTA
ET1_EXOUT, O  General purpose output General purpose output pin.
ETO_EXOUT
ET1_WOL, ETO_WOL O  Wake-On-LAN Indicate the LSI receive a Magic Packet.
ETO_SCLKIN, | SCLKA clock Clock signal supplied to the statistical time
ET1_SCLKIN correction algorithm unit.
R01DS0481EJ0100 Rev.1.00 -zENESAS Page 17 of 152
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RZ/A2M Group 2. Pin

Table 2.1 List of Pin Functions
Classification Symbol /O  Name Function
NAND flash controller NFALE O  Flash memory address latch  Asserted for address output and negated for
enable data 1/0.
NFRE# O  Flash memory read enable Reads data at falling edge.
NFCE# O  Flash memory chip enable Enables the flash memory connected to this LSI.
NFCLE O  Flash memory command Asserted at command output.
latch enable
NFRB# Flash memory ready/busy High level indicates ready state and low level
indicates busy state.
NFWE# O  Flash memory write enable Flash memory latches commands, addresses,
and data at falling edge.
NFDATA[7:0] /O  Flash memory data Data I/O pins.
USB 2.0 host/function DP1, DPO /O USB 2.0 host/function module D+ data pins for USB 2.0 host/function module
module D+ data bus.
DM1, DMO /O USB 2.0 host/function module D- data pins for USB 2.0 host/function module
D- data bus.
VBUSIN1, VBUSINO VBUS input A pin for monitoring connection of the USB
cable.
Step down the VBUS voltage to 3.3 V.
Connect this pin to the Vbus pin of the USB bus
so that it can detect connection and
disconnection of the Vbus pin.
VBUSEN1, VBUSENO O  VBUS output VBUS power supply enable pin.
OVRCUR1, OVRCURO | Overcurrent input Overcurrent input pin.
OTG_EXICENT1, O  OTG Power supply IC control OTG Power supply IC control pin.
OTG_EXICENO
OTG_ID1, OTG_IDO | OTG Power supply IC ID OTG Power supply IC ID pin.
CC1_Rd1, CC1_Rat, | CC input These pins are used to monitor the state of the
CC2_Rd1, CC2_Rat, resistance on the CC pins of the USB Type-C
CC1_Rd0, CC1_RaO0, connector.
CC2_Rd0, CC2_Ra0 Check the state of the resistance of the USB
Type-C connector and input the result of
checking through the CC pins of the RZ/A2M.
RREF1, RREFO Reference input Connected to USBVss via
2.2kQ) + 1% resistance.
USB_X1 | Crystal resonator for USB 2.0 Connected to a crystal resonator for USB 2.0
USB_X2 o host/function module host/function module.
USBAPVcc1, | Power supply for transceiver Power supply for pins.
USBAPVccO analog pins
USBDPVcct, Power supply for transceiver Power supply for pins.
USBDPVcc0 digital pins
USBVss | Ground for transceiver pins  Ground for pins.
Video display LCDO_DATA23 to O  Output data Data output pins for panel.
controller 6 LCDO_DATAO
LCDO_TCONSG to O  Panel timing adjustment Output pins for panel timing adjustment.
LCDO_TCONO output
LCDO_CLK O  Panel clock Panel clock output pins.

LCDO_EXTCLK

Panel clock source

Panel clock source input pins.

DV0_DATA23 to | Input data Data input pins for graphics data.

DVO_DATAO

DVO_VSYNC | VSYNC input VSYNC input pins.

DVO_HSYNC | HSYNC input HSYNC input pins.

DVO0_CLK | Input clock Clock input signal pins for graphics data.
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RZ/A2M Group

2. Pin

Dec. 25, 2024

Table 2.1 List of Pin Functions
Classification Symbol /O  Name Function
LVDS output interface TXCLKOUTP, O  Output clock LVDS differential clock output pins.
TXCLKOUTM
TXOUT2P to TXOUTOP, O  Output data LVDS differential data output pins.
TXOUT2M to TXOUTOM
LVDSAPVcc | LVDS analog power supply Power supply for LVDS output.
LVDSPLLVcc | LVDS PLL power supply Power supply for LVDS PLL.
Capture engine unit  VIO_D15 to VIO_DO | Input data Graphics data input pins.
VIO_CLK | Input clock Graphics data clock input pin.
VIO_VD | VSYNC input VSYNC input pin.
VIO_HD | HSYNC input HSYNC input pin.
VIO_FLD | FIELD input Input pin for field information
MIPI CSI-2 interface  CSI_DATAOP | Input data Positive data receive pin for CSl Lane 0
differential input.
CSI_DATAON Input data Negative data receive pin for CSl Lane 0
differential input.
CSI_DATA1P Input data Positive data receive pin for CSl Lane 1
differential input.
CSI_DATA1N Input data Negative data receive pin for CSl Lane 1
differential input.
CSI_CLKP | Input clock Positive receive pin for CSI clock Lane input.
CSI_CLKN | Input clock Negative receive pin for CSI clock Lane input.
MIPIAVcc18 | MIPI analog power supply Power supply for the MIPI analog circuits.
SD/MMC host SDO_CLK, O  SD/MMC clock Output pins for SD/MMC clock.
interface SD1_CLK
SDO_CMD, /O SD/MMC command SD/MMC command output and response input
SD1_CMD signals.
SDO_DAT7 to /O SD/MMC data SD/MMC data bus signals.
SDO_DATO,
SD1_DAT3 to
SD1_DATO
SDO_CD, SD/MMC card detection SD/MMC card detection.
SD1_CD
SDO_WP, SD/MMC write protection SD/MMC write protection signals.
SD1_WP
SDO_RST# O  SD/MMC reset SD/MMC reset signal.
A/D converter ANO0O07 to ANOOO | Analog input pins Analog input pins.
ADTRG# | A/D conversion trigger input  External trigger input pin for starting A/D
conversion.
AVce Analog power supply and Analog power supply and reference voltage pin
reference voltage for A/D converter.
AVss | Analog ground Ground pin for A/D converter.
General I/O ports PO 0toPK 5 I/O  General port General purpose I/O port pins
176-pin products: 47 pins
256-pin products: 92 pins
272-pin products: 92 pins
324-pin products: 128 pins
PD OtoPD_7 /O General port 8 general input port pins with open-drain output.
P5_0to P5_7, | General port 14 general input port pins
PL OtoPL_4,JP0_0
JPO_1 O  General port 1 general output port pin
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RZ/A2M Group

2. Pin

Table 2.1 List of Pin Functions
Classification Symbol /O  Name Function
Debugger interface TCK/SWDCLK | Test clock Test-clock input pin.
Also used as the input clock pin for serial wire
debugging
TMS/SWDIO I/0  Test mode select Test-mode select signal input pin.
Also used as the I/O data pin for serial wire
debugging
TDI | Test data input Serial input pin for instructions and data.
TDO/SWO O  Test data output Serial output pin for instructions and data.
TRST# | Test reset Initialization-signal input pin.
TRACEDATAS to O  Data output Trace data output pins.
TRACEDATAO
TRACECLK O  Clock output Trace clock output pin.
TRACECTL O  Enable output Trace enable output pin.
Dynamic DRP31 to DRP00 /O  DRP I/O pins 32 DRP input/output pins
Reconfigurable
Processor (DRP)*
Note: * Only in products with a DRP
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RZ/A2M Group 2. Pin
2.1.2 List of Pins
Table 2.2 List of Pins (324-Pin BGA)
Port Function/ Simplfied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Cirouit
Ball Diagram
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol o Figue2
A1 Vee
A2 QSPI1_I03  1/0 - - - - - - - - - - - - - - - - (15)
A3 QSPI1_ o - - - - - - - - - - - - - - - - (15)
SPCLK
A4 RPC_WP# O - - - - - - - - - - - - - - - - (15)
A5 QSPIO_IO3  1/0 - - - - - - - - - - - - - - - - (15)
A6 PVce_SPI
A7 Vss
A8 PVce
A9 PF 4 I(s)/ - - RxD2 I(s) DVO_ I(s) LCDO_ O  MTIOC6A I(s))  SSIBCKO  I(s)/ IRQ1 I(s) - - )
[¢] DATA19 DATA4 o o
A10 PE_6 I(s)/ - - ETO_MDIO I(s)  VIO_D2 I(s) SSIRXDO  I(s) MTIOCOD I(s) CC2_Rd1 I(s) - - - - )
o o o
A1 PL_2 I(s) MD_  I(s) - - - - - - - - IRQ6 I(s) - - - - 5)
BOOT2
A12 PE_5 I(s)/ - - ETO_MDC o VIO_D3 I(s)  SSITxDO O  MTIOCOC sy CC1_Rd1  I(s) - - - - 1)
[¢] o
A13 P8_4 I(s)/ - - Ad o DRP20* I(s)/ DVO_ I(s) SSL00 I(s)/ SSIRxD3 I(s) - - - - [©)
[¢] o DATA13 o
Al4 P8_6 I(s)/ - - A6 o DRP18*  I(s)/ DVO_ I(s) MOSI0 I(s)  SSILRCK3 I(s)/ - - - - [
o o DATA11 o o
A15 PE_4 I(s)/ - - ETO_CRS  I(s) VIO_D4 I(s) SSILRCKO I(s)y  MTIOCOB  I(s)/ - - - - RMIIO_ Is) (1)
[¢] o o CRS_DV
A16 P9_1 I(s)/ - - A9 o DRP15*  I(s)/ DVO_ I(s) RxD4 I(s) SSILRCK2 I(s)/ - - - - )
[¢] o DATA8 o
A17 PVce
A18 Vss
A19 PE_1 I(s)/ - - ETO_RXDO I(s) VIO_D7 I(s) RxD2 I(s) POES# Is)  VBUSINT  I(s) IRQ1 I(s) RMIIO_ Is) (1)
[¢] RXDO
A20 PA_4 I(s)/ - - A20 o DVO_ I(s) LCDO_ o SCI_ I(sy ~ MTIOCOC  I(s)/ - - - - 1)
o DATA9 DATA14 TXDO o o
A21 CKIO o - - - - - - - - - - - - - - - - (1)
A22 Vss - -
B1 PK_1 I(s)/ - - ETI_TXDO O NFDATA4 I(s) CC1_Ra0 I(s) CAN_CLK I(s) SSIDATA2 I(s)/ - - RMII_ o 1)
o o o TXDO
B2 Vee
B3 QSPI1_lO1  1/0 - - - - - - - - - - - - - - - - (15)
B4 QSPI1_I00  1/O - - - - - - - - - - - - - - - - (15)
B5 RPC_ o - - - - - - - - - - - - - - - - (15)
RESET#
B6 QSPIO_IO1  1/0 - - - - - - - - - - - - - - - - (15)
B7 QSPI0_ o - - - - - - - - - - - - - - - - (15)
SPCLK
B8 PF_5 I(s)/ - - TxD2 o DVO_ I(s) LCDO_ O  MTIOC6B  I(s) SSILRCKO I(s) - - - - 1)
[¢] DATA20 DATA3 o o
B9 P6_3 I(s)/ - - ETO_TXD1 O VIO_HD I(s) TxD3 o POEO# I(s) - - - - RMIIO_ o )
[¢] TXD1
B10 PH_O I(s) - - AUDIO_ I(s) VIO_D1 I(s) GTIOC4A I(s)/ MTIOC1A I(s)/ CC1_Rd0 I(s) IRQ3 I(s) - - Q]
o CLK o o
B11 PL_3 I(s) MD_  I(s) - - - - - - - - IRQ7 I(s) - . . . (5)
BOOT1
B12 PL_1 I(s) MD_CLK I(s) - - - - - - - - IRQ5 I(s) - - - - (5)
B13 P8_3 I(s)/ - - A3 o DRP21*  I(s)/ DVO_ I(s) MTIOC6A I(s) GTIOC3A  I(s)/ - - - - 1)
o o DATA14 o o
B14 PF_2 I(s)/ - - TxD3 o DVO_ I(s) LCDO_ O  MTIOC7C  I(s) MISO1 I(s)/ - - - - 1)
[¢] DATA17 DATA6 o o
B15 P8_7 I(s)/ - - A7 o DRP17* I(s)/ DVO_ I(s) RSPCKO I(s)/ SSIBCK3 I(s)/ - - - - [©)
[¢] o DATA10 o o
B16 PE_3 I(s)/ - - ETO_RXER I(s) VIO_D5 I(s) SSIBCKO  I(s)  MTIOCOA  I(s)/ - - - - RMIIO_ Is) (1)
o o o RXER
B17 PA_O I(s)/ - - A16 o DVO_ I(s) LCDO_ O SCLTXD1 I(sy MTIOC8C  I(s) - - - - 1)
[¢] DATA13 DATA10 o o
B18 PA_3 I(s)/ - - A19 o DVO_ I(s) LCDO_ O  SCI_CTSO# I(s)y  MTIOCOD I(s)/ - - - - [©)
[e] DATA10 DATA13 RTSO# o o
B19 PA 5 I(s)/ - - A21 o) DVO_ I(s) LCDO_ o) SCI_ I(sy ~ MTIOCOB  I(s)/ IRQ5 I(s) - - )
o DATA8 DATA15 RXDO o o
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RZ/A2M Group 2. Pin

Table 2.2 List of Pins (324-Pin BGA)

Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Cirouit
Ball Diagram
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol o Figue2
B20 PA_6 I(s)/ - - A22 o DVO_ I(s) LCDO_ o SCI_ I(s)  MTIOCOA  I(s)/ - - - - )
[¢] DATA7 DATA16 SCKO o o
B21 Vss
B22 PVce
c1 PH_2 I(s)/ - - CTS2# I(s)/ DVO_ I(s) LCDO_ O  MTIOC6D (s  SSIRxDO  I(s) - - - - )
[¢] o DATA22 DATA1 o
Cc2 P8_2 I(s)/ - - A2 o DRP22* I(s)/ DVO_ I(s) GTIOC5A I(s) IRQ2 I(s) - - - - Q]
o o DATA15 o
C3 Vee
c4 QSPI1_SSL  1l0 - - - - - - - - - - - - - - - - (15)
c5 RPC_INT# I - - - - - - - - - - - - - - - - (15)
Cé QsPIo_SSL O - - - - - - - - - - - - - - - - (15)
c7 QSPIO_IO0 /O - - - - - - - - - - - - - - - - (15)
c8 P6_1 I(s)/ - - ETOTXEN O VIO_CLK  I(s) SCK3 I(s)  MTIOC2A  I(s)/ - - - - RMIIO_ o 1)
[e] o o TXD_EN
co P6_2 I(s) - - ETO_TXDO O VIOVD  I(s) RxD3 I(s)  MTIOC2B  I(s)/ oTG_ o IRQO I(s) RMIIO o 1)
[¢] o EXICEN1 _TXDO
c10 PH_1 I(s)/ - - AUDIO_ o VIO_DO I(s) GTIOC4B  I(s)y MTIOC1B I(sy CC2_Rd0  I(s) IRQ2 I(s) - - )
o XOouT o o
ci1 PL_4 I(s) MD_  I(s) - - - - - - - R IRQO I(s) R R R R (5)
BOOTO
c12 PLO I(s) MD_  I(s) - - - - - - - - IRQ4 I(s) - - - - (5)
CLKS
C13 P8_5 I(s)/ - - A5 o DRP19* I(s)/ DVO_ I(s) MISO0 I(s)/ SSITxD3 o - - - - (1)
[¢] o DATA12 o
Cc14 PF_1 I(s)/ - - RxD3 I(s) DVO_ I(s) LCDO_ o MTIOC7B I(s)/ MOSI1 I(s)/ IRQ4 I(s) - - Q]
[e] DATA16 DATA7 o o
c15 P90 I(s) - - A8 o DRP16*  I(s)/ DVO_ I(s) TxD4 O  SSIDATA2 I(s)/ - - - - (1)
[¢] o DATA9 o
c16 PE_2 I(s)/ - - ETO_RXD1 I(s) VIO_D6 I(s) TxD2 o POE10#  I(s) - - - - RMIIO Is) (1)
o _RXD1
c17 PA_2 I(s)/ - - A18 o DVO_ I(s) LCDO_ o sCI_ I(s)  MTIOC8A  I(s)/ - - - - 1)
[¢] DATA11 DATA12 SCK1 o o
c18 PG_0 I(s)/ - - ETO_TXCLK I(s) VIO_D8 I(s) RSPCKO  I(s) MTIOC3A I(s)/ HM_ I(s) - - - - 1)
[} [¢] [¢] RSTO#
c19 PB_0 I(s)/ - - A24 o DVO_ I(s) LCDO_ o SSITXD1 o POE8# I(s) - - - - )
o DATA5 DATA18
C20 Vss
c21 PD_7 I(s) - - RIC3SDA sy IRQ7 I(s) - - - - - - - - - - (4)
0(0) O(0)
c22 PD_3 I(s)/ - - RIIC1SDA  I(s)/ IRQ3 I(s) MTCLKD I(s) GTETRGD I(s) - - - - - - (4)
O(o) O(0)
D1 PVce
D2 BSCANP I(s) - - - - - - - - - - - - - - - - (12)
D3 P8_1 I(s)/ - - A1 o DRP23*  I(s)/ DVO_ I(s) GTIOCSB  I(s)/ IRQ3 I(s) - - - - )
[¢] o DATA16 o
D4 Vee
D5 QSPI1_IO2  1/O - - - - - - - - - - - - - - - - (15)
D6 Vss
D7 QSPIO_IO2 110 - - - - - - - - - - - - - - - - (15)
D8 PK_0 I(s)/ - - ET1_TXEN o NFDATA3 I(s)/ CC1_Rd0 I(s) MTIOC1B I(s)/ SSIBCK2 I(s)/ - - RMIIM_ o 1)
o o o o TXD_EN
D9 PF_6 I(s)/ - - RTS2# I(s)/ DVO_ I(s) LCDO_ o MTIOC6C I(s)/ SSITxDO o - - - - (1)
o o DATA21 DATA2 o
D10 PE_0 I(s)/ - - ETO_RXCLK I(s) VIO_FLD  Is) SCK2 I(s)/ POE4# I(s) - - - - REF50CKO Is) (1)
[¢] o
D11 PF_3 I(s)/ - - SCK2 I(s)/ DVO_ I(s) LCDO_ O  MTIOC7D  I(s)/ SSL10 I(s)/ - - - - )
[¢] o DATA18 DATAS o o
D12 PVce
D13 Vss
D14 PF_0 I(s)/ - - SCK3 I(s)/ DVO_ I(s) LCDO_ o MTIOC7A I(s)/ RSPCK1 I(s)/ - - - - 1)
[¢] o DATA15 DATA8 o o
D15 P8_0 I(s)/ - - A0 o DVO_ I(s) LCDO_ O SCICTS1#/ I(s) MTIOC8D  I(s)/ - - - - )
o DATA14 DATA9 RTS1# o o
D16 PA_1 I(s)/ - - A17 o DVO_ I(s) LCDO_ o SCI_ I(s)/ MTIOC8B I(s)/ IRQ6 I(s) - - (]
[¢] DATA12 DATA11 RXD1 o o
D17 PA_7 I(s) - - A23 o DVO_ I(s) LCDO_ o SSIRXD1  I(s)  POE10#  I(s) - - - - (1)
[¢] DATAG DATA17
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RZ/A2M Group 2. Pin
Table 2.2 List of Pins (324-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Cirouit
Ball Diagram
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol o Figue2
D18 PVce
D19 Vss
D20 PD_6 I(s)/ - - RIIC3SCL  I(s) IRQ6 I(s) - - - - - - - - - - (4)
0(0) O(0)
D21 PD_4 I(s)/ - - RIC2SCL  I(s)/ IRQ4 I(s) - - - - - - - - - - ()
O(0) O(o)
D22 PD_1 I(s)/ - - RIICOSDA I(s)/ IRQ1 I(s) MTCLKB I(s) GTETRGB I(s) - - - - - - “)
O(0) O(0)
E1 Vss
E2 PH_3 I(s)/ - - HM_RSTO#  I(s) RTS2# I(s)/ GTIOCBA I(s)/ MTIOC2A I(s)/ SD0_CD I(s) IRQ3 I(s) - - (1)
o o o o
E3 PK_3 I(s)/ - - ETI_RXCLK I(s) NFDATA6 I(s) CC2_Rd0 Is) CANORX_ O MOSI0 I(s)/ - - REF50CK1 I(s) (1)
[e] o DATARATE_ o
EN
E4 PK_2 I(s)/ - - ET1_TXD1 o NFDATAS5 I(s))  VBUSEN1 o CANORX I(s) RSPCKO I(s)/ IRQ5 I(s) RMII1_TXD1 o (1)
[} [¢] [¢]
E19 PD_5 I(s)/ - - RIIC2SDA  I(s)/ IRQ5 I(s) - - - - - - R R R R (@)
O(0) O(0)
E20 PD_2 I(s)/ - - RIIC1SCL I(s)/ IRQ2 I(s) MTCLKC I(s) GTETRGC I(s) - - - - - - 4)
0(0) 0O(o)
E21 TCK/ | - - - - - - - - - - - - - - - - 7)
SWDCLK
E22 JPO_0 I(s) - - TDI | - - - - - - - - - - - - (6)
F1 PVce_HO
F2 HM_CS0#/ o - - - - - - - - - - - - - - - - (15)
OM_CS0#
F3 HM_CK/ [e] - - - - - - - - - - - - - - - - (15)
OM_SCLK
Fa PF_7 I(s)/ - - GTETRGD I(s) DVO_ I(s) LCDO_ o MTCLKD I(s) IRQ1 I(s) - - - - Q]
[e] DATA23 DATAO
F19 PD_0 I(s)/ - - RIICOSCL I(s)/ IRQO I(s) MTCLKA I(s) GTETRGA I(s) - - - - - - (4)
O(0) O(0)
F20 TRST# I(s) - - - - - - - - - - - - . . . - (o)
F21 TMS/SWDIO 110 - - - - - - - - - - - - - - - - )
F22 PB_1 I(s)/ - - A25 o DVO_ I(s) LCDO_ o SSILRCK1 I(s)/ POE4# I(s) - - - - (1)
[¢] DATA4 DATA19 o
G1 HM_DQ1/  1/0 - - - - - - - - - - - - . - - - (s)
OM_SIO1
G2 HM_RWDS/ 1/O - - - - - - - - - - - - - - - - s)
OM_DQs
G3 HM_CS1#/ [} - - - - - - - - - - - - - - - - (15)
OM_CS1#
G4 HM_CK# [e] - - - - - - - - - - - - - - - - (15)
G19 JPO_1 o - - TDO/SWO [¢] - - - - - - - - - - - - 8)
G20 PB_2 I(s)/ - - BS# (0] DVO_ I(s) LCDO_ [¢] SSIBCK1 I(s)/ POEO# I(s) - - - - (1)
[¢] DATA3 DATA20 o
G21 PB_3 I(s)/ - - Cso# o DVO_ I(s) LCDO_ o SSIDATA2  I(s)/ CTSO# I(s)/ - - - - ™)
[¢] DATA2 DATA21 o o
G22 P9_2 I(s)/ - - A10 o DRP14* I(s) DVO_ I(s) SCK4 I(s)/ SSIBCK2 I(s)/ - - - - [©)
[¢] o DATA7 o (0]
H1 HM_DQ4/ 110 - - - - - - - - - - - - . . . - s)
OM_SIO4
H2 HM_DQ2/  1/0 - - - - - - - - - - - - - - - - (s)
OM_SI102
H3 HM_DQ3/ 110 - - - - - - - - - - - - - - - - (15)
OM_SIO3
H4 HM_DQo/ 110 - - - - - - - - - - - - - - - - (15)
OM_SI00
H19 PB_4 I(s)/ - - CS1# o DVO_ I(s) LCDO_ o SSILRCK2  I(s)/ RTSO# I(s)/ - - - - 1)
o DATA1 DATA22 o o
H20 P9_3 I(s)/ - - A11 o DRP13* I(s) DVO_ I(s) - - SSIRxDO I(s) - - - - Q]
[¢] o DATA6
H21 PB_5 I(s)/ - - WAIT# I(s) DVO_ I(s) LCDO_ o SSIBCK2 I(s)/ TxDO o - - - - (1)
o DATAO DATA23 o
H22 P9_5 I(s)/ - - A13 o DRP11* I(s)/ DVO_ I(s) - - SSILRCKO  I(s)/ - - - - (1)
o o DATA4 o
J HVM_RESET# O - - - - - - - - - - - . . . . - as)
OM_RESET#
J2 HM_DQé/ 110 - - - - - - - - - - - - - - - - (15)
OM_SI06

R01DS0481EJ0100 Rev.1.00

Dec. 25, 2024

Page 23 of 152



RZ/A2M Group 2. Pin
Table 2.2 List of Pins (324-Pin BGA)
Port Function/ Simplified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Cirouit
Ball Diagram
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol o Figue2
J3 HM_DQ7/  1/0 - - - - - - - - - - - - - - - - (s)
OM_SI07
Ja HM_DQ5/  1/0 - - - - - - - - - - - - . . . - (s)
OM_SIO5
J9 Vee
J10 Vss
J1 Vss
J12 Vss
J13 Vss
J14 Vee
J19 P9_4 I(s)/ - - A12 o DRP12* I(s)/ DVO_ I(s) - - SSITxDO o - - - - 1)
[¢] o DATAS
J20 P7_7 I(s)/ - - RD# o DVO_ I(s) LCDO_ o GTIOC3B I(s)/ RxDO I(s) - - - - [©)
o HSYNC TCONO o
J21 P7_6 I(s)/ - - AH# o DVO_ I(s) LCDO_ o GTIOC3A I(s)/ SCKO I(s)/ - - - - [©)
o VSYNC TCON1 o o
J22 P9_6 I(s)/ - - A14 o DRP10* I(s)/ DVO_ I(s) - - SSIBCKO I(s)/ - - - - 1)
[¢] o DATA3 o
K1 Vss
K2 PJ_6 I(s)/ - - GTETRGC I(s) NFCE# o LCDO_ o MTCLKC I(s) IRQO I(s) - - - - )
o CLK
K3 PH_4 I(s)/ - - HM_INT#/ I(s) CTS2# I(s)/ GTIOCéB I(s)/ MTIOC2B I(s)/ SD0_WP I(s) IRQ2 I(s) - - (1)
o OM_ECS# [¢] [¢] [¢]
K4 PJ_O I(s)/ - - TRACECLK o SPDIF_ o - - SCK1 I(s)/ SSIRxD3 I(s) - - - - (1)
o ouT o
K9 Vee
K10 Vss
K11 Vss
K12 Vss
K13 Vss
K14 Vee
K19 P9_7 I(s)/ - - A15 o DRP09* I(s) DVO_ I(s) - - SD1_WP I(s) - - - - )
[¢] o DATA2
K20 PG_1 I(s)/ - - ETO0_TXD2 o VIO_D9 I(s) MOsIo I(s))  MTIOC3C I(s))  HM_INT# I(s) - - - - 1)
o [¢] [¢] OM_ECS#
K21 P7_5 I(s)/ - - CKE o DRP08* I(s)/ DVO_ I(s) CTS1# I(s)) OVRCUR1 I(s) - - - - [©)
[¢] o DATA1 o
K22 PG_2 I(s)/ - - ETO_TXD3 o VIO_D10 I(s) MISO0 I(s)/ MTIOC3B I(s)/ GTIOCOA I(s)/ IRQ4 I(s) - - )
[¢] o o o
L1 PVce
L2 PO_1 I(s)/ - - D1 /10 DRP25* I(s)/ DVO_ I(s) MTIOC6C I(s)/ GTIOC4A I(s)/ - - - - 2)
[¢] o DATA18 o o
L3 PO_0 I(s)/ - - DO 110 DRP24* I(s) DVO_ I(s) MTIOC6B I(s)/ GTIOC3B I(s)/ - - - - )
[¢] o DATA17 o o
L4 PJ_7 I(s)/ - - GTETRGB I(s) NFDATAO I(s)/ LCDO_ I(s) MTCLKB I(s) - - - - - - )
[¢] o EXTCLK
L9 Vee
L10 Vss
L11 Vss
L12 Vss
L13 Vss
L14 Vee
L19 P7_1 I(s)/ - - RD/WR# o DRP05* I(s)/ DVO_ I(s) RxD1 I(s) CC1_Rat I(s) - - - - (1)
o o VSYNC
L20 P7_4 I(s)/ - - CAS# o DRPO7* I(s)/ DVO_ I(s) RTS1# I(s) CC2_Rat I(s) - - - - Q)
[e] o DATAO o
L21 P7_3 I(s)/ - - RAS# o DRP06* I(s)/ DVO_ I(s) TxD1 o CC2_Rd1 I(s) - - - - 1)
[¢] o HSYNC
L22 P7_2 I(s)/ - - CS4# o DVO_CLK I(s) LCDO_ o TENDO o CC2_Ra0 I(s) - - - - (1)
o TCON2
M1 P0_2 I(s)/ - - D2 110 DRP26* I(s)/ DVO_ I(s) MTIOC6D I(s)/ GTIOC4B I(s)/ - - - - @)
[¢] o DATA19 o o
M2 P0_5 I(s)/ - - D5 lfe] DRP29* I(s)/ DVO_ I(s) MTIOC7C I(s)/ GTIOC7A I(s)/ - - - - )
[¢] o DATA22 o o
M3 PO_4 I(s)/ - - D4 /10 DRP28* I(s)/ DVO_ I(s) MTIOC7B I(s)/ GTIOCéB I(s)/ - - - - )
[e] o DATA21 o o
M4 P0_3 I(s)/ - - D3 110 DRP27* I(s) DVO_ I(s) MTIOC7A I(s) GTIOC6A I(s)/ - - - - @)
[¢] o DATA20 o o
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RZ/A2M Group 2. Pin
Table 2.2 List of Pins (324-Pin BGA)
Port Function/ Simpliied
Dedicated Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 gimun
NuEnE:::Ier Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Fli)g‘i?e'ag
M9 Vee
M10 Vss
M11 Vss
M12 Vss
M13 Vss
M14 Vee
M19 P6_6 I(s)/ cs2t# o DRP02*  I(s)/ LCDO_ o) DREQO I(s) CC1_Ra0 I(s) - - - - )
o o TCON4
M20 P6_0 I(s)/ ADTRG# I(s) - - - - - - - - - - - - ™)
o
M21 P7_0 I(s)/ WE# o DRP04* I(s)/ DVO_ I(s) SCK1 I(s)/ CC1_Rd1 I(s) - - - - 1)
[} DQMU [¢] CLK [¢]
M22 PVce
N1 PJ_3 I(s)/ TRACE o NFDATAO I(s)/ - - RTS1# I(s)y  SSILRCK3  I(s)/ - - - - (]
[e] DATA1 o o o
N2 PJ_1 I(g)/ TRACECTL o SP|E;1|F7 I(s) - - RxD1 I(s) VBUSINO I(s) IRQO I(s) - - (1)
N3 P0_6 I(s)/ D6 /0 DRP30* I(s)/ DVO_ I(s) MTIOC7D I(s)/ GTIOC7B I(s)/ - - - - 2)
[¢] o DATA23 o o
N4 PJ_2 I(s)/ TRACE o NFCE# o - - TxD1 o SSITxD3 o - - - - )
[e] DATAO
N9 Vee
N10 Vss
N11 Vss
N12 Vss
N13 Vss
N14 Vee
N19 P6_5 I(s)/ CS3# [¢] DRPO1* I(s)/ LCDO_ [¢] AUDIO_ [¢] CC1_Rd0  I(s) - - - - ™)
[} (0] TCONS XOouT
N20 PG_3 I(s)/ ETO_COL I(s) VIO_D11 I(s) SSL00 I(s)) ~ MTIOC3D I(s)/ GTIOC0B I(s)/ - - - - (1)
o o (0] o
N21 P6_4 I(s)/ CS5# o DRPO0O* I(s) LCDO_ o AUDIO_ I(s) SD1_CD I(s) - - - - Q]
[¢] o TCON6 CLK
N22 Vss
P1 PH_6 I(s)/ HM_INT#/ I(s) NFDATA3 I(s) ET1_WOL o MTIC5V I(s) IRQ4 I(s) - - - - (1)
o OM_ECS# o
P2 PH_5 I(s)/ HM_RSTO#  I(s) NFDATA2 I(sy ET1_EXOUT/ I(s)/ MTIC5U I(s) IRQ5 I(s) - - - - (]
[¢] O ET1_SCLKIN O
P3 PK_5 I(s)/ GTETRGA I(s) NFDATA1 I(s)) WDTOVF#/ o MTCLKA I(s) - - - - - - M
[¢] o PERROUT#
P4 PVce
P9 Vee
P10 Vss
P11 Vss
P12 Vss
P13 Vss
P14 Vee
P19 SDO_DAT7 l[e} - - - - - - - - - - - - - - (15)
P20 SDO_RST# O - - - - - - - - - - - - - - (15)
P21 P6_7 I(s)/ WEO#/ o DRP03* I(s)/ LCDO_ o DACKO o CC2_Rd0 I(s) - - - - (1)
[e] DQML o TCON3
P22 PVcc_SDO
R1 PVce
R2 PJ_4 I(s)/ TRACE o NFDATA1 I(s)/ - - CTS1# I(s)/ SSIBCK3 I(s)/ - - - - (1)
[e] DATA2 o o o
R3 PJ_5 I(s)/ TRACE o NFDATA2 I(sy  OVRCURO I(s) MTIOC1A I(sy  SSILRCK2  I(s)/ IRQ4 I(s) - - Q]
o DATA3 o o o
R4 Vss
R19  SDO_DAT2 /O - - - - - - - - - - - - - - (s)
R20 SDO_DAT5 l[e} - - - - - - - - - - - - - - (15)
R21 SDO0_DAT4 l[e} - - - - - - - - - - - - - - (15)
R22 ~ SDO_DAT6 /O - - - - - - - - - - - - - )
T AUDIO_X1 | - - - - - - - - - - - - - - (13)
T2 AUDIO_X2 [¢] - - - - - - - - - - - - - - (13)
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RZ/A2M Group 2. Pin

Table 2.2 List of Pins (324-Pin BGA)

Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Cirouit
Ball Diagram
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol o Figue2
T3 P3_5 I(s)/ - - ETI_RXD1 Is) NFCLE O CC2Ra0 Is) CANOTX_ O SSL00 I(s)/ - - RMII_ Is) (1)
[¢] DATARATE_ o RXD1
EN
T4 P3_2 I(s)/ - - ET1_CRS  I(s) NFRE# O CC1_Ral Is) CANIRX_ O MOSI2 I(s)/ - - RMII_ Is) (1)
o DATARATE_ o CRS_DV
EN
T19 SDO_DATO  1/O - - - - - - - - - - - - - - - - (15)
T20  SDO_DAT1 IO - - - - - - - - - - - - - - - - (15)
T21 SDO_DAT3  1/0 - - - - - - - - - - - - - - - - (15)
T22 Vss
u1 Vss
u2 PK_4 I(s)/ - - ETI_RXDO I(s) NFDATA7 I(s) OVRCUR1 I(s)  CANOTX o) MISO0 I(s)/ IRQ6 I(s) RMIM_RXDO I(s) (1)
[¢] o o
u3 P3_1 I(s) - - ET1_RXER s) NFALE O VBUSENO I(s) CANIRX Is) RSPCK2  Is) IRQ6 Is) RMIM_RXER I(s) (1)
[} [¢]

u4 MIPIAVcc18

U19  SD1_DATO 1O - - - - - - - - . . - . . . . )
u20 SD1_DAT2 1/O - - - - - - - - - - - - - - - - (15)
u21 SDO_CMD 110 - - - - - - - - - - - - - - . - (s)
u22 SDO_CLK [e] - - - - - - - - - - - - - - - - (15)

V1 CSI_CLKP  I(s) - - - - - - - - - . . . . . . B

V2 CSICLKN I(s) - - - - - . . B . . B ) j B B ,

V3 PG_4 I(s)/ - - ETO_TXER o VIO_D15 I(s) RSPCK1 I(s)/ MTIOC4A I(s)/ GTIOC1A I(s)/ - - - - [©)
o o o o

V4 Vss

V19 P5_4 I(s) - - AN004 I(a) IRQO I(s) SD1_CD I(s) - - - - - - - - 3)

V20 SD1_DAT1 1O - - - - - - . . B B B B B B B - (s

V21 SD1_DAT3 110 - - - - - - - - - - - - - - - - (15)

V22 PVcc_SD1

W1 CSI_DATAO I(s) - - - - - . . - - - . . . B B B
P

W2 CSI_DATAO I(s) - - - - - - - - - - . . . j B B
N

W3 Vss
w4 PG_6 I(s)/ - - ETO_RXD2 I(s) VIO_D13 I(s) MISO1 I(s)y ~ MTIOC4C I(s)/ GTIOC2A I(s)/ IRQ5 I(s) - - (]
[¢] o o o
W5 P10 I(s)/ - - D7 /0 DRP31* I(s)/ IRQO I(s) CAN_CLK I(s) VBUSENO o - - - - )
[} [¢]
We P1_2 I(s)/ - - D9 /0 MTIOC8B I(s)/ IRQ2 I(s) CANORX_ o VBUSEN1 o - - - - 2)
o o DATARATE_
EN
w7 P2_0 I(s)/ - - D12 110 GTIOC6A I(s) IRQ5 I(s) CAN1RX I(s) OTG_ o - - - - )
[¢] o EXICENO
w8 PC_2 I(s)/ - - OTG_ o NFDATA7 I(s) ET1_TXD3 o MISO2 I(s)/ LCDO_ o - - - - 1)
[¢] EXICENO o o TCONS
w9 P4_3 I(s)/ - - RTSO# I(s))  TXOUT1M O SCI_CTS1# I(s)y  SSILRCK1 I(s)) ~ MTIOC8D I(s)/ IRQ3 I(s) - - (1)
o o RTS1# o o o
w10 LVDSAPVcc
W11 Vss
W12 LVDSPLLVc
c
W13 USBDPVccO
W14 USBVss
W15 Vss
w16 PVce
w17 Vss
W18 PLLVcc
w19 P5_2 I(s) - - AN002 I(a) IRQ6 I(s) VBUSINO I(s) - - - - - - - - 3)
W20 P5_6 I(s) - - ANO006 I(a) IRQ2 I(s) - - - - - - - - - - 3)
W21 SD1_CMD IO - - - - - - - - - - - - - . . - (s)
w22 Vss
Y1 CSI_DATA1  I(s) - - - - - - - - - . . . B B . R
P
Y2 CSI_DATA1  I(s) - - - - - - - - - R . . R B B B
N
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RZ/A2M Group 2. Pin
Table 2.2 List of Pins (324-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Cirouit
Ball Diagram
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol o Figue2
Y3 Vss
Y4 P3_3 I(s)/ - - ET1_MDC o NFWE# o OTG_ o CAN1TX o MISO2 I(s)/ IRQ7 I(s) - - Q]
o EXICENO o
Y5 P1_4 I(s)/ - - D11 /10 MTIOC8D I(s)/ IRQ4 I(s) CANOTX_ o VBUSINO I(s) - - - - )
[¢] o DATARATE_
EN
Y6 PC_0 I(s)/ - - VBUSIN1 I(s) NFDATAS I(s)/ ET1_ I(s) RSPCK2 I(s)/ IRQ2 I(s) - - - - (1)
o o TXCLK o
Y7 P2_2 I(s)/ - - D14 110 GTIOC7A I(s)/ IRQ7 I(s) CAN1TX o VBUSIN1 I(s) - - - - (2)
o o
Y8 P4_2 I(s)/ - - TxDO o TXOUT1P o SCI_TXD1 I(s)/ SSITxD1 o MTIOC8C I(s)/ IRQ2 I(s) - - 1)
[} (0] [¢]
Y9 P4_6 I(s)/ - - ETO_EXOUT/ I(s)/ TXCLK o SCI_TXDO  I(s)/ TxD4 o DACKO o - - - - (1)
o ETO_SCLKIN O OouTP o
Y10 NMI I(s) - - - - - - - - - - - - - - - - (10)
Y11 Vss
Y12 USBVss
Y13 USBVss
Y14 USBVss
Y15 USBVss
Y16 USBDPVcct
Y17 PC_7 I(s)/ - - OVRCURO I(s) NFRB# I(s) ET1_RXD3 I(s) SD1_WP I(s) LCDO_ o IRQ6 I(s) - - 1)
[} TCONO
Y18 PC_6 I(s)/ - - VBUSENO [0} NFWE# o ET1_RXD2 I(s) SD1_CD I(s) LCDO_ o IRQ7 I(s) - - (1)
o TCON1
Y19 P5_0 I(s) - - AN000 I(a) IRQ4 I(s) SD0_CD I(s) SD1_CD I(s) - - - - - - 3)
Y20 P5_1 I(s) - - ANO001 I(a) IRQ5 I(s) SDO_WP I(s) SD1_WP I(s) - - - - - - 3)
Y21 P5_7 I(s) - - ANOO7 I(a) IRQ3 I(s) - - - - - - - - - - 3)
Y22 SD1_CLK o - - - - - - - - - - - - - - - - (15)
AA1 MIPIAVcc18
AA2 Vss
AA3 P1_1 I(s)/ - - D8 110 MTIOC8A I(s)/ IRQ1 I(s) CANORX I(s) OVRCURO I(s) - - - - (2)
[¢] o
AA4 P3_4 I(s)/ - - ET1_MDIO  I(s)/ NFRB# I(s) CC2_Rat I(s) CAN1TX_ o SSL20 I(s)/ - - - - 1)
[¢] o DATARATE_ o
EN
AAS P3_0 I(s)/ - - OTG_ o NFDATA4 I(s)/ ET1_ I(s) MTIC5W I(s) IRQ3 I(s) - - - - [©)
[¢] EXICEN1 o LINKSTA
AAB PC_1 I(s)/ - - VBUSINO I(s) NFDATA6 I(sy ET1_TXD2 o MOSI2 I(s)/ LCDO_ o - - - - M
[¢] o o TCON6
AA7 P4_0 I(s)/ - - SCKO Is) ~ TXOUTOP [¢] SCI_SCK1  I(s))  SSIBCK1 I(s)  MTIOC8A  I(s)/ IRQO I(s) - - ™
[} [¢] [¢] [¢] [¢]
AA8 P4_4 I(s)/ - - CTSO# Is)y ~ TXOUT2P O  SCI_CTSO#/ I(s) WDTOVF# O OTG_ o - - - - 1)
[¢] o RTSO# o PERROUT# EXICENO
AA9 P4_7 I(s)/ - - ETO_WOL o TXCLK o SCI_SCKO  I(s)/ SCK4 I(s)/ TENDO o - - - - Q]
[e] OUTM o o
AA10 USB_X2 [¢] - - - - - - - - - - - - - - - - (13)
AA11 DPO 110 - - - - - - - - - - - - - - - -
AA12 USBAPVccO
AA13 RREFO - - - - - - - - - - - - - - - - -
AA14 USBVss
AA15 DP1 110 - - - - - - - - - - - - - - - -
AA16 PVce
AA17 PC_5 I(s)/ - - VBUSEN1 o NFRE# o ET1_ I(s) SPDIF_ o LCDO_ o IRQO I(s) - - (1)
[¢] RXDV ouTt TCON2
AA18 XTAL (o) - - - - - - - - - - - - - - - - (13)
AA19 PC_4 I(s)/ - - OTG_ID1 I(s) NFALE o ET1_ o SPDIF_ I(s) LCDO_ o IRQ1 I(s) - - 1)
[¢] TXER IN TCON3
AA20 RTC_X2 o - - - - - - - - - - - - . . . - (4)
AA21 P5_3 I(s) - - AN003 I(a) IRQ7 I(s) OTG_IDO I(s) - - - - - - - - 3)
AA22 P55 I(s) - - ANO005 I(a) IRQ1 I(s) SD1_WP I(s) - - - - - - - - 3)
AB1 Vss
AB2 PG_5 I(s)/ - - ETO_RXDV I(s) VIO_D14 I(s) MOSI1 I(s)/ MTIOC4B I(s)/ GTIOC1B I(s)/ - - - - [©)
[e] o o o
AB3 PG_7 I(s)/ - - ETO_RXD3 I(s) VIO_D12 I(s) SSL10 I(s))  MTIOC4D I(s)/ GTIOC2B I(s)/ - - - - 1)
o [¢] [¢] [¢]
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RZ/A2M Group 2. Pin

Table 2.2 List of Pins (324-Pin BGA)

Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Cirouit
Ball Diagram
Number Symbol 110 Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol [lle} Symbol o Figue2
AB4 P1_3 I(s)/ - - D10 /10 MTIOC8C I(s)/ IRQ3 I(s) CANOTX o OTG_ID1 I(s) - - - - 2)
o o
AB5 P2_1 I(s)/ - - D13 110 GTIOC6B I(s)/ IRQ6 I(s) CAN1TRX_ o OTG_IDO I(s) - - - - 2)
o o DATARATE_
EN
AB6 P23 I(s)/ - - D15 lfe] GTIOC7B I(s)) WDTOVF#/ o CANTTX_ o OTG_ o - - - - )
[¢] o PERROUT# DATARATE_ EXICEN1
EN
AB7 P4_1 I(s)/ - - RxDO I(s) TXOUTOM o SCI_RXD1 I(s)/ SSIRxD1 I(s) MTIOC8B I(s)/ IRQ1 I(s) - - (1)
o o o
AB8 P4_5 I(s)/ - - ETO_ I(s) TXOUT2M o SCI_RXDO  I(s)/ RxD4 I(s) DREQO I(s) - - - - [©)
o LINKSTA o
AB9 RES# I(s) - - - - - - - - - - - - - - - - (12)
AB10 USB_X1 I - - - - - - - - - - - - - . . - a3)
AB11 DMO 110 - - - - - - - - - - - - - - - -
AB12 USBA
PVcet
AB13 RREF1 - - - - - - - - - - - - - - - - -
AB14 USBVss
AB15 DM1 l[e} - - - - - - - - - - - - - - - -
AB16 PVce
AB17 PC_3 I(s)/ - - OTG_IDO I(s) NFCLE (0] ET1_COL I(s) SSL20 I(s)/ LCDO_ o - - - - )
o o TCON4
AB18 EXTAL | - - - - - - - - - - - - - - - - (13)
AB19 Vss
AB20 RTC_X1 | - - - - - - - - - - - - - - - - (14)
AB21 AVce
AB22 AVss
[Legend]
(s): Schmitt
(a): Analog

(o): Open drain

Note: * Only in products with a DRP
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RZ/A2M Group 2. Pin

Table 2.3 List of Pins (272-Pin BGA)

Port Function/ Simplifi
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 ed
Circuit
Diagra
m
Ball Figure
Number Symbol o Symbol [lle} Symbol o Symbol 1o} Symbol [lle} Symbol 1o} Symbol [lle} Symbol 110 Symbol 1o 21
Al Vee
A2 QSPI1_I03  1/0 - - - - - - - - - - - - - - - - (15)
A3 QsPI_lO1 1O - - - - - - - - - - - - - _ _ - (15)
A4 QSPI1_ o - - - - - - - - - - - - - - - - (1)
SPCLK
A5 QSPIO_SSL O - - - - - - - - N N . - - - B - @s)
A6 QSPIO_IOO0 I/O - - - - - - - - - - - - - _ _ - (15)
A7 Vss
A8 PVce
A9 P6_3 I(s)/ - - ETO_TXD1 O VIO_HD I(s) TxD3 o POEO# I(s) - - - - RMIO_TXD1 O 1)
(0]
A10 PE_6 I(s)/ - - ETO_MDIO  I(s)/ VIO_D2 I(s) SSIRxDO I(s) MTIOCOD I(s)/ CC2_Rd1 I(s) - - - - 1)
o o [¢]
A1 PL_4 I(s) MD_BOOTO I(s) - - - - - - - - IRQO I(s) - - - - (5)
A12 PL_2 I(s) MD_BOOT2 I(s) - - - - - - - - IRQ6 I(s) - - - - (5)
A13 PL_1 Is) MD_CLK I(s) - - - - - - - - IRQ5 I(s) R R R R 5)
A14 PF_1 I(s)/ - - RxD3 I(s) DVO_DATA16 I(s) LCDO_DATA7 O MTIOC7B I(s)/ MOosI1 I(s)/ IRQ4 I(s) - - (1)
(0] o o
A15 PE_2 I(s)/ - - ETO_RXD1 I(s) VIO_D6 I(s) TXD2 o POE10#  I(s) - - - - RMIO_RXD1 Iis) (1)
(0]
A16 PA_3 I(sy - - - - DVO_DATA10 I(s) LCDO_ O SCILCTSO# I(s) MTIOCOD  I(s)/ - - - - 1)
o DATA13 RTS0# ]
A17 PA_6 I(s)/ - - - - DVO_DATA7  I(s) LCDO_ [¢] SCI_SCKO  I(s)/ MTIOCOA I(s)/ - - - - (1)
(o} DATA16 [¢] [e]
A18 Vss
A19 CKIO o - - - - - - - - - - - - - - - - (11)
A20 Vss
B1 Vss
B2 Vee
B3 QsPI1_I02 1/0 - - - - - - - - - - - - - - - - (15)

B4 RPC_INT#

(15)

B5 RPC_ e} - - - - - - - - - - - - - - - - (1)
RESET#
B6  QSPI0_lO3  1/0 - - - - - - - - - - - - - - - - (5
B7 QsPIo_ ¢} - - - - - - - - - - - - - - - - (19
SPCLK
B8 P6_1 I(s)/ - - ETO_TXEN O  VIO_CLK  Is) SCK3 I(s)  MTIOC2A  I(s)/ - - - - RMIIO_ o
e} o o TXD_EN
B9 PF_5 I(sy/ - - TXD2 O DVO_DATA20 Is) LCDO_DATA3 O  MTIOC6B  I(s))  SSILRCKO I(s)/ - - - =M
¢} o o
B10 PH_1 I(s)/ - - AUDIO_XOU O VIO_DO  Is) GTIOC4B  I(s)  MTIOC1B  I(s) CC2_Rd0  Is) IRQ2 I(s) - - M
¢} T o o
B11 PF_3 I(s)/ - - SCK2 I(s) DVO_DATA18 I(s) LCDO_DATA5 O  MTIOC7D I(s)  SSL10  I(s)/ - - - - M
o o} o o
B12 PL_O I(s)  MD_CLKS  I(s) - - - - - - - - IRQ4 I(s) - - - NG
B13 PE_5 I(s)/ - - ETOMDC O VIO_D3  Is)  SSITxDO O  MTIOCOC Iy  CC1_Rdl  Is) - - - - M
¢} o
B14 P8_0 I(s)/ - - - - DVO_DATA14 Is) LCDO_DATA9 O SCICTS## I(s) MTIOC8D  I(s)/ - - - - M
e} RTS1# o o
B15 PE_3 I(sy/ - - ETORXER I(s) VIOLD5  I(s) SSIBCKO I(s)) MTIOCOA  I(s) - - - - RMIO_RXER I(s) (1)
¢} o o
B16 PA_2 I(sy - - - - DVO_DATA11 I(s) LCDO_ O  SCI_SCK1 I(s)  MTIOC8A  I(s) - - - - )
¢} DATA12 o o
B17 PA_4 I(sy - - - - DVO_DATA9 I(s) LCDO_ O SCLTXDO I(s) MTIOCOC  I(s)/ - - - - ™)
o DATA14 o o
B18 PB_0 I(sy/ - - - - DVO_DATA5 I(s) LCDO_ O  ssImD1 O POE8#  I(s) - - - =M
° DATA18
B19 Vss
B20 PD_6 I(s)/ - - RIC3SCL (s IRQ6 I(s) - - - - - - - - - B
0(0) O(0)
c1 PH_2 I(sy/ - - CTs2#  I(s) DVO_DATA22 I(s) LCDO_DATA1 O  MTIOC6D I(s)  SSIRXDO  Is) - - - =M
o o o
c2 PK_1 I(s)/ - - ETI_TXDO O  NFDATA4 I(s) CC1_Ra0 I(s) CAN_CLK Is) SSIDATA2 I(s)/ - - RMIN_TXDO O (1)
¢} o o
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RZ/A2M Group

2. Pin

Table 2.3 List of Pins (272-Pin BGA)
Port Function/ Simplifi
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 ed
Circuit
Diagra
m
Bal Figure
Number Symbol o Symbol [lle} Symbol o Symbol 1o} Symbol [lle} Symbol 1o} Symbol [lle} Symbol 110 Symbol 1o 21
C3 Vee
C4 QSPI1_SSL  1/0 - - - - - - - - - - - - - - - - (15)
c5 RPC_WP# O - - - - - - - - - - - - - - - - (15)
Cé QSPIO_IO1 110 - - - - - - - - - - - - - - - - (15)
c7 QSPIO_IO2  1/0 - - - - - - - - - - - - - - - - (15)
03] PF_6 I(s)/ - - RTS2# I(s)) DVO_DATA21 I(s) LCDO_DATA2 O MTIOC6C I(s)/ SSITxDO [e] - - - - (1)
(0] o o
c9 PE_0 I(s)/ - - ETO_RXCLK I(s) VIO_FLD  I(s) SCK2 I(s)/ POE4# I(s) - - - - REF50CK0 Iis) (1)
o [e]
c10 PF_4 I(s)/ - - RxD2 I(s) DVO_DATA19 I(s) LCDO_DATA4 O  MTIOC6A I(s))  SSIBCKO  I(s)/ IRQ1 I(s) - - 1)
[¢] [} o
Cc11 PL_3 I(s) MD_BOOT1 I(s) - - - - - - - - IRQ7 I(s) - - - - (5)
c12 PF_2 I(s)/ - - TxD3 O DVO_DATA17 I(s) LCDO_DATA6 O MTIOC7C I(s)/ MISO1 I(s)/ - - - - (1)
o o o
c13 PE_4 I(s)/ - - ETO_CRS I(s)  VIO_D4 I(s) SSILRCKO I(s)  MTIOCOB  I(s)/ - - - - RMII0_ Is) (1)
(o} [¢] [¢] CRS_DV
c14 PA_O I(s)/ - - - - DVO_DATA13 I(s) LCDO_ O  SCILTXD1 I(s) MTIOC8C I(s)/ - - - - 1)
o DATA10 o [e]
c15 PE_1 I(s)/ - - ETO_RXDO Is) VIO_D7 I(s) RxD2 I(s) POES8# Is)  VBUSIN1  I(s) IRQ1 I(s) RMIO_RXDO I(s) (1)
o
c16 PA5 I(s)/ - - - - DVO_DATA8 I(s) LCDO_ O  SCIRXDO I(s)  MTIOCOB I(s)/ IRQ5 I(s) - - 1)
(o} DATA15 [¢] [e]
c17 PG_0 I(s)/ - - ETO_TXCLK I(s) VIO_D8 Is) RSPCKO  I(s) MTIOC3A I(s)) HM_RSTO# I(s) - - - - 1)
(0] o o
c18 Vss
Cc19 PD_7 I(s)/ - - RIIC3SDA I(s)/ IRQ7 I(s) - - - - - - - - - - 4)
O(0) O(0)
Cc20 PD_5 I(s)/ - - RIIC2SDA I(s)/ IRQ5 I(s) - - - - - - - - - - (4)
0(o) O(0)
D1 PH_3 I(s)/ - - HM_RSTO# I(s) RTS2# I(s)/ GTIOC6A I(s)/ MTIOC2A I(s)/ SD0_CD I(s) IRQ3 I(s) - - (1)
o o [¢] o
D2 PK_3 I(s)/ - - ET1_RXCLK I(s) NFDATA6 I(s)/ CC2_Rdo I(s) CANORX_ [¢] MOosIo I(s)/ - - REF50CK1 I(s) (1)
(o} o DATARATE_ ]
EN
D3 PK_2 I(s)/ - - ETI_TXD1 O  NFDATA5 I(s) VBUSEN1 O CANORX  I(s)  RSPCKO  I(s)/ IRQ5 Is) RMIM_TXD1 O 1)
(0] o (o}
D4 Vee
D5 QSPI1_IO0  1/O - - - - - - - - - - - - - - - - (15)
D6 Vss
D7 PVcc_SPI
D8 PK_0 I(s)/ - - ET1_TXEN o NFDATA3 I(s)/ CC1_RdoO I(s) MTIOC1B I(s)/ SSIBCK2 I(s)/ - - RMIIM_ (o} (1)
(0] o [¢] [e] TXD_EN
D9 P6_2 I(s)/ - - ETO_TXDO O VIO_VD I(s) RxD3 I(s) MTIOC2B  I(s)/ oTG_ o IRQO I(s) RMIO_TXDO O 1)
o [e] EXICEN1
D10 PH_O I(s)/ - - AUDIO_CLK  I(s) VIO_D1 I(s) GTIOC4A I(s)/ MTIOC1A I(s)/ CC1_RdO I(s) IRQ3 I(s) - - (1)
o [e] [e]
D11 PVce
D12 Vss
D13 PF_0 I(s)/ - - SCK3 I(s) DVO_DATA15 |I(s) LCDO_DATA8 O MTIOC7A I(s)/ RSPCK1 I(s)/ - - - - (1)
o o [e] o
D14 PA_1 I(s)/ - - - - DVO_DATA12 I(s) LCDO_ O SCIRXD1 I(s) MTIOC8B I(s)/ IRQ6 I(s) - - 1)
o DATA11 [¢] [e]
D15 PA_7 I(s)/ - - - - DVO_DATA6 I(s) LCDO_ o SSIRXD1  I(s) POE10#  I(s) - - - - 1)
o DATA17
D16 PVce
D17 Vss
D18 PD_4 I(s)/ - - RIC2SCL  I(s) IRQ4 I(s) - - - - - - - - - - (4)
0(o) O(0)
D19 PD_3 I(s)/ - - RIIC1SDA I(s)/ IRQ3 I(s) MTCLKD I(s) GTETRGD I(s) - - - - - - 4)
0O(o) 0O(o)
D20 PD_1 I(s)/ - - RIICOSDA  I(s)/ IRQ1 I(s) MTCLKB  I(s) GTETRGB Is) - - - - - - (4)
0(0) O(0)
E1 Vss
E2 BSCANP I(s) - - - - - - - - - - - - - - - - (12)
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RZ/A2M Group 2. Pin
Table 2.3 List of Pins (272-Pin BGA)
Port Function/ Simplifi
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 ed
Circuit
Diagra
m
Ball Figure
Number Symbol o Symbol [lle} Symbol o Symbol 1o} Symbol [lle} Symbol 1o} Symbol [lle} Symbol 110 Symbol 1o 21
E3 PF_7 I(s)/ - - GTETRGD I(s) DVO_DATA23 I(s) LCDO_DATA0 O MTCLKD I(s) IRQ1 I(s) - - - - (1)
o
E4 PVce
E17 PVce
E18 PD_2 I(s) - - RIIC1SCL I(s)/ IRQ2 I(s) MTCLKC I(s) GTETRGC I(s) - - - - - - 4)
0(0) O(0)
E19 TCK/ | - - - - - - - - - N N . - - . . )
SWDCLK
E20 JPO_0 1 - - DI | - - - R - . - - R R R R ®)
F1  HM_RWDS/ I/O - - - - - - - - - . . - R - - )
OM_DQs
F2 HM_CK# O - - - - - - - - N N N B . . . - @as)
F3 HM_CK/ o - - - - - - - - - - - - - - - - (15)
OM_SCLK
Fa Vss
F17  TMS/SWDIO 1/O - - - - - - - - - - - - - - - - (9)
F18 PD_0 I(s)/ - - RIICOSCL I(s)/ IRQO I(s) MTCLKA I(s) GTETRGA I(s) - - - - - - (4)
0(0) 0(o)
F19 TRST# I(s) - - - - - - - - - - - - - - - - (10)
F20 JPO_1 (o} - - TDO/SWO o - - - - - - - - - - - - (8)
G1 HM_DQ2/  I/0 - - - - - - - - - - - - - - - - (5
OM_SI02
G2 HM_DQ1/  1/0 - - - - - - - - - - . . R R - )
OM_SIO1
G3  HMCSO# O - - - - - - - - - - - . . . . - as)
OM_CS0#
G4 PVcec_HO
G17 Vss
G18 PB_1 I(s)/ - - - - DVO_DATA4  I(s) LCDO_ [¢] SSILRCK1 I(s)/ POE4# I(s) - - - - (1)
o DATA19 [¢]
G19 PB_2 I(s)/ - - - - DVO_DATA3  I(s) LCDO_ [¢] SSIBCK1 I(s)/ POEO# I(s) - - - - (1)
o DATA20 [¢]
G20 PB_3 I(sy - - - - DVO_DATA2 I(s) LCDO_ O  SSIDATA2 I(s)  CTS0#  I(s)/ - - - - ™)
o DATA21 [¢] ]
H1 HM_DQ3/  I/0 - - - - - - - - - - - B . . - - @as)
OM_sIO3
H2 HM_DQ6/  1/0 - - - - - - - - - - . . . B B - as)
OM_SI0o6
H3 HM_DQ4/ /0 - - - - - - - - - - - - - - - - (15)
OM_SI04
H4  HM.CS1# O - - - - - - - - - - - B . . - - @s)
OM_CS1#
H17 PVee
H18 PB_S I(sy - - - - DVO_DATAD I(s) LCDO_ O  SSIBCK2  I(s) TXDO o - - - - 1)
o DATA23 [¢]
H19 PB_4 I(s)/ - - - - DVO_DATA1  I(s) LCDO_ [¢] SSILRCK2  I(s)/ RTS0# I(s)/ - - - - (1)
o DATA22 [¢] [e]
H20 P7_7 I(s) - - - - DVO_HSYNC I(s) LCDO_ O  GTIOC3B  I(s) RxDO I(s) - - - - 1)
(0] TCONO o
J1 HM_RESET# O - - - - - - - - - . . - R - - )
OM_RESET#
J2 HM_DQ7/ /10 - - - - - - - - - - - - - - - - (15)
OM_sIo7
J3 HM_DQ5/  1/0 - - - - - - - - - - . . . B B - @s)
OM_SIO5
J4 HM_DQo/ /10 - - - - - - - - - - - - - - - - (15)
OM_SI00
J9 Vee
J10 Vss
J1 Vss
J12 Vee
J17 P7_6 I(sy - - - - DVO_VSYNC I(s) LCDO_TCON O GTIOC3A  I(s)/ SCKO I(s)/ - - - - )
(0] 1 o o
J18 PG_2 I(s)/ - - ETO_TXD3 o VIO_D10 I(s) MISO0 I(s)/ MTIOC3B I(s)/ GTIOCOA I(s)/ IRQ4 I(s) - - (1)
o [¢] [¢] o
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RZ/A2M Group 2. Pin
Table 2.3 List of Pins (272-Pin BGA)
Port Function/ Simplifi
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 ed
Circuit
Diagra
m
Ball Figure
Number Symbol o Symbol [lle} Symbol o Symbol 1o} Symbol [lle} Symbol 1o} Symbol [lle} Symbol 110 Symbol 1o 21
J19 PG_1 I(s)/ - ETO_TXD2 O VIO_D9 I(s) MOSI0 I(s))  MTIOC3C  I(s)  HM_INT#  I(s) - - - - (1)
o o O  OM_ECs#
J20 P7_2 I(s)/ - - - DVO_CLK  I(s) LCDO_TCON O TENDO O  CC2.Ra0 ) - - - - (1)
o] 2
K1 PJ_7 I(s)/ - GTETRGB  I(s)  NFDATAO  I(s) LCDO_ I(s)  MTCLKB  I(s) - - - - - - 0
o [¢) EXTCLK
K2 PJ_6 I(s)/ - GTETRGC  I(s) NFCE# O LCDO_CLK O MTCLKC  I(s) IRQO I(s) - - - - 1)
o
K3 PH_4 I(s)/ - HM_INT#  I(s) CTS2# I(s) ~ GTIOCEB  I(s)  MTIOC2B  I(s)  SDO_WP  I(s) IRQ2 I(s) - - (1)
o OM_ECS# o) o ¢}
K4 PJ_O I(s)/ - TRACECLK O SPDIF_OUT O - - SCK1 I(s)  SSIRxD3  I(s) - - - - (1)
o ¢}
K9 Vce
K10 Vss
K11 Vss
K12 Vce
K17 PVce
K18 PG_3 I(s)/ - ETO_COL I(s)  VIO_D11 ) SSL00 I(s)  MTIOC3D I(s))  GTIOCOB  I(s)/ - - - - )
[¢) o ¢} o
K19 P6_7 I(sy - - - DRP03*  I(s)) LCDO_TCON O DACKO O  CC2_Rd0  Is) - - - - 1)
o o 3
K20 PVce
L1 PJ_1 I(s)/ - TRACECTL O  SPDIF_IN  I(s) - - RxD1 I(s)  VBUSINO  I(s) IRQO I(s) - - (1)
o
L2 PJ_3 I(s)/ - TRACE O  NFDATAO  I(s) - - RTS1# I(s)  SSILRCK3 I(s)/ - - - - (1)
o DATA1 o o o
L3 PH_5 I(s)/ - HM_RSTO# I(s) NFDATA2 I(s)y ET1_EXOUT/ I(s))  MTIC5U I(s) IRQ5 I(s) - - - - (1)
o O ET1_SCLKIN O
L4 PVce
L9 Vce
L10 Vss
L11 Vss
L12 Vce
L17 Vss
L18 P6_0 I(sy/ - ADTRG#  I(s) - - - - - - - - - B - R 0
[¢]
L19 P6_5 I(sy - - - DRPO1*  I(s)/ LCDO_ o AUDIO_ O  CC1_Rd0  Is) - - - - 1)
o o) TCON5 XouT
L20 Vss
M1 PH_6 I(s)/ - HM_INT#  I(s) NFDATA3 I(s)) ET1_WOL O MTIC5V I(s) IRQ4 I(s) - - - - )
[¢) OM_ECS# [¢)
M2 PJ_2 I(s)/ - TRACE o) NFCE# o - - TxD1 o SSITxD3 o - - - - (1)
o DATAO
M3 PK_5 I(s)/ - GTETRGA  I(s)  NFDATA1 I(s) WDTOVF# O MTCLKA  I(s) - - - - - - 0
o O  PERROUT#
M4 Vss
M9 Vce
M10 Vss
M11 Vss
M12 Vce
M17  PVcc_SDO
M18 P6_4 I(sy - - - DRP00* I(s)/ LCDO_ O AUDIO_CLK I(s)  SD1_CD I(s) - - - - )
[¢) [¢) TCON6
M19 P6_6 I(sy - - - DRP02*  I(s)/ LCDO_ o DREQO Is) CC1_Ra0  I(s) - - - - 1)
o o TCON4
M20  SDO_RST# O - - - - - - - - - - - - - - - (15)
N1 PVce
N2 PJ_5 I(s)/ - TRACE O  NFDATA2 I(s)) OVRCURO I(s) MTIOCIA I(s) SSILRCK2 I(s)/ IRQ4 I(s) - - (1)
o) DATA3 o o o
N3 PJ_4 I(s)/ - TRACE O NFDATA1  I(s)/ - - CTS1# I(s)  SSIBCK3  I(s)/ - - - - (1)
o DATA2 [¢) ¢} o
N4 PVce
N17  SDO_DATO  1/O - - - - - - - - - - - - - - - (5)
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RZ/A2M Group 2. Pin

Table 2.3 List of Pins (272-Pin BGA)

Port Function/ Simplifi
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 ed
Circuit
Diagra
m
Ball Figure
Number Symbol o Symbol [lle} Symbol o Symbol 1o} Symbol [lle} Symbol 1o} Symbol [lle} Symbol 110 Symbol 1o 21
N18 SDO_DAT5 110 - - - - - - - - - - - - - - - - (15)
N19 SDO_DAT7 110 - - - - - - - - - - - - - - - - (15)
N20  SDO_DAT6  I/O - - - - - - - - - N N - _ _ _ - @s)
P1  AUDIOX1 | - - - - - - - - . . . . B B - - a3
P2 AUDIO_X2 o - - - - - - - - - - - - - - - - (13)
P3 P3_5 I(s)/ - - ETI_RXD1 s NFCLE o CC2_Ra0 Is) CANOTX_ O SSL00 I(s)/ - - RMIM_RXD1 Is) (1)
o DATARATE_ [e]
EN
P4 PK_4 I(s)/ - - ETI_RXDO I(s) NFDATA7 I(s) OVRCUR1 I(s)  CANOTX o MISO0 I(s)/ IRQ6 I(s) RMIM_RXDO I(s) (1)
o o o

P17 PVcc_SD1

P18 SDO_DAT2  1/O - - - - - - - - - - . - - - B - (as)
P19 SDO_DAT3 10 - - - - - - - . . . . . - - B - @s)
P20  SDO_DAT4 1O - - - - - - - - . . . . B B B )
R1 Vss

R2 P3_1 I(cs))/ - - ETI_RXER I(s)  NFALE O VBUSENO Is) CANIRX I(s)  RSPCK2 |(S)/ IRQ6 I(s) RMIM_RXER I(s) (1)
R3 PG_4 |(g)/ - - ETO_TXER O  VIO.D15 I(s) RSPCK1 I(g)/ MTIOC4A I(é)/ GTIOC1A I(cs))/ - - - B

R4 MIPIAVcc18

R17 Vss

R18 SDo_CMD  I/0 - - - - - - - - - - - - - - - - (15)
R19  SDO_DAT1 IO - - - - - - - - - - - - . _ _ - (15)
R20 SDO_CLK o - - - - - - - - - - - - - - - - (15)

T CSI_CLKP  I(s) - - - - - - - - . . . . B j B B

T2 CSICLKN I(s) - - - - - - - - - . . B B j B B

T3 P3_2 I(s)/ - - ET1_CRS  I(s) NFRE# o CC1_Ral Is) CANIRX_ O MOSI2 I(s)/ - - RMII1_ Is) (1)
o DATARATE_ o CRS_DV
EN
T4 Vss
T7 AVss
T18  SD1_DATO 1/O - - - - - - - R - . . - R - - )
T19  SDICLK O - - - - - - - - N N B B . . B - @s)
T20 Vss

U1 CSI_DATAOP I(s) - - - - - . - - . . . . B B B B

U2 CSI_DATAON I(s) - - - - - - - - . . . . B j B B

us Vss

U4 PG_6 I(s)/ - - ETO_RXD2  I(s) VIO_D13 I(s) MISO1 I(s))  MTIOC4C I(s)/ GTIOC2A I(s)/ IRQ5 I(s) - - (1)
(o} [e] [e] [e]

us PC_0 I(s)/ - - VBUSIN1 I(s) NFDATAS I(s)) ET1_TXCLK I(s) RSPCK2 I(s)/ IRQ2 I(s) - - - - (1)
(0] o o

ue P3_3 I(s)/ - - ET1_MDC (o] NFWE# O OTG_EXICE O CAN1TX o MISO2 I(s)/ IRQ7 I(s) - - 1
(0] NO o

u7 P4_6 I(s)/ - - ETO_EXOUT/ I(s)) TXCLKOUTP O SCI_TXDO  I(s) TxD4 o DACKO (¢} - - - - (1)
(o} ETO_SCLKIN O o

us LVDSPLLVce

U9 LVDSAPVce

U10  USBDPVccO

u11 RREFO - - - - - - - - - - - - - - - -

u12 RREF1 - - - - - - - - - - - - - - - -

u13 Vss

u14 PLLVce

u1s PVce

u16 PC_6 I(s)/ - - VBUSENO (o] NFWE# (o] ET1_RXD2 I(s) SD1_CD I(s) LCDO_ o IRQ7 I(s) - - Q)

o TCONT

u17 AVce

u18  SD1_CMD 10 - - - - - - - - - - - - R R R R (15)

U19  SD1_DAT1 1/0 - - - - - - - - - - - - R R R R (15)

u20 SD1_DAT2 110 - - - - - - - - - - - - - - - - (15)
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RZ/A2M Group 2. Pin
Table 2.3 List of Pins (272-Pin BGA)
Port Function/ Simplifi
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 ed
Circuit
Diagra
m
Ball Figure
Number Symbol o Symbol [lle} Symbol o Symbol 1o} Symbol [lle} Symbol 1o} Symbol [lle} Symbol 110 Symbol 1o 21
Al CSI_DATA1P I(s) - - - - - - - - - - - - - - - -
V2 CSI_DATA1IN I(s) - - - - - - - - - - - - - - - -
V3 Vss
V4 P3_4 I(s) - - ET1_MDIO  I(s) NFRB# I(s) CC2_Rat I(s) CANTTX_ o SSL20 I(s) - - - - 1)
o o DATARATE_ o
EN
V5 PC_2 I(s)/ - - OTG_ o NFDATA7 I(s)) ET1_TXD3 [e] MISO2 I(s)/ LCDO_ [e] - - - - (1)
(o} EXICENO o o TCONS
V6 P4_2 I(s)/ - - TxDO o TXOUT1P o SCI_TXD1 I(s)/ SSITxD1 [e] MTIOC8C I(s)/ IRQ2 I(s) - - (1)
(0] o o
v7 P4_7 I(s)/ - - ETO_WOL O TXCLKOUTM O SCI_SCKO  I(s)/ SCK4 I(s)/ TENDO ] - - - - (1)
o [¢] [¢]
V8 Vss
V9 Vss
V10 USBVss
V11 USBVss
V12 USBVss
V13 Vss
V14 PC_3 I(s)/ - - OTG_IDO I(s) NFCLE o ET1_COL I(s) SSL20 I(s)/ LCDO_ [e] - - - - (1)
o o TCON4
V15 PC_5 I(s)/ - - VBUSEN1 o NFRE# o ET1_RXDV I(s) SPDIF_OUT O LCDO_ [e] IRQO I(s) - - (1)
(0] TCON2
V16 PC_7 I(s)/ - - OVRCURO I(s) NFRB# I(s) ET1_RXD3 I(s) SD1_WP I(s) LCDO_ ] IRQ6 I(s) - - (1)
o TCONO
V17 P50 I(s) - - ANO0O I(a) IRQ4 I(s) SD0_CD I(s) SD1_CD I(s) - - - - - - 3)
V18 P5_6 I(s) - - ANO06 I(a) IRQ2 I(s) - - - - - - B B B - ®)
V19 P5_7 I(s) - - AN007 I(a) IRQ3 I(s) - - - - - - - - - - 3)
V20 SD1_DAT3 110 - - - - - - - - - - - - - - - - (15)
w1 MIPIAVcc18
w2 Vss
W3 PG_5 I(s)/ - - ETO_RXDV  I(s) VIO_D14 I(s) MOSI1 I(s)/ MTIOC4B I(s)/ GTIOC1B I(s)/ - - - - (1)
[¢] o o o
w4 P3_0 I(s)/ - - OTG_ o NFDATA4 I(s)/ ET1_ I(s) MTIC5W I(s) IRQ3 I(s) - - - - (1)
o EXICEN1 o LINKSTA
W5 P4_1 I(s)/ - - RxDO I(s) TXOUTOM o SCI_RXD1 I(s)/ SSIRxD1 I(s) MTIOC8B I(s)/ IRQ1 I(s) - - (1)
o o ]
W6 P4_3 I(s)/ - - RTSO# I(s))  TXOUT1M O  SCI_CTs1#/ I(s))  SSILRCK1 I(s)/ MTIOC8D I(s)/ IRQ3 I(s) - - (1)
[¢] (0] RTS1# o o o
w7 NMI I(s) - - - - - - - - - - - - - - - - (10)
w8 USB_X2 o - - - - - - - - - - - - - - - - (13)
w9 USBVss
W10 DPO /10 - - - - - - - - - - - - - - - -
w11 USBAPVccO
W12  USBAPVcct
W13 DM1 /10 - - - - - - - - - - - - - - - -
W14  USBDPVcc1
W15 PC_4 I(s)/ - - OTG_ID1 I(s) NFALE o ET1_TXER o SPDIF_IN I(s) LCDO_ [e] IRQ1 I(s) - - (1)
[¢] TCON3
w16 XTAL o - - - - - - - - - - - - _ _ _ - @3
w17 RTC_X2 o - - - - - - - - - - - - - - - - (14)
w18 P5_4 I(s) - - AN004 I(a) IRQO I(s) SD1_CD I(s) - - - - - - - - 3)
w19 P5_3 I(s) - - ANO003 I(a) IRQ7 I(s) OTG_IDO I(s) - - - - - - - - (3)
W20 P55 I(s) - - AN005 I(a) IRQ1 I(s) SD1_WP I(s) - - - - - - - - 3)
Y1 Vss
Y2 PG_7 I(s)/ - - ETO_RXD3 I(s) VIO_D12 I(s) SSL10 I(s)/ MTIOC4D I(s)/ GTIOC2B I(s)/ - - - - (1)
(0] o o o
Y3 PC_1 I(s)/ - - VBUSINO I(s) NFDATA6 I(s)) ET1_TXD2 [e] MOSI2 I(s)/ LCDO_ o - - - - (1)
o o [e] TCON6
Y4 P4_0 I(s)/ - - SCKO I(s)  TXOUTOP o SCI_SCK1 I(s)) ~ SSIBCK1 I(s))  MTIOC8A  I(s)/ IRQO I(s) - - (1)
[¢] [¢] [} o o
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RZ/A2M Group

2. Pin

Table 2.3 List of Pins (272-Pin BGA)
P_on Function/_ Simp”ﬁ
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 ed
Circuit
Diagra
m
Bal Figure
Number Symbol o Symbol [lle} Symbol o Symbol 1o} Symbol [lle} Symbol 1o} Symbol [lle} Symbol 110 Symbol 1o 21
Y5 P4_4 I(s)/ - - CTS0# I(s)y ~ TXOUT2P O  SCI_CTS0# I(s)) WDTOVF# o OTG_ o - - - - (1)
o o RTS0# o PERROUT# EXICENO
Y6 P4_5 I(s)/ - - ETO_ I(s) TXOUT2M O  SCI_RXDO I(s)/ RxD4 I(s) DREQO I(s) - - - - 1)
o LINKSTA [¢]
Y7 RES# I(s) - - - - - - - - - - - - (12)
Y8 USB_X1 1 - - - - - - - - - - - - (13)
Y9 USBVss
Y10 DMO 110 - - - - - - - - - - - -
Y11 USBVss
Y12 USBVss
Y13 DP1 /10 - - - - - - - - - - - -
Y14 USBVss
Y15 EXTAL | - - - - - - - - - - - - (13)
Y16 Vss
Y17 RTC_X1 | - - - - - - - - - - - - (14)
Y18 P5_2 I(s) - - AN002 I(a) IRQ6 I(s) VBUSINO I(s) - - - - 3)
Y19 P5_1 I(s) - - ANOO1 I(a) IRQ5 I(s) SDO_WP I(s) SD1_WP I(s) - - - - 3)
Y20 Vss
[Legend]
(s): Schmitt
(a): Analog

(o): Open drain

Note: * Only in products with a DRP
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RZ/A2M Group 2. Pin

Table 2.4 List of Pins (256-Pin BGA)

Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circutt
Ball Diagram
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol o Figue2.
A1l Vee
A2 QSPI1_SSL 10 - - - - - - - - - - - - - - - - (15)
A3 QSPI1_IO3  1/0 - - - - - - - - - - - - - - - - (15)
A4 QSPI1_ o - - - - - - - - - - - - - - - - (15)
SPCLK
A5 RPC_ o - - - - - - - - - - - - - - - - (15)
RESET#

A6 PVcc_SPI

A7 Vss
A8 QSPIO_ o - - - - - - - - - - - - - - - - (15)
SPCLK

A9 P6_1 I(s)/ - - ETO_TXEN O  VIO_CLK ) SCK3 I(s) ~ MTIOC2A  I(s)/ - - - - RMII0_ o (1)
o] o o TXD_EN

A10 P6_3 I(s)/ - - ETO_TXD1 O VIO_HD I(s) TxD3 o POEO# I(s) - - - - RMIIO_TXD1 O (1)
[¢)

A1 PE_6 I(s)/ - - ETO_MDIO I(s)  VIO_D2 I(s) SSIRXDO  I(s) MTIOCOD I(s) CC2_Rd1  Is) - - - - 1)
o o) o

A12 PL 4 I(s) MD_BOOTO I(s) - - - - - - - - IRQO I(s) - - - - (5)

A13 PL_O I(s) MD_CLKS I(s) - - - - - - - - IRQ4 I(s) - - - - (5)

A4 PE_5 I(s)/ - - ETO_MDC O VIO_D3 I(s)  SSITxDO O  MTIOCOC sy CC1_Rd1  I(s) - - - - 1)
o o

A15 PE_4 I(s)/ - - ETO_CRS I(s)  VIO_D4 I(s) SSILRCKO I(s)  MTIOCOB  I(s)/ - - - - RMII0_ Is) (1)
o] o o CRS_DV

A16 PE_3 I(s)/ - - ETO_RXER I(s)  VIO_D5 I(s)  SSIBCKO  I(s))  MTIOCOA  I(s) - - - - RMIO_RXER I(s) (1)
o o ¢}

A7 PA_2 I(sy - - - - DVO_DATA11 I(s) LCDO_ O  SCI_SCK1 I(s)  MTIOC8A I(s)/ - - - - 1)
o DATA12 o o

A18 PE_1 I(s)/ - - ETO_RXDO I(s)  VIO_D7 I(s) RxD2 I(s) POE8# I(s)  VBUSINT  I(s) IRQ1 I(s) RMIO_RXDO I(s) (1)
o

A19 PA_6 I(sy - - - - DVO_DATA7 I(s) LCDO_ O  SCI_SCKO I(s)  MTIOCOA  I(s) - - - - )
o] DATA16 ¢} [}

A20 CKIO o - - - - - - - - - - - - - - - - (11)

A21 Vss

B1 PK_1 I(s)/ - - ETI_TXDO O  NFDATA4 I(s)) CC1_Ra0 I(s) CAN_CLK I(s) SSIDATA2 I(s)/ - - RMIM_TXDO O (1)
o [¢) o

B2 Vece

B3  QSPI_00 I/O - - - - - - - - - - - - - - - - ()

B4  QSPI1_IO1 10 - - - - - - - - - - - - - - - - (15)

BS RPC_INT# | - - - - - - - - - - - - - - - - (15)

B6 QSPIO.SSL O - - - - - - - - - - - - - - - - ()

B7  QSPIO_IO3 1/0 - - - - - - - - - - - - - - - - (15)

B8  QSPIO_IO1 10 - - - - - - - - - - - . - - R )

B9 PF_5 I(s)/ - - TxD2 O DV0_DATA20 I(s) LCDO_DATA3 O  MTIOC6B  I(s)) SSILRCKO I(s)/ - - - - (1)
o ¢} o

B10 PF_4 I(s)/ - - RxD2 I(s) DVO_DATA19 I(s) LCDO_DATA4 O  MTIOC6A I(s))  SSIBCKO  I(s)/ IRQ1 I(s) - - (1)
[¢) ¢} [}

B11 PH_1 I(s)/ - - AUDIO_XOU O VIO_DO I(s) GTIOC4B  I(s)) MTIOC1B  I(s) CC2_Rd0  Is) IRQ2 I(s) - - (1)
o T o o

B12 PL_1 I(s)  MD_CLK  I(s) - - - - - - - - IRQ5 I(s) - - - - (5)

B13 PL_2 I(s) MD_BOOT2 I(s) - - - - - - - - IRQ6 I(s) - - - - (5)

B14 P8_0 I(s)/ - - - - DVO_DATA14 I(s) LCDO_DATA9 O SCI_CTS1# |I(s)) MTIOC8D I(s)/ - - - - 1)
o RTS1# o o

B15 PF_1 I(s)/ - - RxD3 I(s) DVO_DATA16 I(s) LCDO_DATA7 O  MTIOC7B  I(s)/ MOSI1 I(s)/ IRQ4 I(s) - - (1)
o ¢} [}

B16 PA_O I(sy - - - - DVO_DATA13 I(s) LCDO_ O  SCI_TXD1 I(s) MTIOC8C  I(s) - - - - )
[¢) DATA10 ¢} [}

B17 PA_T I(sy - - - - DVO_DATA6 I(s) LCDO_ O  SSIRXD1  I(s)  POE10#  I(s) - - - - 1)
o DATA17

B18 PA_4 I(s)/ - - - - DVO_DATA9 I(s) LCDO_ O  SCITXDO I(s)  MTIOCOC  I(s)/ - - - - (1)
o DATA14 o o

B19 PB_O I(s) - - - - DVO_DATA5 I(s) LCDO_ o SSITxD1 o POES# I(s) - - - - 1)
[¢) DATA18

B20 Vss

B21 PD_3 I(s)/ - - RIC1SDA  I(s)/ IRQ3 I(s)  MTCLKD  Is) GTETRGD I(s) - - - - - - (4)
0O(0) O(0)

c1 PK_3 I(s)/ - - ETI_RXCLK I(s) NFDATA6 I(s)) CC2_Rd0 I(s) CANORX_ O MOSI0 I(s)/ - - REF50CK1 I(s) (1)
o [¢) DATARATE_ [}

EN
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RZ/A2M Group 2. Pin

Table 2.4 List of Pins (256-Pin BGA)

Port Function/ Simpified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circutt
Ball Diagram
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol o Figue2.
c2 PH_2 I(s)/ - - CTs2# I(s)) DVO_DATA22 I(s) LCDO_DATA1 O MTIOC6D I(s)/ SSIRxDO I(s) - - - - (1)
(0] o o
Cc20 PD_7 I(s)/ - - RIIC3SDA I(s)/ IRQ7 I(s) - - - - - - - - - - (4)
0(0) O(0)
c21 PD_1 I(s)/ - - RIICOSDA I(s)/ IRQ1 I(s) MTCLKB I(s) GTETRGB I(s) - - - - - - (4)
O(o0) O(0)
D1 HM_CK/ o - - - - - - - - - - - - - - - - (15)
OM_SCLK
D2 BSCANP I(s) - - - - - - - - - - - - - - - - (12)
D4 Vee
D5  QSPI_l02 1/O - - - - - - - - - - - - _ _ _ - @s)
D6 RPC_WP# O - - - - - - - - - - - - - - - - (1)
D7 QSPIO_IO2 /O - - - - - - - - - - - - - - - - (15)
D8 PK_0 I(s)/ - - ETI_TXEN O  NFDATA3 I(s) CC1_Rd0 I(s) MTIOC1B I(s)  SSIBCK2  I(s)/ - - RMII_ o 1)
o o} o o TXD_EN
D9 P6_2 I(s)/ - - ETO_TXDO O VIO_VD I(s) RxD3 I(s) MTIOC2B  I(s)/ OTG_ o IRQO I(s) RMIIO_TXDO O 1)
o [¢] EXICEN1
D10 PH_0 I(s)/ - - AUDIO_CLK  I(s) VIO_D1 I(s) GTIOC4A I(s)/ MTIOC1A I(s)/ CC1_Rd0 I(s) IRQ3 I(s) - - (1)
[¢] [} [}
D11 PF_3 I(s)/ - - SCK2 I(s)) DVO_DATA18 I(s) LCDO_DATA5 O MTIOC7D I(s)/ SSL10 I(s)/ - - - - (1)
(0] o o (o}
D12 PF_2 I(s)/ - - TxD3 O DVO_DATA17 I(s) LCDO_DATA6 O MTIOC7C I(s)/ MISO1 I(s)/ - - - - (1)
o [¢] ]
D13 PF_0 I(s)/ - - SCK3 I(s)) DVO_DATA15 I(s) LCDO_DATA8 O MTIOC7A I(s)/ RSPCK1 I(s)/ - - - - (1)
[¢] [¢] [} o
D14 PE_2 I(s)/ - - ETO_RXD1 I(s) VIO_D6 I(s) TXD2 o POE10#  I(s) - - - - RMIO_RXD1 Is) (1)
(0]
D15 PA_1 I(s)/ - - - - DVO_DATA12 I(s) LCDO_ [¢] SCI_RXD1 I(s)/ MTIOC8B I(s)/ IRQ6 I(s) - - (1)
o DATA11 [¢] ]
D16 PG_0 I(s)/ - - ETO_TXCLK I(s) VIO_D8 I(s) RSPCKO I(s)/ MTIOC3A I(s)) HM_RSTO# I(s) - - - - (1)
[¢] [} [}
D17 PA_5 I(s)/ - - - - DVO_DATA8  I(s) LCDO_ o SCI_RXDO  I(s)/ MTIOCOB I(s)/ IRQ5 I(s) - - (1)
o DATA15 o (o}
D18 Vss
D20 PD_5 I(s)/ - - RIIC2SDA I(s)/ IRQ5 I(s) - - - - - - - - - - 4)
O(0) O(0)
D21 JP0O_0 | - - DI | - - - - - - - - - - - - ®)
E1 HM_CK# o - - - - - - - - - - - - - - - - (15)
E2 HM_CS0#/ [¢] - - - - - - - - - - - - - - - - (15)
OM_CS0#
E4 PK_2 I(s)/ - - ETI_TXD1 O  NFDATA5 I(s) VBUSEN1 O CANORX  I(s)  RSPCKO  I(s)/ IRQ5 Is) RMIM_TXD1 O 1)
[¢] o o
ES5 Vee
E6 Vss
E7 PVce
E8 QSPIO_IO0 110 - - - - - - - - - - - - - - - - (15)
E9 PF_6 I(s)/ - - RTS2# I(s)) DVO_DATA21 I(s) LCDO_DATA2 O MTIOC6C I(s)/ SSITxDO [e] - - - - (1)
[¢] [¢] o
E10 PE_0 I(s)/ - - ETO_RXCLK I(s) VIO_FLD  I(s) SCK2 I(s)/ POE4# I(s) - - - - REF50CKO0 I(s) (1)
(0] o
E11 PL_3 I(s) MD_BOOT1 I(s) - - - - R R - - IRQ7 I(s) R R R R 5)
E12 Vee
E13 Vss
E14 PVce
E15 PA 3 I(s) - - - - DVO_DATA10 I(s) LCDO_ O  SCI_CTSO# I(s)) ~ MTIOCOD  I(s)/ - - - - (1)
(o} DATA13 RTSO# [¢] [e]
E16 Vee
E17 Vss
E18 TCK/ | - - - - - - - - N N N B _ _ B B )
SWDCLK
E20 PD_0 I(s)/ - - RIICOSCL I(s)/ IRQO I(s) MTCLKA I(s) GTETRGA I(s) - - - - - - (4)
O(0) O(0)
E21 TRST# I(s) - - - - - - - - - - - - - - - - (10)
F1 HM_DQ1/  1/0 - - - - - - - - . . . . . . . - @as)
OM_sIO1
F2  HM_RWDS/ I/0 - - - - - - - - - - - . - - _ - (15)
OM_DQS
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RZ/A2M Group

2. Pin

Table 2.4 List of Pins (256-Pin BGA)
Port Function/ Simpified
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circuit
Ball Diagram
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol o Figue2.
F4 PF_7 I(s)/ - - GTETRGD I(s) DVO_DATA23 I(s) LCDO_DATAO O MTCLKD  I(s) IRQ1 I(s) - - - - ™)
[¢)
F5 Vss
F17 PD_6 I(s)/ - - RIC3SCL  I(s)/ IRQ6 I(s) - - - - - - - - - - @)
0(0) 0O(o)
F18 PD_2 I(s)/ - - RICISCL  I(s)/ IRQ2 I(s) MTCLKC  I(s) GTETRGC I(s) - - - - - - (4)
0O(o) 0O(o)
F20 JPO_1 o] - - TDO/SWO O - - - - - - - - - - R - ®)
F21 PB_1 I(s)/ - - - - DVO_DATA4 I(s) LCDO_ O  SSILRCK1  I(s)/ POE4# I(s) - - - - 1)
[¢) DATA19 ¢}
G1 PVcc_HO
G2 HM_DQ2/ 10 - - - - - - - - - - . . R - - )
OM_SI02
G4 HM_DQ4/  I/0 - - - - - - - - - - - - - - - - ()
OM_SIo4
G5 PVce
G17 PD_4 I(s)/ - - RIC2SCL  I(s)/ IRQ4 I(s) - - - - - - - - - - (@)
0O(0) 0O(o)
G18  TMS/SWDIO  1/0 - - - - - - - - - - - - - R R _ ©)
G20 PB_3 I(sy - - - - DVO_DATA2 I(s) LCDO_ O  SSIDATA2  I(s) CTSO0# I(s)/ - - - - )
o DATA21 ¢} [}
G21 PB_S I(sy - - - - DVO_DATAD I(s) LCDO_ O  SSIBCK2  I(s) TXDO o - - - - ™)
o DATA23 o
H1 Vss
H2 HM_DQé/ 10 - - - - - - - - - - - - - - - - (5
OM_SI06
H4 HM_CS1#/ o - - - - - - - - - - - - - - - - (15)
OM_CS1#
H5 PH_3 I(s)/ - - HM_RSTO# I(s) RTS2# I(s) ~ GTIOC6A I(s)  MTIOC2A  I(s) ~ SDO_CD  I(s) IRQ3 I(s) - - (1)
o o) (¢} ¢}
H17 PB_2 I(s) - - - - DVO_DATA3 I(s) LCDO_ O  SSIBCK1  I(s) POEO# I(s) - - - - 1)
[¢) DATA20 ¢}
H18 PB_4 I(sy - - - - DVO_DATA1 I(s) LCDO_ O  SSILRCK2 I(s)  RTS0#  I(s)/ - - - - ™)
o DATA22 o o
H20 P7_7 I(s)/ - - - - DVO_HSYNC I(s) LCDO_TCON O  GTIOC3B  I(s) RxDO I(s) - - - - ™)
o 0 ¢}
H21 PG_2 I(s)/ - - ETO_TXD3 O VIO_D10  I(s) MISO0 I(s)  MTIOC3B  I(s))  GTIOCOA  I(s) IRQ4 I(s) - - (1)
o o ¢} [}
J1 HM_RESET# O - - - - - - - - - - - - - - R - (15)
OM_RESET#
J2 PH_4 I(s)/ - - HM_INT#  I(s) CTS2# I(s) ~ GTIOCEB  I(s)  MTIOC2B  I(s)  SDO_WP  I(s) IRQ2 I(s) - - (1)
o OM_ECS# o) (¢} ¢}
J4 HM_DQ3/ 10 - - - - - - - - - - - - - - - - (5
OM_SI03
J5 HM_DQo/ 110 - - - - - - - - - - . . R B B - @5
OM_SIO00
7 PG_1 I(s)/ - - ETO_TXD2 O VIO_D9 I(s) MOSI0 I(s)  MTIOC3C  I(s)  HM_INT#  I(s) - - - - (1)
o ¢} O  OM_ECs#
J18 P7_6 I(sy - - - - DVO_VSYNC I(s) LCDO_TCON O GTIOC3A  I(s)/ SCKO I(s)/ - - - - 1)
[¢) 1 ¢} [}
J20 P72 I(sy - - - - DVO_CLK  I(s) LCDO_TCON O TENDO O  CC2_Ra0d Is) - - - - 1)
o 2
J21 P6_0 I(s)/ - - ADTRG#  I(s) - - - - - - - - - - R . )
o
K1 PJ_6 I(s)/ - - GTETRGC I(s) NFCE# O LCDO_CLK O MTCLKC  I(s) IRQO I(s) - - - - ™)
o
K2 PJ_1 I(s)/ - - TRACECTL O  SPDIF_IN ) - - RxD1 I(s)  VBUSINO  I(s) IRQO I(s) - - (1)
o
K4 HM_DQ7/ 10 - - - - - - - - - - - - - - - - (5
oM_slo7
K5 HM_DQ5/ 10 - - - - - - - - - - - - - - - - (5
OM_SI05
K17 PVce
K18 PG_3 I(s)/ - - ETO_COL I(s) VIO_D11  I(s) SSL00 I(s)  MTIOC3D I(s))  GTIOCOB  I(s)/ - - - - (1)
o o ¢} o
K20 P6_5 I(sy - - - - DRPO1*  I(s)) LCDO_TCON O AUDIO_XOU O  CC1_Rd0  I(s) - - - - )
o o 5 T
K21 P6_4 I(sy - - - - DRPO00* I(s)) LCDO_TCON O AUDIO_CLK I(s)  SD1_CD I(s) - - - - 1)
o o 6
L1 PH_5 I(s)/ - - HM_RSTO# I(s) NFDATA2 I(s) ET1_EXOUT/ I(s)y  MTIC5U  I(s) IRQ5 I(s) - - - - (1)
o O ETI_SCLKIN O
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RZ/A2M Group 2. Pin

Table 2.4 List of Pins (256-Pin BGA)

Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circutt
Ball Diagram
Number Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol o Figue2.
L2 PJ_3 I(s)/ - - TRACE o NFDATAO I(s)/ - - RTS1# I(s))  SSILRCK3 I(s)/ - - - - (1)
o DATA1 o [¢] [e]
L4 PJ_O I(s)/ - - TRACECLK O SPDIF_.OUT O - - SCK1 I(s)/ SSIRxD3 I(s) - - - - (1)
(e] o
L5 Vee
L17 Vss
L18 P6_7 I(s) - - - - DRPO03* I(s)) LCDO_TCON O DACKO o CC2_Rd0 I(s) - - - - (1)
o o 3
L20 P6_6 I(s)/ - - - - DRP02* I(s)) LCDO_TCON O DREQO I(s) CC1_Ra0 I(s) - - - - (1)
[¢] [¢] 4
L21  SDO_DAT6 /O - - - - - - - - - - - - _ _ _ - (as)
M1 PH_6 I(s) - - HM_INT#/ I(s) NFDATA3 I(s)/ ET1_WOL o MTIC5V I(s) IRQ4 I(s) - - - - (1)
o OM_ECS# (0]
M2 PJ_7 I(s)/ - - GTETRGB I(s) NFDATAO I(s)/ LCDO_ I(s) MTCLKB I(s) - - - - - - (1)
(o} o EXTCLK
M4 PJ_2 I(s)/ - - TRACE o NFCE# o - - TxD1 [¢] SSITxD3 [e] - - - - (1)
o DATAO
M5 Vss
M17 Vee
M18  SDO_RST# O - - - - - - - - - - - - _ _ _ - (as)
M20 SDO_DAT7 110 - - - - - - - - - - - - - - - - (15)

M21 PVce_SDO

N1 P3_5 I(s)/ - - ET1_RXD1 I(s) NFCLE o CC2_Ra0 I(s) CANOTX_ [¢] SSL00 I(s)/ - - RMIIM_RXD1  I(s) (1)
o DATARATE_ [e]
EN
N2 PJ_5 I(s)/ - - TRACE o NFDATA2 I(s)) OVRCURO I(s) MTIOC1A I(s))  SSILRCK2  I(s)/ IRQ4 I(s) - - (1)
o DATA3 o (o] ]
N4 PJ_4 I(s)/ - - TRACE o NFDATA1 I(s)/ - - CTs1# I(s)/ SSIBCK3 I(s)/ - - - - (1)
o DATA2 o o [e]
N5 PK_5 I(s)/ - - GTETRGA I(s) NFDATA1 I(s))  WDTOVF#/ o MTCLKA I(s) - - - - - - 1)
o o PERROUT#
N17 SDO_DATO [le} - - - - - - - - - - - - - - - - (15)
N18  SDO_DAT5  1/O - - - - - - - - - - - - - - - - (15)
N20  SDO_DAT4 1/0 - - - - - - - - - - - - . _ _ - (15)
N21 Vss
P1 AUDIO_X1 | - - - - - - - - - - - - - - - - (13)
P2 AUDIOX2 O - - - - - - - - - - - - . _ _ - 13
P4 PK_4 I(g)/ - - ET1_RXDO  I(s) NFDATA7 I(cs))/ OVRCUR1 I(s) CANOTX o MISO0 I(cs))/ IRQ6 I(s) RMIIM_RXDO I(s) (1)
P5 PVce
P17 SDO_CLK O - - - - - - - - - - - - . _ _ - (15)
P18  SDO_DAT2  I/O - - - - - - - - . . . . - - - - (15)
P20  SDO_DAT3 I/0 - - - - - - - - - - - - - - - - (15)
P21 SDO_DAT1 IO - - - - - - - - - - - N . _ _ - (15)
R1 PG_4 I(s)/ - - ETO_TXER o VIO_D15 I(s) RSPCK1 I(s)/ MTIOC4A I(s) GTIOC1A I(s)/ - - - - 1)
o [¢] [¢] ]
R2 P3_1 |(8)/ - - ETI_RXER I(s) NFALE O VBUSENO I(s) CANTRX Is)  RSPCK2 I(é)/ IRQ6 I(s) RMIM_RXER Is) (1)
R4 P3_2 I(s)/ - - ET1_CRS I(s) NFRE# o CC1_Rat I(s) CAN1TRX_ [¢] MOsI2 I(s)/ - - RMII1_ I(s) (1)
o DATARATE_ o CRS_DV
EN
R5 Vss
R17  SD1_DAT2 I/O - - - - - - - - . . . . . . . - @s)
R18  SD1_DATO I/O - - - - - - - - - - - - . _ _ - (15)
R20 SD1_DAT3 110 - - - - - - - - - - - - - - - - (15)
R21 SD0_CMD e} - - - - - - - - - - - - - - - - (15)
™ Vss
T2 Vss

T4 MIPIAVcc18

T5 Vee

T7 SD1_CLK o - - - - - - - - - - - - - - - - (15)
T18  SD1_CMD 1O - - - - - - - - . . . B . _ _ - @as)
T20  SD1_DAT1 1/0 - - - - - - - - - - - N . _ - - (15)

T21 PVcc_SD1
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RZ/A2M Group 2. Pin
Table 2.4 List of Pins (256-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circutt
NuariLler Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o F?g‘i?emzmﬁ
U1 CSI_DATAOP I(s) - - - - - - - - - . . . _ _ _ j
u2 CSI_DATAON I(s) - - - - - - - - - - - - - - - -
u4 Vss
us PVce
ue Vss
u7 LVDSAPVce
us P4_3 I(s)/ - - RTSO# I(s))  TXOUT1M O  SCI_CTs1#/ I(s))  SSILRCK1 I(s)/ MTIOC8D I(s)/ IRQ3 I(s) - - (1)
(0] o RTS1# o o o
ug P4_7 I(s)/ - - ETO_WOL O TXCLKOUTM O SCI_SCKO  I(s)/ SCK4 I(s)/ TENDO o - - - - 1)
o o o
u10 USBVss
U1 RREFO - - - - - - - - - - - - - - - -
u12 RREF1 - - - - - - - - - - - - - - - -
u13 USBVss
u14 Vss
u1s PLLVce
u16 PVce
u17 Vss
u1s P5_4 I(s) - - AN004 I(a) IRQO I(s) SD1_CD I(s) - - - - - - - - 3)
u20 P55 I(s) - - AN005 I(a) IRQ1 Is)  SD1IWP  Is) - - - - - - - . ®)
u21 Vss
V1 CSI_CLKP  I(s) - - - - - R R R - - - B R R R R
V2 CSI_CLKN I(s) - - - - - - - - - - - - - - - -
V4 PG_6 I(s)/ - - ETO_RXD2 I(s) VIO_D13 I(s) MISO1 I(s)/ MTIOC4C I(s)/ GTIOC2A I(s)/ IRQ5 I(s) - - (1)
(0] o o o
V5 P3_3 I(s)/ - - ET1_MDC o NFWE# o OTG_ [¢] CAN1TX [¢] MISO2 I(s)/ IRQ7 I(s) - - (1)
o EXICENO ]
V6 PC_2 I(s)/ - - OTG_EXICE O NFDATA7 I(s)) ET1_TXD3 [e] MISO2 I(s)) LCDO_TCON O - - - - (1)
[¢] NO [¢] [} 5
v7 Vss
V8 P4_2 I(s)/ - - TxDO o TXOUT1P o SCI_TXD1 I(s)/ SSITxD1 [¢] MTIOC8C I(s)/ IRQ2 I(s) - - (1)
o [¢] o
V9 P4_6 I(s)/ - - ETO_EXOUT/ I(s)) TXCLKOUTP O SCI_TXDO I(s)/ TxD4 [¢] DACKO (o} - - - - (1)
(o} ETO_SCLKIN O [¢]
V10 Vss
V11 USBAPVccO
V12 USBAPVcc1
V13 USBVss
V14 PC_4 I(g)/ - - OTG_ID1 I(s) NFALE o ET1_TXER [e] SPDIF_IN I(s) LCDOETCON ] IRQ1 I(s) - - (1)
V15 PC_6 I(g)/ - - VBUSENO o NFWE# o ET1_RXD2  I(s) SD1_CD I(s) LCDO?TCON [e] IRQ7 I(s) - - (1)
V16 PC_3 I(s)/ - - OTG_IDO I(s) NFCLE o ET1_COL I(s) SSL20 I(s)) LCDO_TCON O - - - - 1)
o o 4
V17 PVce
V18 P50 I(s) - - ANO0O I(a) IRQ4 I(s) SD0_CD I(s) SD1_CD I(s) - - - - - - 3)
V20 P5_6 I(s) - - ANO06 I(a) IRQ2 I(s) - - - - - - B B B - ®)
V21 P5_7 I(s) - - ANO07 I(a) IRQ3 I(s) - - - - - - - - - - ®3)
w1 CSI_DATA1P I(s) - - - - - - - - - - - - - - - -
W2 CSI_DATAIN I(s) - - - - - - - - . . . . j j j j
W20 P5_2 I(s) - - AN002 I(a) IRQ6 I(s) VBUSINO I(s) - - - - - - - - 3)
w21 P5_3 I(s) - - AN003 I(a) IRQ7 Is) OTG_IDO  Is) - - - - - - - - ®)
Y1 Vss
Y2 Vss
Y3 PG_7 I(s)/ - - ETO_RXD3 I(s) VIO_D12 I(s) SSL10 I(s)/ MTIOC4D I(s)/ GTIOC2B I(s)/ - - - - (1)
[¢] o o o
Y4 PC_0 I(s)/ - - VBUSIN1 I(s) NFDATAS I(s)) ET1_TXCLK I(s) RSPCK2 I(s)/ IRQ2 I(s) - - - - 1)
(0] o o
Y5 PC_1 I(s)/ - - VBUSINO I(s) NFDATA6 I(s)) ET1_TXD2 o MOSI2 I(syy LCDO_TCON O - - - - (1)
o o [¢] 6
Y6 P4_0 I(g)/ - - SCKO I(g)/ TXOUTOP o SCI_SCK1 I(g)/ SSIBCK1 I(g)/ MTIOC8A I(é)/ IRQO I(s) - - (1)
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RZ/A2M Group 2. Pin
Table 2.4 List of Pins (256-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Circutt
NuEriLIer Symbol o Symbol [lls} Symbol [l[s} Symbol [lle} Symbol 1o Symbol [lle} Symbol [lle} Symbol 110 Symbol 1o F?g‘i?emzmﬁ
Y7 P4_4 I(s)/ - - CTS0# I(s)y ~ TXOUT2P O  SCI_CTS0# I(s)) WDTOVF#/ o OTG_ o - - - - 1)
o o RTSO0# [¢] PERROUT# EXICENO
Y8 LVDSPLLVce
Y9 NMI I(s) - - - - - - - - - - - - - - - - (10)
Y10 USB_X2 o - - - - - - - - - - - - _ _ - - 13
Y11 USBDPVcc0
Y12 DPO 110 - - - - - - - - - - - - - - - -
Y13 USBVss
Y14 DP1 110 - - - - - - - - - - - - - - - -
Y15 USBDPVcel1
Y16 Vss
Y17 XTAL o - - - - - - - - . . - . - - B - 13
Y18 RTC_X2 (o} - - - - - - - - - - - - - - - - (14)
Y19 AVce
Y20 PVee
Y21 P5_1 I(s) - - ANO001 I(a) IRQ5 I(s) SD0_WP I(s) SD1_WP I(s) - - - - - - (3)
AA1 Vss
AA2 PG_5 I(s)/ - - ETO_RXDV  I(s) VIO_D14 I(s) MOSI1 I(s)/ MTIOC4B I(s) GTIOC1B I(s)/ - - - - 1)
o [e] [e] o
AA3 P3_4 I(s)/ - - ET1_MDIO  I(s)/ NFRB# I(s) CC2_Rat I(s) CAN1TX_ [¢] SSL20 I(s)/ - - - - (1)
(o} o DATARATE_ o
EN
AA4 P3_0 I(s)/ - - OTG_ o NFDATA4 I(s)/ ET1_ I(s) MTIC5W I(s) IRQ3 I(s) - - - - 1)
o EXICEN1 o LINKSTA
AAS Vss
AAB P4_1 I(s)/ - - RxDO I(s) TXOUTOM o SCI_RXD1 I(s)/ SSIRxD1 I(s) MTIOC8B I(s)/ IRQ1 I(s) - - (1)
(0] o o
AA7 P4_5 I(s)/ - - ETO_ I(s) TXOUT2M o SCI_RXDO  I(s)/ RxD4 I(s) DREQO I(s) - - - - 1)
o LINKSTA o
AA8 Vss
AA9 RES# I(s) - - - - - - - - - - - - - - - - (12)
AA10  USB_X1 | - - - - - - - - - - - N . _ _ - 13
AAT1 USBVss
AA12 DMO [le} - - - - - - - - - - - - - - - -
AA13 USBVss
AA14 DM1 110 - - - - - - - - - - - - - - - -
AA15 USBVss
AA16 PC_5 I(g)/ - - VBUSEN1 o NFRE# o ET1_RXDV I(s) SPDIF_OUT O LCDO_ZTCON [e] IRQO I(s) - - (1)
AA1T7 PC_7 I(g)/ - - OVRCURO I(s) NFRB# I(s) ET1_RXD3 I(s) SD1_WP I(s) LCDOBTCON ] IRQ6 I(s) - - (1)
AA18 EXTAL | - - - - - - - - - - - - - - - - (13)
AA19  RTC_X1 | - - - - - - - - - - - - . _ _ Y
AA20 AVss
AA21 PVce
[Legend]
(s): Schmitt
(a): Analog
(0): Open drain
Note: * Only in products with a DRP
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RZ/A2M Group

2. Pin

Table 2.5 List of Pins (176-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Clrouit
Ball Diagram
Number Symbol 110 Symbol 1o Symbol [} Symbol [lls} Symbol [lle} Symbol [} Symbol [lle} Symbol [} Symbol [l[} Figure 2.1
A1l Vss
A2 PK_3 I(s)/ - - - - NFDATA6 I(s) CC2_Rd0 I(s) CANORX_ O MOSI0 I(s)/ - - REF50CK1 I(s) 1)
o o DATARATE_ o
EN
A3 QSPI1_ o - - - - - - - - - - - - - - - - (15)
SPCLK
A4 RPC_WP# O - - - - - - - - - - - - - - - - (15)
A5 PVcc_SPI
A6 Vss
A7 QSPIO_IO3 /O - - - - - - - - - - B - - _ . . (15)
A8 P6_1 I(s)/ - - ETO_TXEN O VIO_CLK  I(s) SCK3 Is)  MTIOC2A  I(s)/ - - - - RMIIO_ o 1)
o o o TXD_EN
A9 P6_2 I(s)/ - - ETO_TXDO O VIOVD  I(s) RxD3 I(s) MTIOC2B  I(s)/ oTG_ o IRQO I(s) RMIO_TXDO O 1)
[e] (o} EXICEN1
A10 PH_1 I(s)/ - - AUDIO_XOUT O VIO_DO I(s) GTIOC4B I(s)/ MTIOC1B I(s)/ CC2_Rd0 I(s) IRQ2 I(s) - - (1)
o o (0]
A11 PE_6 I(s)/ - - ETO_MDIO  I(s)/ VIO_D2 I(s) SSIRxDO I(s) MTIOCOD I(s)/ CC2_Rd1 I(s) - - - - 1)
o o o
A12 PL_2 I(s) MD_BOOT2 I(s) - - - - - - - - IRQ6 I(s) - - - - (5)
A13 PE_3 I(s)/ - - ETO_RXER I(s) VIO_D5 I(s) SSIBCKO  I(s))  MTIOCOA  I(s)/ - - - - RMIO_RXER I(s) 1)
o o (0]
A14 CKIO o - - - - - - - - - - - - - - - - (11)
A15 Vss
B1 BSCANP I(s) - - - - - - - - - - - - - - - - (12)
B2 PH_3 I(s)/ - - HM_RSTO#  I(s) RTS2# I(s)/ GTIOC6A I(s)/ MTIOC2A I(s)/ SD0_CD I(s) IRQ3 I(s) - - )
] o ] o
B3  QSPI1_SSL /O - - - - - - - - - - - - - - - - (15)
B4  QSPI1_IO1 /O - - - - - - - - - - . - _ _ B B (15)
B5 RPC_RESET O - - - - . - - - - - - - - - - - (5)
#
B6 QSPIO_I02  1/O - - - - - - - - - - - - - - - - (15)
B7  QSPIO_IO1 /O - - - - - - - - - - . - _ _ B B (15)
B8 PK_0 I(s)/ - - - - NFDATA3 I(sy CC1_Rd0 I(s) MTIOCIB I(s)  SSIBCK2  I(s) - - RMII1_ o 1)
o o o [e] TXD_EN
B9 P6_3 I(s)/ - - ETO_TXD1 O VIO_HD  I(s) TxD3 o POEO# I(s) - - - - RMIO_TXD1 O 1)
o
B10 PL_4 I(s) MD_BOOTO I(s) - - - - - - - - IRQO I(s) - - - - (5)
B11 PL_O Is) MD_CLKS I(s) - - - - - - - R IRQ4 I(s) R R - R (5)
B12 PE_5 I(s)/ - - ETO_MDC (o} VIO_D3 I(s) SSITxDO (o} MTIOCOC I(s)/ CC1_Rd1 I(s) - - - - 1)
o [¢]
B13 PE_1 I(s)/ - - ETO_RXDO  I(s) VIO_D7 I(s) RxD2 I(s) POE8# I(s)  VBUSIN1  I(s) IRQ1 I(s) RMIIO_RXDO I(s) 1)
o
B14 Vss
B15 PD_7 I(s)/ - - RIIC3SDA I(s)/ IRQ7 I(s) - - - - - - - - - - 4)
O(0) O(0)
C1  HM_CK/OM_ O - - - - - - - - - - - - - - - - (15)
SCLK
c2 PK_1 I(s)/ - - - - NFDATA4 I(sy CC1_Ra0 I(s) CAN_CLK Is) SSIDATA2 I(s) - - RMIM_TXDO O 1)
o o [e]
C3 QSPI1_I03  1/0 - - - - - - - - - - - - - - - - (15)
C4  QSPI_I02 1O - - - - - - - - - - _ - - _ B B (15)
C5 RPC_INT# | - - - - - - - - - - - - - - - - (15)
C6  QSPIO_SSL - - - - - - - - - - - - - - - - (15)
c7 QSPI0_ o - - - - - - - - - - - - - - - - (15)
SPCLK
cs8 PE_0 I(s)/ - - ETO_RXCLK I(s) VIO_FLD  I(s) SCK2 I(s)/ POE4# I(s) - - - - REF50CKO0 I(s) 1)
] ]
Cc9 PH_0 I(s)/ - - AUDIO_CLK  I(s) VIO_D1 I(s) GTIOC4A I(s)/ MTIOC1A I(s)/ CC1_Rd0 I(s) IRQ3 I(s) - - (1)
o o [¢]
Cc10 PL_1 I(s) MD_CLK I(s) - - - - - - - - IRQ5 I(s) - - - - (5)
c11 PE_4 I(s)/ - - ETO_CRS  I(s) VIO_D4 I(s) SSILRCKO I(s) MTIOCOB  I(s)/ - - - - RMII0_ I(s) 1)
] ] o CRS_DV
Cc12 PG_0 I(s)/ - - ETO_TXCLK I(s) VIO_D8 I(s) RSPCKO I(s)/ MTIOC3A I(s)) HM_RSTO# I(s) - - - - (1)
o o [¢]
C13 Vss
Cc14 PD_5 I(s)/ - - RIIC2SDA I(s)/ IRQ5 I(s) - - - - - - - - - - 4)
(o) O(0)
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RZ/A2M Group

2. Pin

Table 2.5 List of Pins (176-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Clrouit
Ball Diagram
Number Symbol 110 Symbol 1o Symbol [} Symbol [lls} Symbol [lle} Symbol [} Symbol [lle} Symbol [} Symbol [l[} Figure 2.1
C15 PD_3 I(s)/ - - RIIC1SDA I(s) IRQ3 I(s) MTCLKD I(s) GTETRGD I(s) - - - - - - (4)
0(o0) O(0)
D1 HM_CK# o - - - - - - - - - - - - - - - B (15)
D2 HM_CS0#/ o - - - - - - - - - - - - - - - - (15)
OM_CS0#
D3 PK_2 I(s)/ - - - - NFDATA5 I(s)) VBUSEN1 O CANORX  I(s)  RSPCKO  I(s)/ IRQ5 I(s) RMINM_TXD1 O [
o} o o
D4 Vss
D5 Vee
D6  QSPI1_I00  I/O - - - - - - - - - - _ - - _ B B (15)
D7 QSPIO_IO0 [l{e} - - - - - - - - - - - - - - - - (15)
D8 PVce
D9 PL_3 I(s) MD_BOOT1 I(s) - - - - - - - - IRQ7 I(s) - - - - (5)
D10 PE_2 I(s)/ - - ETO_RXD1  I(s) VIO_D6 I(s) TxD2 o POE10#  I(s) - - - - RMIO_RXD1 I(s) 1)
]
D11 PVce
D12 Vss
D13 PD_6 I(s)/ - - RIIC3SCL I(s)/ IRQ6 I(s) - - - - - - - - - - 4)
(o) O(0)
D14 PD_4 I(s)/ - - RIIC2SCL I(s)/ IRQ4 I(s) - - - - - - - - - - 4)
0(o0) O(o)
D15 PD_1 I(s)/ - - RIICOSDA I(s) IRQ1 I(s) MTCLKB I(s) GTETRGB I(s) - - - - - - (4)
0(0) O(0)
E1 Vss
E2 HM_DQO/  1/0 - - - - - - - - - - - - . _ . . (15)
OM_SIO0
E3  HM_RWDS/ I/0 - - - - - - - - - - _ - - _ B B (15)
OM_DQs
E4 PVce
E12 PD_2 I(s)/ - - RIIC1SCL I(s)/ IRQ2 I(s) MTCLKC I(s) GTETRGC I(s) - - - - - - 4)
0(o0) O(o)
E13 PD_0 I(s)/ - - RIICOSCL I(s) IRQO I(s) MTCLKA I(s) GTETRGA I(s) - - - - - - (4)
0(0) O(0)
E14 TCK/ | - - - - - - - - - - - - - - - - 7)
SWDCLK
E15 JPO_0 I(s) - - TDI | - - - - - - - - - - - - (6)
F1 PVce_HO
F2 HM_DQ2/ /0 - - - - - - - - - - - - - - - - (15)
OM_SI02
F3 HM_DQ1/  1/0 - - - - - - - - - - - R . . . R (15)
OM_SIO1
F4 HM_CS1#/ [e] - - - - - - - - - - - - - - - - (15)
OM_CS1#
F12  TMS/SWDIO I/O - - - - - - - - - - - - - - - - 9)
F13 JPO_1 [e] - - TDO/SWO o - - - - - - - - - - - - (8)
F14 TRST# I(s) - - - - - - - - - - _ - - _ B B (10)
F15 P6_0 I(s)/ - - ADTRG# I(s) - - - - - - - - - - - - 1)
]
G1 HM_DQ4/  1/0 - - - - - - - - - - - R . . . R (15)
OM_SI104
G2 HM_DQ7/ 1O - - - - - - - - - - - - - _ - - (15)
OM_SIo7
G3 HM_DQ5/ /0 - - - - - - - - - - - - - - - - (15)
OM_SIO5
G4 HM_DQ3/ [l{e] - - - - - - - - - - - - - - - - (15)
OM_SIO3
G12 Vee
G13 PG_3 I(s)/ - - ETO_COL I(s) VIO_D11 I(s) SSL00 I(sy ~ MTIOC3D I(s)/ GTIOCO0B I(s)/ - - - - 1)
] ] o [¢]
G14 PG_2 I(s)/ - - ETO_TXD3 (o} VIO_D10 I(s) MISO0 I(s)/ MTIOC3B I(s)/ GTIOCOA I(s)/ IRQ4 I(s) - - (1)
o o [¢] [}
G15 PVce
H1 HM_DQeé/ /0 - - - - - - - - - - - - - - - - (15)
OM_SIO6
H2 HM_RESET# O - - - - - - - - - - - - - - - - (15)
OM_RESET#
H3 PH_4 I(s)/ - - HM_INT#/ I(s) CTS2# I(s)/ GTIOC6B I(s)/ MTIOC2B I(s)/ SDo_WpP I(s) IRQ2 I(s) - - (1)
o OM_ECS# o o} (0]
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RZ/A2M Group 2. Pin
Table 2.5 List of Pins (176-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Qwuit
Nt?n'tab"er Symbol 110 Symbol 1o Symbol [} Symbol [lls} Symbol [lle} Symbol [} Symbol [lle} Symbol [} Symbol [l[} Flw)g‘i?e'a;
H4 Vee
H12 PG_1 I(s)/ - - ETO_TXD2 o VIO_D9 I(s) MOsIo I(sy ~ MTIOC3C I(s)  HM_INT#/ I(s) - - - - 1)
o o o OM_ECS#
H13  SDO_DAT5  I/O - - - - - - - - - - - - - - - - (15)
H14  SDO_RST# O - - - - - - - - - - - - - _ - - (15)
H15 Vss
J1 PJ_0 I(s)/ - - TRACECLK (o} SPDIF_ o - - SCK1 I(s)/ SSIRxD3 I(s) - - - - (1)
o ouT [¢]
J2 PJ_1 I((S))/ - - TRACECTL o SPI?\IIF_ I(s) - - RxD1 I(s) VBUSINO I(s) IRQO I(s) - - (1)
J3 PJ_2 I(s)/ - - TRACE o NFCE# o - - TxD1 o SSITxD3 o - - - - 1)
o DATAO
J4 Vss
J12 SDO_DAT7  1/0 - - - - - - - - - - - - - _ - . (15)
J13 SDO_DAT2 [l{e} - - - - - - - - - - - - - - - - (15)
J14  SDO_DAT4  1/O - - - - - - - - . - - R . _ . R (15)
J15 PVcc_SDO
K1 PJ_5 I(s)/ - - TRACE o NFDATA2 I(sy OVRCURO I(s) MTIOC1A I(s)y  SSILRCK2 I(s)/ IRQ4 I(s) - - )
o DATA3 o o [e]
K2 PJ_3 I(s)/ - - TRACE (o} NFDATAO I(s)/ - - RTS1# I(s))  SSILRCK3  I(s)/ - - - - (1)
o DATA1 o (o} [¢]
K3 PJ_4 I(s)/ - - TRACE o NFDATA1 I(s)/ - - CTS1# I(s)/ SSIBCK3 I(s)/ - - - - (1)
[e] DATA2 o o [¢]
K4 PVce
K12 SDO_CLK [¢] - - - - - - - - - - - - - - - - (15)
K13 SDO_DAT3  I/O - - - - - - - - - - - - - _ - - (15)
K14  SDO_DATO  1/O - - - - - - - . - - - R B B . . (15)
K15  SDO_DATé  1/O - - - - - - - - - - - - - - - - (15)
L1 PK_4 I(s)/ - - - - NFDATA7  I(sy OVRCUR1 I(s)  CANOTX o MISO0 I(s)/ IRQ6 I(s) RMIIM_RXDO I(s) 1)
o o o
L2 P3 5 I(s)/ - - - - NFCLE o CC2_Ra0 I(s) CANOTX_ o SSL00 I(s)/ - - RMII1_RXD1 I(s) )
] DATARATE _ (o]
EN
L3 Vss
L4 Vee
L12 PVce
L13 Vss
L14  SDO_DAT1  1/O - - - - - - - - - - - - - _ - - (15)
L15  SDO_CMD  1/O - - - - . - - - - - - - - - - - (15)
M1 AUDIO_X1 | - - - - - - - - - - - - - - - - (13)
M2  AUDIOX2 O - - - - - - - - - - - - - _ - . (13)
M3 P3 2 I(s)/ - - - - NFRE# o CC1_Ra1 I(s) CAN1TRX_ o MOSsI2 I(s)/ - - RMIIM_ I(s) 1)
o DATARATE _ [¢] CRS_DV
EN
M4 Vss
M5 P3_3 I(s)/ - - ET1_MDC (o} NFWE# o OTG_ [e] CAN1TX o MISO2 I(s)/ IRQ7 I(s) - - (1)
[e] EXICENO [¢]
M6 LVDSAPVcc
M7  LVDSPLLVcc
M8 NMI I(s) - - - - - - - - - - - - - - - - (10)
M9 USBVss
M10 PVce
M11 Vee
M12 P5_0 I(s) - - AN00O I(a) IRQ4 I(s) SD0_CD I(s) SD1_CD I(s) - - - - - - 3)
M13 P5_4 I(s) - - ANO004 I(a) IRQO I(s) SD1_CD I(s) - - - - - - - - 3)
M14 P5_7 I(s) - - AN007 I(a) IRQ3 I(s) - - - - - - - - - - 3)
M15 P55 I(s) - - AN005 I(a) IRQ1 I(s) SD1_WP I(s) - - - - - - - - 3)
N1 P3_1 I(s)/ - - - - NFALE o VBUSENO I(s) CAN1RX I(s) RSPCK2 I(s)/ IRQ6 I(s) RMII1_ I(s) (1)
[e] [¢] RXER
N2 PG_4 I(s)/ - - ETO_TXER o VIO_D15 I(s) RSPCK1 I(s)/ MTIOC4A I(s)/ GTIOC1A I(s)/ - - - - (1)
(o} o} (0] o
N3 Vss
N4 PG_7 I(é)/ - - ETO_RXD3 I(s) VIO_D12 I(s) SSL10 I(é)/ MTIOC4D I(g)/ GTIOC2B I(g)/ - - - - (1)
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RZ/A2M Group 2. Pin
Table 2.5 List of Pins (176-Pin BGA)
Port Function/ Simpliied
Dedicated Function Mode Function Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Qwuit
NL?n?blr Symbol 110 Symbol 1o Symbol [} Symbol [lls} Symbol [lle} Symbol [} Symbol [lle} Symbol [} Symbol [l[} Flw)g‘i?e'a;
N5 P4_2 I(s)/ - - TxDO o TXOUT1P o SCI_TXD1 I(s)/ SSITxD1 o MTIOC8C I(s)/ IRQ2 I(s) - - (1)
o o o
N6 P4_3 I(s)/ - - RTS0# I(sy ~ TXOUT1M O SCI_CTS1# I(s))  SSILRCK1 I(s)y ~ MTIOC8D I(s)/ IRQ3 I(s) - - )
o o RTS1# o o o
N7 P4_6 I(s)/ - - ETO_EXOUT/ I(s)/ TXCLK o SCI_TXDO  I(s)/ TxD4 (o} DACKO [¢] - - - - (1)
[e] ETO_SCLKIN O OuTP [e]
N8 RES# I(s) - - - - - - - - - - - - - - - - (12)
N9 RREFO - - - - - - - - - - - - - - - - -
N10 Vss
N11 PLLVce
N12 Vee
N13 P5_2 I(s) - - AN002 I(a) IRQ6 I(s) VBUSINO I(s) - - - - - - - - 3)
N14 P5_3 I(s) - - AN003 I(a) IRQ7 I(s) OTG_IDO  Is) - - - - - - . . ®3)
N15 P5_6 I(s) - - AN006 I(a) IRQ2 I(s) - - - - - - - - - - 3)
P1 PVce
P2 Vss
P3 PG_6 I(s)/ - - ETO_RXD2 I(s) VIO_D13 I(s) MISO1 I(sy  MTIOC4C I(s)/ GTIOC2A I(s)/ IRQ5 I(s) - - )
] o o [¢]
P4 P4_0 I(s)/ - - SCKo I(s)) ~ TXOUTOP o SCI_SCK1 I(s)/ SSIBCK1 I(s))  MTIOC8A I(s)/ IRQO I(s) - - (1)
o [¢] o [¢] [}
P5 P4_4 I(s)/ - - CTSO0# Is))  TXOUT2P O  SCI_CTSO#/ I(s)) WDTOVF# O OTG_ o - - - - 1)
[e] o RTSO# [e] PERROUT# EXICENO
P6 P4_7 I(s)/ - - ETO_WOL o TXCLK o SCI_SCKO  I(s)/ SCK4 I(s)/ TENDO [¢] - - - - 1)
o OUTM o o
P7 USB_X2 (¢} - - - - - - - - - - - - - - - - (13)
P8 USBDPVccO
P9 USBAPVccO
P10 USBVss
P11 XTAL o - - - - - - - - - - - - - - . . (13)
P12 RTC_X2 o - - - - - - - - - - - - - - - - (14)
P13 AVce
P14 Vee
P15 P5_1 I(s) - - ANO001 I(a) IRQ5 I(s) SDO_WP I(s) SD1_WP I(s) - - - - - - 3)
R1 Vss - -
R2 PG_5 I(s)/ - - ETO_RXDV I(s) VIO_D14 I(s) MOSI1 I(s)/ MTIOC4B I(s)/ GTIOC1B I(s)/ - - - - (1)
o o (0] o
R3 P3_4 I(s)/ - - ET1_MDIO  I(s)/ NFRB# I(s) CC2_Ra1 I(s) CANTTX_ o SSL20 I(s)/ - - - - 1)
o o DATARATE_ [¢]
EN
R4 P4_1 I(s)/ - - RxDO I(s) TXOUTOM [¢] SCI_RXD1  I(s) SSIRxD1 I(s) MTIOC8B I(s)/ IRQ1 I(s) - - (1)
o o [}
R5 P4_5 I((s))/ - - ETO_LINKSTA I(s) TXOUT2M o SCI_RXDO I((s))/ RxD4 I(s) DREQO I(s) - - - - (1)
R6 Vss
R7 USB_X1 | - - - - - - - - - - - - - - - - (13)
R8 DPO 110 - - - - - - - - - - - - - - - -
R9 DMO 110 - - - - - - - - - - - - - - - -
R10 USBVss
R11 EXTAL | - - - - - - - - - - - - - - . . (13)
R12 Vss
R13 RTC_X1 | - - - - - - - - - - - - - - - - (14)
R14 AVss
R15 Vee
[Legend]
(s): Schmitt
(a): Analog

(o): Open drain
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RZ/A2M Group

2. Pin

P3 0toP3 5

P6 0to P6_7
P7 0toP7_7
P8 0to P8 7
P9 0to P9 7
PA OtoPA 7
PB 0toPB 5

N\

P4 _0 to P4_7 (except LVDS output)

PC 0toPC_7
PE 0Oto PE 6
PF OtoPF_7
PG 0to PG _7
PH Oto PH 6
PJ OtoPJ_7

PK 0to PK 5

<€»{ DSCR[1:0]

2

Yl

<€»{ PDR[1:0] <

(1]

=7

Internal bus

<€»  PODR

\ 4

{-}' ISEL bit

PMR

Y

Ve PDR e

|

Input signal of peripheral module/interrupt
Y

Peripheral module output enable signal

Peripheral module output signal

Peripheral module input enable signal

Latch control

Figure 2.1 (1) Input/Output Buffer with Schmitt AND Input and Latch
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RZ/A2M Group 2. Pin

PO_0to PO_6
P1 0toP1 4
P2 0toP2_3

N

<«€»{ DSCR[1:0]

2
<€ PDR[1:0] [0]

(1]

<«»  PODR >

A 4

-/

Internal bus

i
x

PMR {
N<e»{ PDR__J¢ (—U_[j—.

Input _signal of peripheral module/interrupt
Y

_}\—\ )

Peripheral module output enable signal

Peripheral module output signal

Peripheral module input enable signal *1
BSC module input signal ( ':

<
Latch control

Note 1. PFC register PSEL[2:0]=3'b0010only

Figure 2.1 (2) Input/Output Buffer with TTL AND Input, Schmitt AND Input, and Latch
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RZ/A2M Group

2. Pin

Internal bus

P5 0toP5 7

N

<€»{ PDR[1.0]

PMR

4‘)' PIDR <

N
InpuL signal of peripheral module/interrupt
)

Peripheral module input enable signal

G

Analog input

Figure 2.1

(3) Input Buffer Multiplexed with Schmitt OR Input and A/D Input

Internal bus

N

Note 1.

PD 0toPD_7

2

[0]

[11

A4
o

A 4

PODR

Y
o

ISELbit ]

PMR

PIDR <

Input signal of peripheral module/interrupt

Y
Peripheral module output enable signal

Peripheral module output signal

Peripheral module input enable signal

Pin on which external interrupt (IRQ) is enabled

Figure 2.1

(4) Bidirectional Buffer with Schmitt OR Input and Open-Drain Output
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RZ/A2M Group 2. Pin

PL OtoPL 4

(PO

(1
€| ISEL bit - » 1

<> PMR ]
<«» PDR < /A

Inp‘ut signal of peripheral module/interrupt

Intemal bus

Peripheral module input enable signal

Note 1. Pin on which external interrupt (IRQ) is enabled

Figure 2.1 (5) Schmitt AND Input Buffer

JPO 0

PDR[1:0] 2

(1

*1
<«» ISELbit |}

€« PMR
<»_  PDR ]« T

Inp‘ut signal of peripheral module/interrupt

Internal bus

Peripheral module input enable signal

Note 1. Pin on which external interrupt (IRQ) is enabled

Figure 2.1 (6) TTL AND Input Buffer

TCK/SWDCLK

Input enable signal

Input signal
x [ —

Figure 2.1 (7) TTL AND Input Buffer
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JPO_1

~

| PODR l

PMR

Peripheral module output enable signal

Peripheral module output signal

Latch control

Figure 2.1 (8) Output Buffer with Latch and Enable Signal

TMS/SWDIO

Latch control

Output enable signal

| PAD

Output signal |

Input signal 4C
Input enable signal —|

Figure 2.1 (9) Bidirectional Buffer with TTL AND Input and Latch

TRST#
NMI

Input enable signal

Figure 2.1 (10) Schmitt AND Input Buffer
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RZ/A2M Group

2. Pin

CKIO

Output enable signal

Output signal

CKIO_DRV[1:0]

—

Figure 2.1 (11) Output Buffer with Enable Signal and Controllable Driving Ability
RES#
BSCANP
PAD

—b— Input signal

Figure 2.1 (12) Schmitt Input Buffer
USB_X1 AUDIO_X1
USB_X2 AUDIO_X2
EXTAL
XTAL
XOUT ° P {>C Input clock

(XTAL, AUDIO_X2, USB_X2)

XIN &

(EXTAL, AUDIO_X1, USB_X1)

Input enable

Figure 2.1 (13) Oscillation Buffer (1)
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RZ/A2M Group 2. Pin
RTC_X1
RTC_X2
XOUT g o
(RTC_X2) & _:)o— Input clock
XIN g ®
(RTC_X1)
Input enable
Figure 2.1 (14) Oscillation Buffer (2)
SD1_CLK SDO_DAT1 HM_CK# HM_DQ5/0M_SIO5 QSPIO_SSL QSPI1_SSL
SD1_CMD SDO_DAT2 HM_CSO0#/OM_CS0#  HM_DQ6/OM_SIO6 RPC_RESET#
SD1_DATO SDO_DAT3 HM_CS1#/OM_CS1# HM_DQ7/0M_SIO7 RPC_WP#
SD1_DAT1 SD0_DAT4 HM_RWDS/OM_DQS HM_RESET#OM_RESET# RPC_INT#
SD1_DAT2 SDO0_DAT5 HM_DQO0/OM_SIO0 QSPIO_SPCLK QSPI1_SPCLK
SD1_DAT3  SDO_DAT6 HM_DQ1/0OM_SIO1 QSPI0_IO0 QSPI1_IO0
SD0_CLK SDO_DAT7 HM_DQ2/0M_SI02 QSPIO_IO1 QSPI1_IO1
SDO_CMD SDO_RST# HM_DQ3/OM_SIO3 QSPIO0_I02 QSPI1_I02
SDO0_DATO HM_CK/OM_SCLK  HM_DQ4/0OM_SI04 QSPI0_IO3 QSPI1_IO3
PPOC
PSDMMCO to 2
PSPIBSC
Latch control
Output enable signal
| PAD
N
Output signal
Input signal 4<
Input enable signal _|
Figure 2.1 (15) Bidirectional Buffer with AND Input, Controllable Driving Ability, Operating Voltage Selection, and
Latch
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RZ/A2M Group 2. Pin

2.2 Pin Assignment

1 2 3 4 5 6 7 8 9 10 1 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 22
asPi1_|asPi1_| RPC_ |asPio_| Pvec_
Al vee [ O O el e | Sooa | Pace~| Vss | Pvec | PF4 | PE6 | PL2 | PE5 | P84 | P86 | PE4 | P91 | PVec | Vss | PEL1 | PA4 | CKIO | Vss | A
asPi_ | aspi_ | RPC_ | asPio_ [asPio_
B P | vee | E-| O |RECE,| O |Somc| PFS | Pe3 | PHO | PL3 | PL1 | Pe3 | PF2 | P87 |PE3 | PAO | PAS | PAS | PAG | Vss | Pvec |B
QsPI1_| RPC_ |QsPlo_|aspio_
c|PHa|Paa | veo |FG0N-| ROC, | 9GRS P 1 | Po2 [ PH1 | PL4 [ PLO | P8BS | PF1 | P90 | PE2 | PA2|PGO|PBO| Vss | PD7|PD3|C
QsPI1_ QsPio_
D | Pvec [pscand| Pe_1 | veo [OSPV-| ves |93P0-| P o | PF6 | PEO | PE3 | Pvec | Vs | PFO | P8O | PAL1 | PAT | Pvec | vss | PD6 | PD4 | PD_1 | D
E| vss | PH3 | PK3 | PK2 Pp_5 | PD_2 | K | upoo | E
= = = - -2 | swocLk | JPO-
PVee_ [HM_Cso| HM_ckr ™S/
F 1 Ho™ |oM csot|om scik| PP PD_0 | TRST# | qypio| PB-1 | F
aoay| MM kv csta HM
G |HMDAV) pyypg [HM- o JPo1 | PB2 | PB3 | Po2 |G
OM_SIO1 | gD [OM_Cs | CK#
HM_DQ4/ | HM_DQ2/ | HM_DQ3/ | HM_DQor
| oM_s104| OM_s102| oM s103| OM_si00 PB4 | P93 | PBS | P95 | H
HM_RES
_RES | |111_pas/ | HM_Da7/| HM_Das/
J | ET#/OM_ OM_SI06 | OM_SI07 | OM_SI05 Vee Vss Vss Vss Vss Vce P9 4 | P7_7 P76 | P96 | J
RESET#
K| vss | Pus | PH A | PLO Veo | Vss | Vss | vss | vss | Voo P97 | PG_1 | P75 | PG_2 | K
L | PVcc PO_1 P0_0 PJ_7 Vcee Vss Vss Vss Vss Vce P7_1 P7_4 P7_3 P72 | L
M| PO_2 PO_5 PO_4 P0_3 Vcee Vss Vss Vss Vss Vce P6_6 P6_0 P7_0 PVcc | M
N | PJ3 PJ_1 P0_6 PJ_2 Vce Vss Vss Vss Vss Vce P6_5 | PG_3 | P6_4 Vss N
spo_ | sbo_ PVee_
P|PH6 | PH 5 | PK5 | PVee Ve | Vvss | vss | vss | vss | Vee el Il IO R
spo_ | spo_ | spo_ | spo_
R| Pvee | PJa | PIS | Vss DATZ | DAT5 | DAT4 | DAT6 | R
AUDIO | AUDIO spo_ | spo_ | spo_
Tl x| xe | PR3 | P32 DATO | DATT | DAT3 | Vss [T
MIPI sp1_ | sp1_ | spo_ | spo_
U Ves | PKA T P31 | aveets DATO | DATZ | cmD | otk | Y
csi_ | csi_ sD1_ | sD1_ | Pvec_
V| cikp | cikn | PG4 | Ves PS4 | pat1 | paT3 | sp1 |V
csi_ | csi_ LVDS LvDs | UsB SD1_
W o oplomaon] Vs | Po6 | P1o | P12 | Pao | Pc2 | a3 | ¥0S | vss LVOS | U8B luspyss| vss | Pvee | ves [PLivee| Ps2 | Pse | B0 | vss |w
csi_ | csi_ UsB SD1_
Y |osexiploarain| Ves | P33 | P14 | Pco | P22 | Pa2 | Pas | NMI | vss [usBvss|usBvss|usBvss|ussvss|nee | PC7 | PC6 | P50 | P51 | P57 | i | Y
A MPLL Ves | P11 | Paa | Pso|pPct| Pao| Pasa| Pa7 |usexe| oro |,YSB |rrero|ussvss| DP1 | Pvec | PC 5 | xTAL | Pc 4 |RTC x2| P5.3 | P55 |AA
AVcels APVccO
8| Vss | PG5 | P67 | P13 | P2t | P23 | Pat | Pas | REs# |usBx1| DMo |58 |RREF1 |usBvss| DM1 | Pvec | PC_3 [EXTAL| Vss |RTC_x1| Avec | Avss |AB
1 2 3 4 5 6 7 8 9 10 1 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 22
Figure 2.2 Pin Assignment of the 324-Pin BGA (Top Perspective View)
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RZ/A2M Group 2. Pin

1 2 3 4 5 6 7 8 9 10 T 12 13 14 15 16 17 18 19 20
QsPI1_| asPi1_ | QsPi_| asPlo_ | asPio_
Al vee | O A | R | Ao | S| vss | Pvec | Pe3 | PE6 | PLa | PL2 | PL1 | PF1 | PE2 | PA3 | PAGS | Vss | CKIO | Vss | A
asPi1_| RPc_ | RPC_ | asPio_ | QsPio_
B vss | veo |ON-| i | nnacts| Son- | o | Pet | PFs | PH1 | PE3 | PLo | PEs | P80 | PE3 | PA2 [ PA4 | PBO | Vs | PD6 | B
QsPI1_| RPC_ | QsPio_ | asPlo_
cf Pz | Pk | veo |O3R1-] RSO -| Pre | PEO | PF4 | PL3 | PF2 | PE4 | PAO | PEL | PAS | PGO | Vss | PD7 | PD5 | C
D|PHs | Pk | P2 | vee |FPU-| vss | P¥SC- | ko | Pe2 | PHO | Pvec | Vss | PFO | PA1 | PA7 | PVec | Vss | PD4 | PD3 | PD_1 | D
E| vss |Bscanp| PF7 | Pvec pvee | P02 | | uPoo | E
- 2 |swocLk| JPO-
HM_ HM_CK/ ™S/
F | RWDS/ |HM_ck| M Vss PD_O | TRST# | JPO_1 | F
OM_SCLK SWDIO
oM_Das
HM_DQ2/ | HM_DQ1/ | HM_CS0# | PVoc_
G | omsio2 | oM siot | oM cso#| HO Vss | PBL1 | PB2 | PB3 |G
HM_DQ3/ | HM_DQS/ | HM_DQ4/ | HM_CS1#/
H'| oM si03 | oM si06 | oM si04 | oM_Cst# Pvec | PBS | PB4 | P77 | H
HM_RES
_RES | 1m_pa7/ | HM_DQs/ | HM_DQor
3 Emou_ | 3T | oMo | oM Si00 Vee | vss | Vvss | Vee P76 | PG2 | PG1 | P72 |J
RESET#
K| Pi7 | Pis | PH A4 | PO Vee | vss | Vvss | Vee PVec | PG3 | P67 | PVee | K
L PJ_1 PJ_3 PH_5 PVce Vce Vss Vss Vce Vss P6_0 P6_5 Vss L
PVce_ SDO_
M| PHG6 | PI2 | PK5 | Vss Vee | Vss | Vvss | Vee yee| e | Pes | 202 M
spo_ | spo_ | spo_ | spbo_
N| Pvec | Pi5 | PL4 | Pvec o005 | oo | SR | oo | N
AUDIO_ | AUDIO_ Pvec_ | spo_ | spo_ | sbo_
Pl xa x2 | P35 | PKRA sp1 | DAT2 | paT3 | paT4 | P
MIPI sbo_ | spo_ | spo_
R| Vss | P31 | PG4 | \veers Vss | cmp | pati | ok | R
csi_ | csi sD1_ | spi_
TS5 | S5 | Pa2 | ves Avss | B0 | Db | s | T
csi_ | csi_ LvDS | LvDs | usB sp1_ | spi1_ | spi_

U |peoaor losragn| Vs | Pes | Pco | a3 | pas | LYDS | VDS | USB | RREFO | RREF1| Vss |PLLVec| PVeo | PC6 | Avee | St | SO | SDI iy
v [ CSL 1 CSL | vss | P34 | Pc2 | P42 | P47 | vss | Vss |USBVss|UsBvss|usBvss| vss | Pc3 | Pcs | Pc7 | Pso | P56 | P57 | SPI |y
DATATP |DATAIN = - - - = ! - . ! -7 | paT3

MIPI uUss | uss uUsB
W el vss | Pos | 3o | Pat | Pa3 | N |usB xz|ussvss| pPo [ ,088 | LS8 4 pwr | USB | pc 4 | xTAL [RTCX2| PS4 | P53 | P55 |w
Y| vss | PG7 | Pc1 | P40 | Paa | Pas | RES# |USB_X1|USBVss| DMO |USBVss|USBVss| DP1 |USBvss| EXTAL | vss |RTC.X1| P52 | P51 | vss | Y
1 2 3 2 5 6 7 8 9 10 T 12 13 14 15 16 17 18 19 20
Figure 2.3 Pin Assignment of the 272-Pin BGA (Top Perspective View)
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RZ/A2M Group 2. Pin

1 2 3 4 5 6 7 8 9 10 T 12 13 14 15 16 17 18 19 20 21
QsPi_|QsPi_|asPi1_| RPC_ | Pvec_ QsPlo_
Al oo |OSE | -| Sor e [Reaeal Te | Vs | Spaik| Pet | e | PEs | PLa | PLo | PES | PE4 | PE3 | Pa2 | PE1 | PAG | CKIO | Vs | A
aspit_|aspit_| rec_ | AP0 | aspio_| aspio
B| PRt | veo |OSEI|QSPV| RECo | s | ST~ OST-| Prs | PEa | PH1 | PL1 | PL2 | P8O | PF1 | PAD | PA7 | PA4 | PBO | Vss | PD3 | B
c| P3| PH2 PD7 | PD1 | C
HM_CK/
D | om_ |Bscanp Voo |QSPM_| RPC_1QSPIO_| o | pg 5 [ pHo | PF3 | PF2 | PFO | PE2 | PA1 | PGO | PAS | Vss PD.5 | JPOO | D
102" | we# | 102
SCLK
HM_CS0%] QsPI0_ TCKI
E [HM_cK| 20 Pk2 | Veo | Vss | Pveo |O00-| PF6 [ PEO | PL3 | Veo | vss | Py | PAS | Voo | Vss |gri PD_O | TRST# | E
HM_DQr
F | oM [MRWDS PE7 | vss PD_6 | PD_2 JPO_1 | PB1|F
/ON_DQS
SI01
PVcc_ | HM_DQ/ HM_DQ4/ ™S/
G| Ho |oMmsio2 omsios| PVee PD_4 | swoio PB3 | PBS | G
HM_DQ6/ HM_CS14/
H| Vs |ousos v cars| PH-3 PB 2 | PB4 P77 | PG2 | H
HM_RES|
J [ETHOM_| PH_4 el Bt PG_1 | P7_6 P72 | P60 | J
RESET# s L
HM_DQ7/ | HM_DQS/
K| Pi6 | Put OMSi07 | oM 08 PVec | PG_3 P65 | P64 | K
SDO_
L|PHs | Pua PLO | Ve vss | Pe_7 Pe6 | oo | L
SDo_ SDO_ | PVec_
M| PHS | PU7 PL2 | Vss vee | oo oo | Pyee | m
SDo_ | spbo_ SDO_
N| P35 | Pis PL4 | PK5 el e oo | vss | N
AUDIO_|AUDIO_ SDo_ | spbo_ sDo_ | spo_
P xa ) PK4 | Pvee CLK | DAT2 paT3 | DATT | P
SD1_ | sp1_ SD1_ | spbo_
R PG4 | P31 P32 | Vss DAT2 | DATO pat3 | cmp | R
MIPIA SD1_ | sp1_ SD1_ | Pvec_
T| Vss | Vs veets | Ve° CLK | cmD pATT | sp1 | T
csi_ | csi_ LVDS
U DATAOP |DATAON Vss PVce Vss APVee P4_3 P4_7 |USBVss| RREFO [ RREF1 [USBVss| Vss PLLVce | PVce Vss P5_4 P5_5 Vss U
csi_ | csi_ use | uss
v g | &5 PG6 | P33 | PC2 | Vss | Pa2 | Pas | vss |,m00 | LS8 luseyss| Pc4 | PCs | PC3 | PVeo | P50 P56 | P57 |V
csi_ | csi_
W pATATP|DATATN P52 | P83 | W
LVDS UsB uUsB
v | vss | vss | Po7 | Pco | Pct | Pao | Pad V0S| N |use_xa| 0SB | DPo [ussuss| DP1 [ USB | vss | xTAL |RTCX2| Avee | Pvec | P51 | Y
A| vss | PG5 | P34 | P30 | vss | P41 | Pas | vss | REs# |UsB_x1|usBvss| DMo |usBvss| DM1 |usBvss| Pc_5 | PC_7 | EXTAL |[RTC_X1| Avss | Pvec |AA
1 2 3 4 5 6 7 8 9 10 T 12 13 14 15 16 17 18 19 20 21
Figure 2.4 Pin Assignment of the 256-Pin BGA (Top Perspective View)
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RZ/A2M Group 2. Pin

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
asPii_ | rRPC_ | Pvec. QsPio_
Al vss | Pk | GSPMo | REC | Puce Vss S0 | Pet | Pe2 | PH1 | PE6 | PL2 | PEB | CKIO | Vss |
aspi1_ | aspi1_ | rec_ | aspio_ | aspio_
s |Bscanp| pH3 | 930! AV I 0| Pko | Pes | PL4 | PLO | PES | PE1 | vss | PD7 |B
HM_CK/
_ asPi1_ | aspi1_ | rec_ | aspio_ | aspio_
o| om_ | ek |9 s | RPC | 95RO~ | 5P| PEO | PHO | PL1 | PE4 | PGO | Vss | PD5 | PD3 |
SCLK
HM_CSo# QsPI1_ | QsPIo_
o [H_cks [T Pr2 | ves Ve o 0| Pvec | PL3 | PE2 | Pvec | vss | PD6 | PD4 | PD_1 |D
HM_Daor| M- TCK/
el ves _ RWDS/ | PVec PD 2 | PD.O P00 |E
om_s100| 34'Das SWDCLK
HM_DQ2/|HM_DQ1/[HM_CS1# ™S/
F |PVee_HO| o\ si02|oM_SI01 [oM_Csti# swplo | JPO-1 | TRST# | P60 | F

HM_DQ4/|HM_DQ7/|HM_DQ5/|HM_DQ3/

¢ |oM_sI04|oM_sI07|oM_SIo5|0M_SI03 Vee PG3 | PG2 | PVec |G
HM_RES
HM_DQ6/| v SDO SDO
[V ET#OM_| PH_4 Ve PG_1 — o Vss | H
OM_slos| & 5 2Ts DAT5 | RST#
| PIO | PIA1 PJ_2 Vss SBO_ | SDO_ | SDO_ | PVoc_ |,

DAT7 DAT2 DAT4 SDo

SDO_ SDO_ SDO_ SDO

K| PS5 | PJ3 | PJ4 | PVeo CLK | DAT3 | DATO | DAT6

SDO_ | Sbo_
L PK_4 P3_5 Vss Vce PVcc Vss DAT1 cMD L
AUDIO_ | AUDIO_ LVDS | LVDS

(U v v P3_2 Vss P33 | aoves | PLives | NMI | USBVss | PVeo Vee P50 | P54 | P57 | P55 |m
N| P31 | PG4 Vss PG7 | P42 | P43 | P46 | RES# | RREFO | Vss | PLLVec | Voo P52 | P53 | P56 [N
P| Pvcc | vss | PG6 | Pao | Paa | Pa7 |usBxe| USB | USB | ispyss| xTAL |RTC X2 | Avee | vee P51 |p

- - - - = DPVccO | APVecO = -
R| Vss PG5 | P34 | P41 P4_5 vss |UsB.X1| DPO DMO | USBVss | EXTAL | Vss |RTC_X1| Avss Vee | R

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

Figure 2.5 Pin Assignment of the 176-Pin BGA (Top Perspective View)
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RZ/A2M Group 3. Electrical Characteristics

3. Electrical Characteristics

3.1 Absolute Maximum Ratings

Table 3.1 Absolute Maximum Ratings
ltem Symbol Value Unit
Power supply voltage (1/O) PVce -0.3t0 4.2 \%
Power supply voltage (1.8-/3.3-V switchable 1/0) PVcc_SPI -0.3t04.2 \%
PVcc_SDO
PVcc_SD1
Power supply voltage (1.8-V 1/0) PVcc_HO -0.3t0 4.2 \%
Power supply voltage (Internal) Vce -0.3t01.6 \%
PLL power supply voltage PLLVcc -0.3t01.6 \%
Analog power supply voltage AVcc -0.3t04.2 \%
USB transceiver analog power supply voltage (1/0) USBAPVcc1  -0.3t04.2 \%
USBAPVccO
USB transceiver digital power supply voltage (/0) USBDPVcc1 -0.3t04.2 \%
USBDPVccO
LVDS analog power supply voltage LVDSAPVcc -0.3t04.2 \%
LVDS PLL power supply voltage LVDSPLLVce -0.3t01.6 V
MIPI analog power supply voltage MIPIAVcc18 -0.3t0 2.6 \%
Input voltage 1.8-V I/O input pins Vin —0.3 to 1.8-V power supply (PVcc_HO, MIPIAVcc18) + 0.3 V
1.8-/3.3-V switchable Vin —0.3 to 1.8-/3.3-V power supply (PVcc_SPI, PVcc_SDO, \%
1/O input pins PVcc_SD1) + 0.3
Other input pins Vin —0.3 to 3.3-V power supply (PVcc, AVce, USBAPVcc1, \
USBAPVcc0, USBDPVcc1, USBDPVccO, LVDSAPVcce) +
0.3
Operating temperature ~ Ambient temperature Ta —40to +85 °C
Junction temperature Tj —40 to +125
Storage temperature Tstg -55to +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded

3.2 Power-On/Power-Off Sequence

The 1.2-V power supply (Vce, PLLVcc, and LVDSPLLVcc), 1.8-V power supply (PVee HO and MIPIAVcc18), 1.8-/
3.3-V switchable power supply (PVcc_SPI, PVcc SDO, PVee _SD1), and 3.3-V power supply (PVcee, AVce,
USBAPVccl, USBAPVcc0O, USBDPVccl, USBDPVcec0, and LVDSAPVcc) can be turned on and off in any order.
When turning on the power, be sure to drive both the TRST# and RES# pins low; otherwise, the output pins and input/
output pins output undefined levels, resulting in system malfunction.

When turning off the power, drive the TRST# and RES# pins low if the undefined output may cause a problem.
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RZ/A2M Group 3. Electrical Characteristics

33 DC Characteristics

« Conditions used to obtain DC characteristics (2) in Table 3.2 other than current consumption
Vee=1.14t0 1.26 V, PVec = USBDPVcecO = USBDPVecl = AVee=3.0t0 3.6 V,
PVce SPI= 3.0t03.6 V/1.7t0 1.9 V,PVce SD0=3.0t03.6 V/1.7t0 1.9V,
PVee SD1=3.0t03.6V/1.7t0 1.9 V,PLLVcc=1.14t0 1.26 V,
USBAPVcc0 = USBAPVcel =3.0t0 3.6 V, LVDSAPVce=3.0t03.6 V,
LVDSPLLVcc=1.14t0 1.26 V, PVcc HO = MIPIAVccl8=1.7t0 1.9V,
Vss = AVss =USBVss=0V
Ta =—-40 to +85°C, Tj = —40 to +125°C

. Conditions used to obtain DC characteristics (2) in Table 3.2 for current consumption
Vce=1.20V, PVcc = USBDPVecO = USBDPVecl = AVee=3.3V,
PVce SPI=3.3V/1.8 V,PVcc SD0O=3.3V/1.8 V,PVcc SD1=3.3V/1.8V,
PLLVce=1.20 V, USBAPVccO = USBAPVccel =3.3 V, LVDSAPVec =33V,
LVDSPLLVce =1.20 V, PVec HO = MIPIAVccl8=1.8 V,
Vss =AVss=USBVss=0V
Ta =—-40to +85°C, Tj = —40 to +125°C
Ip =528.0 MHz, G = 264.00 MHz, Be = 132.00 MHz, P1¢ = 66.00 MHz, PO¢ = 33.00 MHz

Table 3.2 DC Characteristics (1) [Common ltems]

ltem Symbol Min. Typ. Max. Unit  Test Conditions

Power supply voltage PVcc 3.0 3.3 3.6 Vv
PVcc_SPI 1.7 1.8 1.9 \% 1.8-V power supply selection
PVcc_SDO -
PVce SD1 3.0 3.3 3.6 V 3.3-V power supply selection
PVcc_HO 1.7 1.8 1.9 \
Vce 1.14 120 1.26 \

PLL power supply voltage PLLVcc 1.14 1.20 1.26 \%

Analog power supply voltage AVcc 3.0 3.3 3.6 V

USB power supply voltage USBAPVcc1 3.0 3.3 3.6 Vv
USBAPVccO
USBDPVcc1
USBDPVccO

LVDS analog power supply voltage LVDSAPVcec 3.0 3.3 3.6 \Y

LVDS PLL power supply voltage LVDSPLLVce 1.14 1.20 1.26 \%

MIPI analog power supply voltage MIPIAVcc18 1.7 1.8 1.9 \%

Inputleakage  All input pins (except MIPI CSI-2 [ lin ] — — 1.0 WA Vin =0.5to PVcc - 0.5V

current interface Related Pins™!)

MIPI CSI-2 interface Related Pins*! 10 MA  V;, =0.5to MIPIAVcc18 — 0.5V

Three-state All input/output pins, all output pins | IgT | — — 1.0 uA Vi, =0.5to PVec - 0.5V

leakage (except PD_0 to PD_7) (off state)

current PD_0to PD_7 — — 10 A

Input USB 2.0 Host/Function Module- Cin — — 20 pF

capacitance  Related Pins*2

All input/output pins and all input — — 10 pF

pins other than above

Note 1. CSI_DATAOP, CSI_DATAON, CSI_DATA1P, CSI_DATA1N, CSI_CLKP, CSI_CLKN pins
Note 2. DP1, DPO, DM1, DMO pins
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Table 3.2 DC Characteristics (2) [Current Consumption]

Iltem Power Supply Symbol Typ. Max. Unit Test Conditions
Current consumption in Vce Icc — 994 mA  When the DRP is not in use.
normal operation — 400 mA  When the DRP is in use, these values are
added to that of the above columns,
respectively.
PLLVce PLLlIcc — 21.8 mA
LVDSPLLVcc LVDSPLLIcc — 21 mA
MIPIAVcc18 MIPIAlcc18 — 10 mA  During MIPI transfer
PVce_ HO Plcc_HO 15M — mA PVcc HO=1.8V
HM_CK, HM_CK# / OM_SCLK = 132 MHz
PVcc_SPI Plcc_SPI 15" — mA  PVcc_SPI=33V
QSPI0_SPCLK, QSPI1_SPCLK = 66 MHz
15" — mA  PVcc_SPI=18V
QSPI0_SPCLK, QSPI1_SPCLK =132
MHz
PVcc_SDO Plcc_SDO 151 — mA  PVcc_SD0=3.3V
SDO_CLK =33 MHz
111 — mA  PVcc_SD0=1.8V
SDO_CLK = 132 MHz
PVcc_SD1 Plcc_SD1 15" — mA  PVcc_SD1=3.3V
SD1_CLK =33 MHz
111 — mA  PVcc_SD1=1.8V
SD1_CLK =132 MHz
PVce Plcc 100™ — mA
USBDPVccO +  UDPlcc 52"1 — mA  In USB high-speed operation (1ch)
USBDPVcet 93" — mA  In USB high-speed operation (2ch)
19" — mA  In USB full-speed operation (1ch)
29 — mA  In USB full-speed operation (2ch)
USBAPVccO + UAPIcc — 11 mA  When 1-chis in use
USBAPVcct — 18 mA  When 2chis in use
LVDSAPVcc LVDSAPIcc — 30 mA  During LVDS transfer
AVcc Alcc — 1 mA  During A/D conversion
Current consumption in Vce Isieep —_ 850 mA
sleep mode . - -
For the other power supply, the current consumption is the same as in normal operation.
Current consumption in Vce + Isstby 30 500 mA
software standby mode PLLVcc +
LVDSPLLVcc
MIPIAVcc18 + Plsstby18_33 0.4 3.4 HA
PVcc_SPI +
PVcc HO +
PVcc_SDO +
PVcc_SD1
PVce + Plsstoy 3 20 WA When the USB host/function is not in use
AVce + .
USBAPVcel + 4.5 5 mA  When the USB host/function is in use
USBAPVccO +
USBDPVcc1 +
USBDPVccO +
LVDSAPVcc
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ltem Power Supply Symbol Typ. Max. Unit Test Conditions
Current consumption in Vcee + ldstoy 16 155 MA  RAM 0 Kbytes retained
deep standby mode PLLVcc + -
LVDSPLLVce 22 170 uA RAM 16 Kbytes retained
28 185 pA RAM 32 Kbytes retained
40 215 HA RAM 64 Kbytes retained
64 275 MA RAM 128 Kbytes retained
MIPIAVcc18 + PIdstby']S 33 0.4 2.1 HA
PVcc_SPI + -
PVcc HO +
PVcc_SDO +
PVcc_SD1
PVce + Plystby 2.4 7 pA  RTC is not operating
AVce +
USBAPVccl + 7.7 125 pA RTC_X1 selected
USBAPVccO + 1.3 — mA  EXTAL 12 MHz selected, small gain
USBDPVcet + 1.5 —  mA  EXTAL 24 MHz selected, small gain

USBDPVccO +
LVDSAPVcc

Note 1. Reference value. The actual operating current greatly depends on the system (such as slow rising/falling edges caused by 10

load and toggle frequency). Be sure to determine the value using the actual system.

Table 3.2 DC Characteristics (3) [Except 1.8-/3.3-V Switchable 1/O Interface, 12C Bus Interface, and USB 2.0 Host/

Function Module-Related Pins]

ltem Symbol Min. Typ. Max. Unit Test Conditions
Input high voltage*1 ViH 2.2 — PVcc+0.3 V
Input low voltage*? Vi -0.3 — 0.8 \Y
Schmitt trigger input characteristics VT* PVcc x 0.665 — PVcc+0.3 V
VT- -0.3 — 0.8 \Y
VT+-VT- 0.2 — — Vv
Output high voltage Vou PVcc - 0.5 — — \Y lon = —=8.0 MA*2, —2.0 mA*3
Output low voltage VoL — — 0.4 \Y loL = 8.0 mA*2, 2.0 mA*3
RAM Software standby mode  Vgams 0.85 — — \% Measured with Vcc as parameter
standby (large-capacity on-chip
voltage RAM)
Deep standby mode VRAMD 1.14 — — \%

(only the on-chip RAM
for data retention)

Note 1. Except for Schmitt trigger function

Note 2. This is the value when high driving ability is set with a pin for which high driving ability is selectable.
Note 3. This is the value when normal driving ability is set with a pin for which high driving ability is selectable or the value of the pin to

which normal driving ability is fixed.
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Table 3.2 DC Characteristics (4) [1.8-/3.3-V Switchable 1/O Interface*]

Item Symbol Min. Typ. Max. Unit  Test Conditions
Input high voltage Viy 1.27 — PVce_"+0.3 \% PVcc_SPI with 1.8-V power supply selection
2 PVcc_SDO0 and PVcc_SD1 with 1.8-V power

supply selection

PVce " x 0.625 — PVce " +0.3 Y, 3.3-V power supply selection
Input low voltage Vi -0.3 — 0.58 \% 1.8-V power supply selection
-0.3 — PVcc_"x 0.25 \% 3.3-V power supply selection
Output high voltage ~ Vgy 1.4 — — \% 1.8-V power supply selection, Igy =-2.0 mA
PVcc_*x 0.75 — — \% 3.3-V power supply selection, lgy = —2.0 mA
Output low voltage VoL — — 0.45 \% 1.8-V power supply selection, Io. = 2.0 mA
— — PVce_ " x 0.125 \% 3.3-V power supply selection, Ig. = 2.0 mA
Note: PVcc_SPI, PVec_SDO, PVcc_SD1
Table 3.2 DC Characteristics (5) [1.8-V I/O Interface*]
Item Symbol Min. Typ. Max. Unit  Test Conditions
Input high voltage ViH 1.27 —_ PVce " +0.3 \Y
Input low voltage \ -0.3 —_ 0.58 \Y
Output high voltage VoH 1.4 — — \% lop =—-2.0mA
Output low voltage VoL — — 0.45 \ loL =2.0mA
Note: PVcc_HO
Table 3.2 DC Characteristics (6) [I2C Bus Interface-Related Pins*]
ltem Symbol Min. Typ. Max. Unit  Test Conditions
Input high voltage ViH PVcc x 0.7 — PVcc + 0.3 \%
Input low voltage VL -0.3 — PVce x 0.3 \Y
Schmitt trigger input ViH— VL PVce x 0.05 — — \Y
characteristics
Output low voltage VoL — — 0.4 \ loL = 3.0 mA (RICnFER.FMPE = 0)
— — 04 \ loL =20.0 mA (RIICnFER.FMPE = 1)
Note: The PD_0 to PD_7 pins are open-drain pins.
Table 3.2 DC Characteristics (7) [USB 2.0 Host/Function Module-Related Pins”]
ltem Symbol Min. Typ. Max. Unit  Test Conditions

Reference resistance RRer 22kQ+1%

Note: RREFO0, RREF1 pins.

Table 3.2 DC Characteristics (8) [USB 2.0 Host/Function Module-Related Pins* (Low-Speed, Full-Speed, and High-
Speed Common Items)]

Iltem Symbol Min. Typ. Max. Unit Test Conditions
DP pull-up resistance (when function is selected) Rpu 0.900 — 1.575 kQ In idle mode

1.425 — 3.090 kQ In transmit/receive mode
DP and DM pull-down resistance (when host is selected) Rpq 14.25 — 24.80 kQ

Note: DP1, DPO, DM1, and DMO pins
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Table 3.2 DC Characteristics (9) [USB 2.0 Host/Function Module-Related Pins* (Low-Speed and Full-Speed)]

ltem Symbol Min. Typ. Max. Unit  Test Conditions

Input high voltage ViH 2.0 — — \Y

Input low voltage ViL — — 0.8 \

Differential input sensitivity Vp 0.2 — — \% | (DP) — (DM) |
Differential common mode range Vem 0.8 — 2.5 \%

Output high voltage Von 2.8 — 3.6 \Y lon =—200 pA

Output low voltage VoL 0.0 — 0.3 \ loL =2 mA

Output signal crossover voltage VcRrs 1.3 — 2.0 \% C_ =50 pF (full-speed)

CL =200 to 600 pF (low-speed)

Note: DP1, DPO, DM1, and DMO pins

Table 3.2 DC Characteristics (10) [USB 2.0 Host/Function Module-Related Pins* (High-Speed)]

ltem Symbol Min. Typ. Max. Unit Test Conditions
Squelch detection threshold voltage  Vissq 100 — 150 mV

(differential voltage)

Common mode voltage range Vhscm =50 —_ 500 mV

Idle state Vusol -10.0 — 10.0 mV

Output high voltage VHsoH 360 — 440 mV

Output low voltage VusoL -10.0 — 10.0 mV

Chirp J output voltage (difference) VCHIRPY 700 — 1100 mV

Chirp K output voltage (difference)  Vchirpk -900 — -500 mV

Note: DP1, DPO, DM1, and DMO pins

Table 3.2 DC Characteristics (11) [LVDS-Related Pins*]

Iltem Symbol Min. Typ. Max. Unit  Test Conditions
Differential Output Voltage VOD 250 350 450 mV R, =100Q
Difference VOD between ‘H’and 'L’  AVOD — — 50 mV R =100Q
Offset (Common Mode) Voltage VOS 1.125 1.25 1.375 Vv R, =100Q
Difference VOS between ‘H’ and ‘L’ AVOS — — 50 mV R, =100Q

Note: TXCLKOUTP, TXCLKOUTM, TXOUT2P to TXOUTOP, and TXOUT2M to TXOUTOM pins

TXOUT (-) | | RXIN (+)
L? 100Q J—5pF Oi>
TXOUT (+) | T | RXIN (-)
TXOUT (+) 4
LD . 1,
VOD

Figure 3.1 LVDS output waveform
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Table 3.2 DC Characteristics (12) [MIPI CSI-2 interface-Related Pins*]

Item Symbol Min. Typ. Max. Unit Test Conditions
Input signal voltage range VeIn -50 — 1350 mV

Ground shift VGNDSH -50 — 50 mV

transient pin voltage level VpIN(absmax) -0.15 — 1.45 \Y

Differential input high threshold VipTH — — 70 mV HS Receiver
Differential input low threshold VipTL -70 — — mV HS Receiver
Single-ended input high voltage ViHHs — — 460 mV HS Receiver
Single-ended input low voltage ViLHs —40 — — mV HS Receiver
Input common mode voltage Vemrx(oe) 70 — 330 mV HS Receiver
Differential input impedance Zp 80 — 125 Q HS Receiver
Input high voltage ViH 880 — — mV LP Receiver
Input low voltage VL — — 550 mV LP Receiver
Input hysteresis ViysT —_ 50 — mV LP Receiver, Reference value

Note: CSI_DATAOP, CSI_DATAON, CSI_DATA1P, CSI_DATA1N, CSI_CLKP, CSI_CLKN pins

Table 3.3 Permissible Output Currents

ltem Symbol Min. Typ. Max. Unit

Permissible output low PD_OtoPD_7 High-speed I0L — — 20 mA
current (per pin) mode

Normal mode 6 mA

The CKIO, High drive 12 mA

SDO_CLK, and “Normal drive 8 A

SD1_CLK output
pins, and output
pins driven by the

PVcc_SPI, or

PVcc_HO power

supply pin

SD0_CMD, 6 mA

SDO_DAT7 to SDO_DATO,

SD1_CMD,

SD1_DAT3 to SD1_DATO

Output pins other  High drive™ 8 mA

than above Normal drive*2 2 mA
Permissible output high The CKIO, High drive —I0OH — — 12 mA
current (per pin) SDO_CLK, and W 8 mA

SD1_CLK output

pins, and output

pins driven by the

PVcc_SPI, or

PVcc_HO power

supply pin

SD0_CMD, 6 mA
SDO_DAT7 to SDO_DATO,

SD1_CMD,

SD1_DAT3 to SD1_DATO

Output pins other  High drive™ 8 mA
than above

Normal drive™? 2 mA

Permissible output current (total) > 10 — — 150 mA

Caution: To protect the LSI's reliability, the output current values should not exceed the values in Table 3.3.

Note 1. This is the value when high driving ability is set with a pin for which high driving ability is selectable.
Note 2. This is the value when normal driving ability is set with a pin for which high driving ability is selectable or the value of the pin to
which normal driving ability is fixed.
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34 AC Characteristics

Signals input to this LSI are basically handled as signals in synchronization with a clock. The setup and hold times for

input pins must be followed.

Conditions for AC characteristics: Vcc = 1.14to 1.26 V, PVcc = USBDPVecO = USBDPVcecl = AVeec=3.0t03.6 V,
PVcee SPI=3.0t03.6 V/1.7t0 1.9 V,PVcc_ SD0=3.0t03.6 V/1.7t0 1.9 V, PVcc SD1=3.0t03.6 V/1.7t0 1.9V,

PLLVcc=1.14t0 1.26 V, USBAPVccO = USBAPVcel =3.0t0 3.6 V, LVDSAPVcc=3.0t03.6 V,

LVDSPLLVce=1.14t0 1.26 V, PVcc HO = MIPIAVccl8=1.7t0 1.9V,
Vss = AVss =USBVss =0V,
Ta=-40to +85°C, Tj =—40 to +125°C

Table 3.4 Operating Frequency

ltem Symbol Min. Max. Unit Remarks
Operating frequency CPU clock (lg) f 55 528 MHz
Image processing clock (Go) 55 264 MHz
Internal bus clock (Bo) 275 132 MHz
Peripheral clock 1 (P1¢) 27.5 66 MHz
Peripheral clock 0 (POg) 27.5 33 MHz
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3.4.1 Clock Timing
Table 3.5 Clock Timing

Iltem Symbol Min. Max. Unit Figure

EXTAL clock input frequency (when the clock is fEx 12MHz £ 100ppm Figure 3.2

supplied to USB 2.0 host/function module) 24MHz + 100ppm

EXTAL clock input frequency (when the clock isn't 10 12 MHz

supplied to USB 2.0 host/function module) 20 24

EXTAL clock input cycle time (when the clock isn't  texcy,.  83.34 100 ns

supplied to USB 2.0 host/function module) 41.67 50

AUDIO_X1 clock input frequency (crystal fex 10.00 50.00 MHz

resonator connected)

AUDIO_X1 clock input cycle time (crystal texcye  20.00 100.00 ns

resonator connected)

AUDIO_X1, AUDIO_CLK clock input frequency fex 1.00 50.00 MHz

(external clock input)

AUDIO_X1, AUDIO_CLK clock input cycle time texcye  20.00 1000.00 ns

(external clock input)

USB_X1 clock input frequency (when the 48-MHz ~ fex 48MHz + 100ppm

clock is supplied to USB 2.0 host/function module)

EXTAL, AUDIO_X1, AUDIO_CLK, USB_X1 clock  tgx, 0.4 0.6 texcye

input low pulse width

EXTAL, AUDIO_X1, AUDIO_CLK, USB_X1 clock  texy 0.4 0.6 texcyc

input high pulse width

EXTAL, AUDIO_X1, AUDIO_CLK, USB_ X1 clock tgx, — 4 ns

input rise time

EXTAL, AUDIO_X1, AUDIO_CLK, USB_ X1 clock tgxs — 4 ns

input fall time

CKIO clock output frequency fop 27.5%1 132*1 MHz

CKIO clock output cycle time teye 7.58*1 36.36*1 ns Figure 3.3 (1),
Figure 3.3 (2)

CKIO clock output low pulse width 1 tekort  teye/ 2 —tekort — ns Figure 3.3 (1)

CKIO clock output high pulse width 1 tockoH1  toye / 2 — tekor — ns

CKIO clock output rise time 1 tckort  — 3 ns

CKIO clock output fall time 1 tckopt  — 3 ns

CKIO clock output low pulse width 2 tckore  toye /2 —tekore — ns Figure 3.3 (2)

CKIO clock output high pulse width 2 tekorz  teye/ 2 —tekore — ns

CKIO clock output rise time 2 tckore — 2 ns

CKIO clock output fall time 2 tckoe — 2 ns

CKIO clock output low pulse width 3 tckoLs  teye / 2 - tekors — ns Figure 3.3 (3)

CKIO clock output high pulse width 3 tckoHs  teye/ 2 —tekors — ns

CKIO clock output rise time 3 tckors — 1+2 ns

CKIO clock output fall time 3 tckos — 1*2 ns

On-chip PLL circuit oscillation settling time tposc 1 — ms Figure 3.4,
Figure 3.5

On-chip oscillation circuit oscillation settling time trosc — 3*3 S Figure 3.7

(RTC_X1)

On-chip oscillation circuit oscillation settling time — 4*3 ms Figure 3.4,

(other than above) Figure 3.5,
Figure 3.7

Mode hold time tMDH 200 — ns Figure 3.4,
Figure 3.5

Note 1. The range of CKIO clock output frequency and cycle time is determined by register settings. See Table 6.4 and Table 6.5 in
Section 6, Clock Pulse Generator, of the RZ/A2M Group User’s Manual.
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Note 2. Output load: 15 pF
Note 3. Settings for values smaller than the above specifications may be possible, as long as the values are confirmed through
evaluation by the manufacturer of the oscillator.

| tE)(t:yc

EXTAL,
AUDIO_X1,
AUDIO_CLK,
USB_X1
(input)

Note: * When the clock is input on the EXTAL, AUDIO_X1, AUDIO_CLK, or USB_X1

Figure 3.2 EXTAL, AUDIO_X1, AUDIO_CLK, and USB_X1 Clock Input Timing
< tCYC -
tCKOL1
1/2 PVce x Von Vou 1/2 PVce
Vo VoL
>l tCKOf1 — tCKOM
Figure 3.3 (1) CKIO Clock Output Timing 1
< tCYC »
tCKOLZ
12 PV xz.ov 2O 2 by
cc cc
K08V 0.8V,
>l tCKOf2 — tCKOrZ
Figure 3.3 (2) CKIO Clock Output Timing 2
< tCYC -
< tCKOL3
xz.ov 2.0V
1/2 PVce 08V  osy | 1/2PVee
>l tCKOfIS — tCKOr3
Figure 3.3 (3) CKIO Clock Output Timing 3
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| Oscillation settling time

CKIO,
memalcock /7 \\4 VAV

(( ((

Power supply* Power supply min. ”/ ”
trosc * trosc
[ i/ ——
RES# « (3_7 - tvMDH |
TRST# ’
MD_BOOT2, MD_BOOT1, MD_BOOTO % ’\’)
MD_CLK, MD_CLKS ) y

Note * PVcc, Vec, USBDPVcec0, USBDPVcece1, PLLVce, MIPIAVcc18, AVcec,
USBAPVcc0, USBAPVce1, LVDSAPVcc, LVDSPLLVce, PVec_SPI,
PVcc_HO, PVcc_SDO, PVcc_SD1

Figure 3.4 Power-On Oscillation Settling Time

Standby period | Oscillation settling time

— >
CKIO,
Internal clock
trosc * trosc |
RES# S_

MD_BOOT2, MD_BOOT1, MD_BOOTO &S &S K:
MD_CLK, MD_CLKS 1} 1}

Note: Oscillation settling time when the internal oscillator is used.

I(d (4
U 27

tMDH

Figure 3.5 Oscillation Settling Time on Return from Standby (Return by Reset)
Standby period Oscillation settling time
—> ! ;

CKIO,
Internal clock
tviwe tiraw
/
NMI, IRQ
\N

trosc * trosc

A

»
>

Figure 3.6 Oscillation Settling Time on Return from Standby (Return by NMI or IRQ)
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(1) RTC_X1

(2) Other than above

— Oscillation settling time

/A aWAWAY
((

)
RCR3.RTCEN __/ trosc .

|~ >

—— Oscillation settling time

Clock (internal) /;N”N;N ;\( {; \ /—\_/—\_/—\_
)
((

)l
. PVce
Pvee ™1 i m trosc _
I

Note: * When power is initially supplied, the oscillation settling time for the on-chip oscillation

circuit is counted from the point where PVcc reaches the minimum voltage for guaranteed
operation. Once power is supplied, the point where counting starts will only be relevant
due to changes in the state of oscillation. In such cases, counting starts when setting of the
registers is completed.

Figure 3.7 On-chip Oscillation Circuit Oscillation Settling Time
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3.4.2 Control Signal Timing

Table 3.6 Control Signal Timing

Iltem Symbol Min. Max. Unit Figure

RES# pulse width  Exit from standby mode tRESW 10 — ms Figure 3.8 (1)
Other than above 20 — tcyc*2

TRST# pulse width ttRsw 20 — teyc*2

NMI pulse width tviw 20 — tcyc*2 Figure 3.3 (2),

IRQ pulse width tiraw 20 — teyc*2 Figure 3.6

TINT pulse width trNTW 20 — tcyc*2

TINT input wait timing in the same group*! triNTow 20 — teyc*2 Figure 3.8 (2)

RES# input rise time trsr — 500 us Figure 3.8 (3)

Note 1. This restriction applies only to the same group of pin interrupts. For details, see section 51.4.4.2, Restriction on the Input from
Pins in the Same Group, in the RZ/A2M Group User’'s Manual.
Note 2. tcyc indicates the cycle when the setting of the CKIOSEL bits in the CKIO select register is 2'b01 (initial value).

_ tresw/ trrsw N
RES#
TRST# 9
Figure 3.8 (1) Reset Input Timing 1
’ tNMIW N
’)’)
NMI
55
’ tIRC.‘!W !
’)’)
IRQ
5
) trinw !
5
TINT
45 -
—
TINT
(Another pin in the same group) iy /
R tTINTGW
Figure 3.8 (2) Interrupt Signal Input Timing
RES#
TRST#
- tRSr -
Figure 3.8 (3) Reset Input Timing 2
R01DS0481EJ0100 Rev.1.00 -zENESAS Page 69 of 152

Dec. 25, 2024



RZ/A2M Group

3. Electrical Characteristics

3.4.3 SPI Multi I/0 Bus Controller, Octa Memory/HyperBus™ Controller
Reset Output Timing
Table 3.7 SPI Multi I/0 Bus Controller,Octa Memory/HyperBus™ Controller Reset Output Timing
Iltem Symbol Min. Max. Unit Figure
Memory reset pulse width trRp 2500 — toocyc Figure 3.9 to
Memory reset (negate) to memory access time tRH 500 — thocyc Figure 3.12
Note: tyocyc indicates the peripheral clock 0 (POg) cycle.
RES#
& tRP »
RPC_RESET#
’ tRH
QSPIO_SSL
Figure 3.9 SPI Multi /0 Bus Controller Reset Output Timing after a power-on reset (Boot Modes 3, 4, and 5)
Standby cancel request
RPC_RESET#
tRH
QSPIO_SSL
Figure 3.10 SPI Multi I/0 Bus Controller Reset Output Timing after recovery from deep standby (Boot Modes 3, 4,
and 5)
RES#
HM_RESET#/
OM_RESET#
’ tRH
HM_CSO0#/OM_CS0#
Figure 3.11

Octa Memory/HyperBus™ Controller Reset Output Timing after a power-on reset (Boot Modes 6 and 7)
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Standby cancel request

HM_RESET#/
OM_RESET#

HM_CSO0#/OM_CSO0#

trRP

A

Y

A

Y

Figure 3.12

Octa Memory/HyperBus™ Controller Reset Output Timing after recovery from deep standby (Boot

Modes 6 and 7)
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344 Bus Timing

Table 3.8 Bus Timing
CKIO =132 MHZ™

Iltem Symbol Min. Max. Unit Figure

Address delay time 1 taAD1 2.0 4.8 ns Figure 3.13 to Figure 3.37

Address delay time 2 tap2 1/ 2ty 1/ 2t +8 *3 ns Figure 3.20

Address setup time tas 0 — ns Figure 3.13 to Figure 3.16,
Figure 3.20

Chip enable setup time tes 0 — ns Figure 3.13 to Figure 3.16,
Figure 3.20

Address hold time tan 0 — ns Figure 3.13 to Figure 3.16

BS delay time tssp — 4.8 ns Figure 3.13 to Figure 3.34

CS delay time 1 tcspi 2.0 4.8 ns Figure 3.13 to Figure 3.37

Read write delay time 1 tRwD1 2.0 4.8 ns Figure 3.13 to Figure 3.37

Read strobe delay time trsD 1121y 172150+ 12*3 ns Figure 3.13 to Figure 3.20

Read data setup time 1 trRDS1 1/21c+5 *3 — ns Figure 3.13 to Figure 3.19

Read data setup time 2 trRDs2 2.0 — ns Figure 3.21 to Figure 3.24,
Figure 3.29 to Figure 3.31

Read data setup time 3 trRDs3 112t +53 — ns Figure 3.20

Read data hold time 1 tRDH1 0 — ns Figure 3.13 to Figure 3.19

Read data hold time 2 tRDH2 2.5 — ns Figure 3.21 to Figure 3.24,
Figure 3.29 to Figure 3.31

Read data hold time 3 tRDH3 0 — ns Figure 3.20

Write enable delay time 1 tweD1 1/ 2ty 1/ 2ty +12*3 ns Figure 3.13 to Figure 3.18

Write enable delay time 2 tweDp2 — 4.8 ns Figure 3.19

Write data delay time 1 twoD1 — 4.8 ns Figure 3.13 to Figure 3.19

Write data delay time 2 twop2 —_ 4.8 ns Figure 3.25 to Figure 3.28,
Figure 3.32 to Figure 3.34

Write data hold time 1 twoH1 2.0 — ns Figure 3.13 to Figure 3.19

Write data hold time 2 twbH2 2.0 — ns Figure 3.25 to Figure 3.28,
Figure 3.32 to Figure 3.34

Write data hold time 4 twoH4 0 — ns Figure 3.13 to Figure 3.17

WAIT setup time twrs 11210 +5.0*3 — ns Figure 3.14 to Figure 3.20

WAIT hold time twTH 1/ 21ty +3.5 *3 — ns Figure 3.14 to Figure 3.20

RAS delay time 1 tRASD1 2.0 4.8 ns Figure 3.21 to Figure 3.37

CAS delay time 1 tcasD1 2.0 4.8 ns Figure 3.21 to Figure 3.37

DQM delay time 1 tbamb1 2.0 4.8 ns Figure 3.21 to Figure 3.34

CKE delay time 1 tekeD1 2.0 4.8 ns Figure 3.36

AH delay time taHD 1/ 2ty 1/ 2ty +12*3 ns Figure 3.17

Multiplexed address delay time  tyap — 12*3 ns Figure 3.17

Multiplexed address hold time  tyan 1.0*3 — ns Figure 3.17

Address setup time for AH tavvH 1/ 2ty -2 — ns Figure 3.17

DACK, TEND delay time tpacD Refer to the direct memory access controller ns Figure 3.13 to Figure 3.34

timing

Note 1. The maximum value (f,5x) of CKIO (external bus clock) depends on the number of wait cycles and the system configuration of
your board.

Note 2. 1/2 t;, indicated in minimum and maximum values for the item of delay, setup, and hold times represents a half cycle from the
rising edge with a clock. That is, 1/2 tcyc describes a reference of the falling edge with a clock.

Note 3. These values specified are for 66 MHz max operation. For CKIO = 110 to 132 MHz operation, some wait cycle insertion and
input timing design are required depending on the system configuration.
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CKIO

A25 to AO
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RD/WR#

RD#
Read

D15to DO

WEn#

Write

D15to DO

BS#

DACKn
TENDN*

™ T2
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tosps 1011
tes
trwor trwo
trsp trsp tan
L_] trots
tros1
tweps tweos tan
N
twora
t twopt
|

BS|

DACD

DACD

Note: * The waveform for DACKn and TENDn is when active low is specified.

Figure 3.13

Basic Bus Timing for Normal Space (No Wait)
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awo £ N\_ S/ A/ S

A25 to A )(

st cspi
csn# ] j__
t
tRWD1 tRWD‘\
RD/WR# _%L *‘

trsp teso tan
RD# R ]{tRDm
Read tros1
D15 to DO B
tWED1 tWED‘\ tAH
WEn# \ 4
\ 7 tWDHA |
Write tuo tWDlm
D15 to DO —jk ‘_%—
tesp tas
BS# = —
DACD lDACD
DACKn _\ ]t
TENDn* t
twrs
WAIT# 7( \
Note: * The waveform for DACKn and TENDn is when active low is specified.
Figure 3.14 Basic Bus Timing for Normal Space (One Software Wait Cycle)
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RD#
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D15 to DO
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Note: * The waveform for DACKn and TENDn is when active low is specified.
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Figure 3.15

Basic Bus Timing for Normal Space (One Software Wait Cycle, One External Wait Cycle)
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T Tw T2 Taw T Tw T2 Taw
CKIO [ 4
tAD1 tAD1 'AD1 tAD1
A25 to AO X X
b tag
‘CSD1 ‘CSDW l l tCSD1 tCSD1 l
CSn# *
tes, tcs
tF{WD1 tRWD‘l I ERWD1 tRWD1 1
RD/WR# ; *
tRSD tRSD | tAH tRSD tRSD L tAH
RD# \ \'S
troH1 trom
5 <5 iy
[0 tRDS1 j tRDS1 -J
m [r— Jr—
D15 to DO
v N
tWED1 tWED| | 'AH tWED1 tWED1 1 tAH
WEn# S; 3(
'W H4 tW H4
@ Badiind -
= t, t, t
; WDD1 WDH1 L\IVDD1 WDH1
D15 to DO
tasp | I tasp tasp I I tasp
BS#
tDACD tDACD 1 1 tDACD tDACD
DACKn _EI I( 'SL I
TENDnN*
tWTH tWTH
tWTS tWTS
WAIT# £ X £ X
Note: * The waveform for DACKn and TENDn is when active low is specified.

Figure 3.16 Basic Bus Timing for Normal Space (One Software Wait Cycle, External Wait Cycle Valid (WM Bit = 0),
No Idle Cycle)
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Ta1 Ta2 Ta3 T T2
CKIO _ 7 !_\_)l_\_il_\_)l_\_) {_\_i{_\_il_
‘AD1 ‘AD1
A25 to A0 * %
tospt tesp1
CS5# ‘_Jﬂ ;‘L
t tRWD1
RWD1
RD/WR# ;k i
tarp | tarD
AH# ] _\
tRSD tRSD
RD# L ; troH1
el
g tMAD tMAH tRDS‘\ ]
o le—>
D15 to DO IAddress /| Data -/l
‘AWIJ
t'\NED1 (WED|
WE1#, WEO# 1
tavv twpp1 tpHa
2 |l—f—1
§ M Y tvor
D15 to DO IAddress q__
tBSD tBSD
BS#
WAIT#
‘DACD tDACD
DACKn*
tDACD tDACD
TENDN* qﬁ
Note: * The waveform for DACKn and TENDn is when active low is specified.

Figure 3.17 MPX-1/O Interface Bus Cycle (Three Address Cycles, One Software Wait Cycle, One External Wait

Cycle)
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Th ™ Twx T2 Tf
oo N N NN N\ S
tAD1 tAD1
A25 to AO
tCSD1 tCSD1
CSn# L J
T T
tWED1 t'WED1
————>|
WEn# / \ \_
tRWD1 tRWD|
( RD/WR#

trsp trsp

Read < RD# / N\ ]{ trom1

RDS1

L
AT

| D15to DO
trwp1 tawpi
RD/WR# L
| |
tyop+ twor
Write
D15 to DO
tasp tasp
B :jm__zll \__
toaco toaco
DACKn : /
TENDN* ) |
b by
WAIT# X f] £ X
turs twrs

Note: * The waveform for DACKn and TENDn is when active low is specified.

Figure 3.18 Bus Cycle of SRAM with Byte Selection (SW = 1 Cycle, HW = 1 Cycle, One Asynchronous External Wait
Cycle, BAS = 0 (Write Cycle UB#/LB# Control))
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Th T Twx T2 Tf
CKIO / \ ;{ \ 4 \ 7[ \ ;{ \ ' \ / \
tAD‘\ tAD1
A25 to A0
tCSD'] tCSD1
CSn# qr\ JI
twepz twepz

S — =

N
( RD/WR# J *_
\

RSD

Read < RD# 4 ]{ tror1

| D15t0 DO
trwp1 tmel trwo1
RDMWR# ~ / * * \
Write twop tovoms
D15 to DO )
taso | tesp |
s | 7 N
tDACD tDACD
DACKn [ \ '
TENDn* \ '
tWTH tWTH
WAIT# \ ;‘ 7 X

tWTS tWTS

Note: * The waveform for DACKn and TENDn is when active low is specified.

Figure 3.19 Bus Cycle of SRAM with Byte Selection (SW = 1 Cycle, HW = 1 Cycle, One Asynchronous External Wait
Cycle, BAS = 1 (Write Cycle WE# Control))
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]
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D15 to DO
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WEn# /

BS#

DACKn
TENDn*
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tDACD

BSD

tDACD

WAIT#

Note: * The waveform for DACKn and TENDn is when active low is specified.

Figure 3.20
Burst)

Burst ROM Read Cycle (One Software Wait Cycle, One Asynchronous External Burst Wait Cycle, Two
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Tr Tet Tew Td1 Tde
CcKIO _7[_\_7{_\_7{_\_7{_\_7{_\_7{_\_7{_
tap1 tan1 tap1
A25 to AO .i Row address Column|address i
tan1 tan1 tap1
n—.l [—>
*1
A12/A11 ‘_* 7|4<EADA b
tespi ‘tﬁfm
CSn# L * \ .
T
ﬁxfm tRwo1
RD/WR# j
tRasD1 tRasD1
RAS# }r

cASD CASD1
CASH# 1 }lx
VD1 tjmm

t

DQMx

s

|

RDS2 tRoH2

D15 to DO

BS#

:

High
CKE (High)

¢ 1

DACD ACD
DACKn —Tl:
TENDn*2

(

Notes: 1. An address pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.21 Synchronous DRAM Single Read Bus Cycle (Auto Precharge, CAS Latency 2, WTRCD = 0 Cycle,
WTRP = 0 Cycle)
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A25 to A0
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D15 to DO
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teasot fcaspt
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) [
tros2 troH2
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(High)

tDACD

TENDn*2

tDACD

Notes: 1. Anaddress pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

(

Figure 3.22

WTRP = 1 Cycle)

Synchronous DRAM Single Read Bus Cycle (Auto Precharge, CAS Latency 2, WTRCD = 1 Cycle,
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(High)

i
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1. An address pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.23

WTRCD = 0 Cycle, WTRP = 1 Cycle)

Synchronous DRAM Burst Read Bus Cycle (Four Read Cycles) (Auto Precharge, CAS Latency 2,
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Td1 Td2 Td3 Td4
Tr Trw Tcl Tc2 Tc3 Tc4 Tde
[ —
cwo L\ £\ 4 A A I AW S
tap1 tap1 taps
] sk Row Column
A251t0 A — ddress address Ttod)
taps tap1 tap1 tap1
o -
A12/A11 READ command READ. *
* command
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CSn# qﬂ —
T
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1 ]
RD/WR# Ji! 3|
tRAsD1 tRasD1
RAS# q( } \
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thamps thavo
DQMx 1 ;‘L §
T —
tros2 tRor2 (RQSZ tRor2
D15 to DO >—< >—k
tasp tasp
BS# \
(High)
CKE
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DACKn ﬂ —
TENDn*2 ] -

Notes: 1. Anaddress pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.24 Synchronous DRAM Burst Read Bus Cycle (Four Read Cycles) (Auto Precharge, CAS Latency 2,
WTRCD = 1 Cycle, WTRP = 0 Cycle)
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Notes: 1. An address pin to be connected to pin A10 of SDRAM.

2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.25

Synchronous DRAM Single Write Bus Cycle (Auto Precharge, TRWL =1 Cycle)
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1. An address pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.26

Synchronous DRAM Single Write Bus Cycle (Auto Precharge, WTRCD = 2 Cycles, TRWL =1 Cycle)
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Notes: 1. Anaddress pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.27

TRWL = 1 Cycle)

Synchronous DRAM Burst Write Bus Cycle (Four Write Cycles) (Auto Precharge, WTRCD = 0 Cycle,
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1. An address pin to be connected to pin A10 of SDRAM.

2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.28

TRWL =1 Cycle)

Synchronous DRAM Burst Write Bus Cycle (Four Write Cycles) (Auto Precharge, WTRCD = 1 Cycle,
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Notes: 1. Anaddress pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

DACD

Figure 3.29 Synchronous DRAM Burst Read Bus Cycle (Four Read Cycles) (Bank Active Mode: ACT + READ
Commands, CAS Latency 2, WTRCD = 0 Cycle)
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Notes: 1. An address pin to be connected to pin A10 of SDRAM.

2. The waveform for DACKn and TENDn is when active low is specified.

lane

Figure 3.30

Same Row Address, CAS Latency 2, WTRCD = 0 Cycle)

Synchronous DRAM Burst Read Bus Cycle (Four Read Cycles) (Bank Active Mode: READ Command,
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Notes: 1. Anaddresspin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn iswhen active low is specified.

Figure 3.31 Synchronous DRAM Burst Read Bus Cycle (Four Read Cycles) (Bank Active Mode: PRE + ACT + READ
Commands, Different Row Addresses, CAS Latency 2, WTRCD = 0 Cycle)
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Notes: 1. Anaddress pin to be connected to pin A10 of SDRAM.

2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.32

Commands, WTRCD = 0 Cycle, TRWL = 0 Cycle)

Synchronous DRAM Burst Write Bus Cycle (Four Write Cycles) (Bank Active Mode: ACT + WRITE

R01DS0481EJ0100 Rev.1.00
Dec. 25, 2024

RENESAS

Page 92 of 152



RZ/A2M Group

3. Electrical Characteristics

CKIO

A25 to A0

*1
A12/A11

CSn#

RD/WR#

RAS#

CAS#

DQMx

D15 to DO

BS#

CKE

DACKn

TENDn*?

Tnop

Tc1 Tc2 Tc3

—f 7

C\ S

t

AD1 t

AD1

A

AD1

Column
address

‘ADW

tAD1

0JT

WRIT|command

e
g

tCSD1

t

1

ij

=
2

'CASD1

DQMD1

5
[
<

DQMD1

tWDHZ

‘WDDZ

=

=
S
I
s

(High)

=3

t

[ACD

DA:[D

Notes: 1. An address pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.33

Same Row Address, WTRCD = 0 Cycle, TRWL = 0 Cycle)

Synchronous DRAM Burst Write Bus Cycle (Four Write Cycles) (Bank Active Mode: WRITE Command,
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Notes: 1. An address pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.34

WRITE Commands, Different Row Addresses, WTRCD = 0 Cycle, TRWL = 0 Cycle)

Synchronous DRAM Burst Write Bus Cycle (Four Write Cycles) (Bank Active Mode: PRE + ACT +
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Tp Tpw Trr Trc | Trc Trc
—
CKIO Jm%%m
tAD1 tAD1
A25 to AD ‘;k _% )C
lAD1 ‘AD1
*1 '_.I
A12/A11 F X )C
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RD/WR# _jﬂ ~;[( \IL
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§ SD1 ‘RASD1 ‘RASD‘\ tRASD1
[
RAS# 1 ;l! ;l( }l’ \_
toast tcaspt
CAS# J F \_
DQMx \_
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D15 to DO
BS# \_
(High)
CKE
DACKn
TENDn*2 \_
Notes: 1. An address pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

Figure 3.35

Synchronous DRAM Auto-Refreshing Timing (WTRP = 1 Cycle, WTRC = 3 Cycles)
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Notes: 1. Anaddress pin to be connected to pin A10 of SDRAM.

2. The waveform for DACKn and TENDn is when active low is specified.
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Figure 3.36

Synchronous DRAM Self-Refreshing Timing (WTRP = 1 Cycle)
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Notes: 1. An address pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.
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Figure 3.37 Synchronous DRAM Mode Register Write Timing (WTRP = 1 Cycle)
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3.4.5 Direct Memory Access Controller Timing
Table 3.9 Direct Memory Access Controller Timing
ltem Symbol Min. Max. Unit Figure
DREQ setup time tbras 4.0 — ns Figure 3.38
DREQ hold time tDRQH 0.5 —
DACK, TEND delay time tbacD 0 12 Figure 3.39
CKIO TN\ /
tDRQS tDRQH
DREQO
Figure 3.38 DREQ Input Timing
| |
CKIO \
tDACD tDACD
TENDO
DACKO X X
Figure 3.39 DACK, TEND Output Timing
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3.4.6 Multi-Function Timer Pulse Unit 3 (MTU3a) Timing

Table 3.10 MTU3a Timing

Test
Item Symbol Min. Max. Unit™ Conditions
MTU3a  Input capture input pulse  Single-edge setting tvTicw 1.5 — toteye Figure 3.40
width
Both-edge setting 2.5 —
Timer clock pulse width Single-edge setting tMTCKWH, 1.5 — toteye Figure 3.41
!
Both-edge setting MTCKWL 2.5 —
Phase counting mode 2.5 —
Note 1. t51¢yc indicates peripheral clock 1C (P19) cycle.
Input capture R R
input 0 2
) tvmcw
Figure 3.40 MTU3a Input Capture Input Timing
).
MTCLKA to U
MTCLKD "
(¢
»i »| & »
'Y 7| 'Y >
turerw twrekwh

Figure 3.41 MTU3a Clock Input Timing
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3.4.7 Port Output Enable 3 (POE3) Timing

Table 3.11 POES3 Timing

Test
Item Symbol Min. Max. Unit* Conditions
POE3 POEN# input pulse width tpoE3W 1.5 — toreye Figure 3.42

Note 1. t,4.yc indicates peripheral clock 1C (P1¢) cycle.

POEN# input X V

tPOE3W

A

Y

Figure 3.42 POEnN# input pulse Timing
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3.4.8 General PWM Timer (GPT) Timing

Table 3.12 GPT Timing
Test
Item Symbol Min. Max. Unit™ Conditions
1.5 — toteyc Figure 3.43

Input capture input pulse width ~ Single-edge setting  tgTicw

GPT
Both-edge setting 2.5 —

Note 1. t,4¢yc indicates peripheral clock 1C (P1¢) cycle.

Input capture ? s

input e R

) tericw !

Figure 3.43 GPT Input Capture Input Timing
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3.4.9 Port Output Enable for GPT (POEG) Timing

Table 3.13 POEG Timing
ltem Symbol Min. Max. Unit™ Test Conditions

POEG POEG input trigger pulse width troEGW 3 — toteye Figure 3.44

Note 1. t51¢yc indicates peripheral clock 1C (P19) cycle.

POEG input trigger

Y

tF’OE GW

Figure 3.44 POEG Input Trigger Timing
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3.4.10 Watchdog Timer Timing
Table 3.14 Watchdog Timer Timing
ltem Symbol Min Max. Unit Figure
WDTOVF# delay time twovp — 100 ns Figure 3.45
PERROUT# delay time tpEOD — 100 ns
(1) WDTOVF#
CKIO / \ / \
twovp twovp
WDTOVF B
O # (](] /
(2) PERROUT#
CKIO / \ / \
treon tpeop
ouTH "
PERROUT . /
Figure 3.45 Watchdog Timer Output Timing
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3.4.11 Serial Communications Interface with FIFO (SCIFA) Timing

Table 3.15 SCIFA Timing

Test
Item Symbol  Min." Max.™ Unit™ Conditions
SCIFA Input clock cycle Asynchronous tseye 4 — toteye Figure 3.46
Clocked synchronous 12 —
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 5 ns
Input clock fall time tscks — 5 ns
Output clock cycle Asynchronous"2 tsoyc 8 — totoye
Clocked synchronous 4 —
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 9 ns
Output clock fall time tscks — 9 ns
Transmit data delay time Internal clock trxp -10 10 ns Figure 3.47
External clock 3 x tmcyc 4 x torcyc + 20
Receive data setup time  Internal clock trxs 3 % tyqcyc +20 — ns
External clock to1eye + 10 —
Receive data hold time Internal clock tRxH =3 X th1eyc — ns
External clock 2xtycyc + 10 —
Note 1. t,1¢yc indicates peripheral clock 1C (P19) cycle.
Note 2. When the SEMR.ABCS0 and SEMR.BGDM bits are set to 1
tsckw tscxr tsckr
r \ J -
SCKn \ /
(n=0to4) . ] .
tScyc
Figure 3.46 SCK Input Clock Timing
SCKn / \ / \
trxo
.
tRXS tRXH
won SN A
n=0to4
Figure 3.47 SCIFA Input/Output Timing in Clocked Synchronous Mode
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3.4.12 Serial Communications Interface (SCI) Timing
Table 3.16 SCI Timing
Test
Iltem Symbol  Min. Max. Unit Conditions
SCI  Input clock cycle asynchronous tseye 4 — troyc ! Figure 3.48
clocked synchronous 6 —

Input clock pulse width tsckw 0.4 0.6 tseye

Input clock rise time tsckr — ns

Input clock fall time tscks — 5 ns

Output clock cycle asynchronous*2 tsoyc 8 — teoyc !

clocked synchronous —

Output clock pulse width tsckw 0.4 0.6 tseye

Output clock rise time tsckr — ns

Output clock fall time tscks — 5 ns

Transmit data delay time clocked synchronous  trxp — 28 ns Figure 3.49

Receive data setup time clocked synchronous  tgxs 15 — ns

Receive data hold time clocked synchronous  tgxy 5 — ns
Note 1. tpeyc indicates the peripheral clock 1 (P1¢) cycle.
Note 2. When the SEMR.ABCS and SEMR.BGDM bits are set to 1

tsckw tsckr tsckr
> — e
SCKn 4/ \ / \
(n=0to 1) -
tsop

Figure 3.48 SCK Input Clock Timing
SCKn /—\—/—L
trxp
TXDn >< ><i
tRXS tRXH
RXDn >< X { >
n=0to1
Figure 3.49 SCI Input/Output Timing in Clocked Synchronous Mode
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3.4.13 Renesas Serial Peripheral Interface Timing
Table 3.17 Renesas Serial Peripheral Interface Timing
ltem Symbol Min. Max. Unit Figure
RSPCK clock cycle Master tspeyc 2 4096 toreye Figure 3.50
Slave 8 4096
RSPCK clock high pulse width  Master tspckwH 0.4 — tspeyc
Slave 0.4 —
RSPCK clock low pulse width  Master tspekwL 0.4 — tspeye
Slave 0.4 —
Data input setup time Master tsy 15 — ns Figure 3.51
Stave 0 _ foteye tFoigure 3.54
Data input hold time Master ty 0 — ns
Slave 4 — to1eye
SSL setup time Master tLeAD 1 x tgpeyc — 20 8 X tgpeyc ns
Slave 4 — toreye
SSL hold time Master tLac 1 % tspeyc 8 X tgpgyc + 20 ns
Slave 4 — toreye
Data output delay time Master top — 21 ns
Slave — 4 to1eye
Data output hold time Master ton 5 — ns
Slave 3 — totcye
Continuous transmission delay ~Master tro 1 X tgpeyc +2 * toye 8 X tgpgyc + 2 X teyc ns
time Slave 4 x tcyc —
Slave access time tsa — 4 to1eye Figure 3.53,
Slave out release time tREL —_ 3 totcye Figure 3.54

Note: tp1cyc indicates the period of a cycle of the peripheral clock 1 (P1g).

RSPCKn
master select output

RSPCKn
slave select input

(n=0to2)

tSF’CKWH

tSPcyc

tSPcyc

Figure 3.50

Clock Timing
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SSLn0
output

RSPCKn
CPOL=0
output

RSPCKn

CPOL=1
output

MISOn
input

MOSIn
output

(n=0to2)

_

tiac

.l

]

LSBIN

AN
o
b

| >

E]

tDH [ tOD

N
o
>
3

=~ >

><

LSB OUT X

IDLE

MSB OUT

i

* MSB OUT

Figure 3.51

Transmission and Reception Timing (Master, CPHA = 0)

SSLn0
output

RSPCKn
CPOL =0
output

RSPCKn
CPOL=1
output

MISOn
input

MOSIn
output

(n=0t02)

X

I
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S aaNvan\
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N 4
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>
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Figure 3.52

Transmission and Reception Timing (Master, CPHA = 1)

SSLn0
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/

T

ton top

A\

>< MSB OUT

5
4 ,

K DATA )
I N

LSB OUT X

IDLE

MSB OUT

(n=0t02)

SU ty

MSB IN

i
4

}—( DATA >—< LsBIN )
R /

10

MSB IN

|

Figure 3.53

Transmission and Reception Timing (Slave, CPHA = 0)
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trp
ot T\ ) / A\
tLean " tac
RSPCEn r —5
croL o /R /X /
RSPCKn
CPOL =1
input \'_/ LsJ_\_/ \_
tSA ﬁ tDD EEL
| 7 & |
2’”23{1 x‘ tsztg:t: F< SB OUT : : DATA LSB OUT :( IDLE XMSB ouT
tsy | ty tor, tor

mgj'n MSB IN }—6&-( DATA >_<ﬂ>—@
(n=0t02)

Figure 3.54 Transmission and Reception Timing (Slave, CPHA = 1)
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3.4.14 SPI Multi I/0 Bus Controller Timing

Table 3.18 SPI Multi I/0 Bus Controller Timing ™1

ltem Symbol 1.8V 33V Unit Figure
(Octal-SPI flash memory/ (Serial flash connected)
HyperFlash connected)
Min. Max. Min. Max.
Clock cycle tspeyc  7-98 — 15.15 — ns Figure 3.55,
Figure 3.59
CLK high pulse width tspewH  0.475 0.525 0.475 0.525 tspeeyc  Figure 3.55,
Figure 3.59
CLK low pulse width tSPBWL 0.475 0.525 0.475 0.525 tSPchc Figure 3.55,
Figure 3.59
CLK rise time tspBR  — 1.0 — 2.0 ns Figure 3.55,
Figure 3.59
CLK fall time tspeF — 1.0 — 2.0 ns Figure 3.55,
Figure 3.59
Data QSPIO_SPCLK tgy — — 5.0 — ns Figure 3.56

input  base point

setup (SDR mode

time  timing adjusted)
QSPIO_SPCLK — — 2.0 — ns Figure 3.57
base point
(DDR mode
timing adjusted)
QSPI1_SSL -0972 — — — ns Figure 3.60
base point

Data QSPIO_SPCLK ty — — 0.0 — ns Figure 3.56

input  base point

hold (SDR mode

time  timing adjusted)

QSPIO_SPCLK — — 1.0 — ns Figure 3.57
base point
(DDR mode
timing adjusted)
QSPI1_SSL 2.69 2 — — — ns Figure 3.60
base point
SSL setup time tLEAD 1.5 % tSPBCyC -3 85x tSPchc +3 15x tSPchc -3 85x tSPchc +3 ns Figure 3.56,
Figure 3.57,
Figure 3.60
SSL hold time t aG 1x tSPchc -3 8 x tSPchc +3 1x tSPchC -3 8 x tSPchc +3 ns Figure 3.56,
Figure 3.57,
Figure 3.60
Continuous transfer tro 1 % tgppeyc — 3 8 xtgppeyc +3 1 Xtgppeyc—3 8 Xtgpeyc*3 NS Figure 3.56,
delay time Figure 3.57,
Figure 3.60
Data output SDR top — 1.4 —_ 5.0 ns Figure 3.56
delaytime  “ppg — 2692 — 5073 ns  Figure 357,
Figure 3.60
Data output SDR ton -14 — -5.0 — ns Figure 3.56
hold time DDR 0.9 72 — 217 — ns  Figure 3.57,
Figure 3.60
Skew of Clock to tckos — 7 — — ns Figure 3.60
Data Strobe
Data output SDR tsorr - 1.7 — -55 2 ns Figure 3.58
buffer off time ~ppe 1% tgppoyo— 17— 1% toppoyo— 55 — ns
R01DS0481EJ0100 Rev.1.00 1RENESAS Page 109 of 152

Dec. 25, 2024



RZ/A2M Group

3. Electrical Characteristics

ltem Symbol 1.8V 33V Unit Figure
(Octal-SPI flash memory/ (Serial flash connected)
HyperFlash connected)
Min. Max. Min. Max.
AC differential crossing  Vgx PVcc_SPI x 0.4 PVcc_SPI x 0.6 — — \Y Figure 3.59
voltage

Note 1. Output load: 15 pF
Note 2. QSPIO_SPCLK frequency: 132 MHz
Note 3. QSPIO_SPCLK frequency: 66 MHz

tSPchc
tspaunL | tspawn
QSPI0_SPCLK
QSPI1_SPCLK
Output
tSF‘EF tSF’BR
Figure 3.55 Clock Timing
tTD
« |
QSPI0_SSL
QSPI1_SSL «
OUtpu‘ lLEAD i tLAG
QSPI0_SPCLK I ", 7
QSPI1_SPCLK J B / \\ / \\
Output
tSU ‘H
£
QSPI0_IO[0:3] 7 >—
QSPI1_I0[0:3] § MSBIN >_< DATA >_< LB IN
Input
ton, oy Bl
QSPI0_I0[0:3]
QSPI1_10[0:3] MSB OUT DAIA * LSB OUT X IDLE
Output
Figure 3.56 SDR Transfer Format Transmission and Reception Timing
tp
QSPI0_SSL K
QSPI1_ssL «
Output tLEAD i tLAG
QSPI0_SPCLK e " y— \ T\
QSPH_SPCLK ; /
Output
tSU tH
£
QSPI0_I0[0:3] _—< MSB IN X DATA X DATA KEﬁTA DATA LSB IN
QSPI1_I0[0:3]
LC
8:2:?::3{83} * MSB OUT X DATA DATA X’PATA * DATA X_SB OU'IX IDLE
Output 7
Figure 3.57 DDR Transfer Format Transmission and Reception Timing
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QSPI0_SPCLK g . g .
QSPI1_SPCLK ; L .

Output

taorr

QSPI0_IO[0:3] g : « <_.I/—
QSPI1_10[0:3] . /l 5 P

Output 7

Figure 3.58 Timing for Switching the Buffers on and off

tSPcyc
< »
< tSPBWH > | < tSPBWL N
QSPI1_SPCLK - ____ . e _ .
\ / \
\| / \ / \ /
4 AY Vox (Max)
b J AN V4 PVcc SPI/2
/1 A Vox (Min)

\ / \
\\ / AN
QSPI0O_SPCLK “ o (U

Figure 3.59 AC Differential Crossing Voltage

| tro
—>

QSPI0O_SSL /

QSPI0_SPCLK
QSPI1_SPCLK

QSPI1_SSL \

QSPI0_I0[0:3]
QSPI1_10[0:3]

Figure 3.60 Transmit/Receive Timing with Octal-SPI flash memory or HyperFlash™ Connected
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3.4.15 HyperBus™ Controller Timing
Table 3.19 HyperBus™ Controller Timing *1*2
Iltem Symbol Min. Max. Unit Figure
HM_CK, HM_CK# clock frequency  fyy 13.75 132 MHz Figure 3.61,
HM_CK, HM_CK# clock pulse width tyy 0475 0.525 fyoye | Oure 362
HM_CK, HM_CK# rise time thyr — 1 ns
HM_CK, HM_CK# fall time thve — 1 ns
HM_CK, HM_CK# differential cross Vg PVcc_HO x 0.4 PVcc_HO x 0.6 \%
point voltage
HM_CS setup time tesshy 1 X tHygye — 3 16 X tiygye +3 ns Figure 3.63,
(Minimum register settings™)  (Maximum register settings™3) Figure 3.64
HM_CS hold time tCSHHY 1x tHchc -3 16 x tHchc +3 ns
(Minimum register settings™)  (Maximum register settings™)
HM_CS High time tCSHlHY 1.5x% tHchc -3 16.5 x tHchc +3 ns
(Continuous transfer) (Minimum register settings™)  (Maximum register settings™>)
Data input setup time tsu -097 — ns
Data input hold time ty 2.69°7 — ns
Skew of clock to data strobe tckos — (N +1) % tyygyc—3*6 ns
Data output delay time top — 2.69"7 ns
Data output hold time ton 0977 — ns
RWDS refresh input setup time trwpss 12.5 — ns Figure 3.65
RWDS refresh input hold time trRwpsH  0-5 X thyeye — ns
Note 1. tyycyc indicates the HM_CK (HM_CK#) cycle.
Note 2. Output load: 15 pF
Note 3. The value of HM_CSO0# is set by the WCSS bits and RCSS bits of the MTRO register. The value of HM_CS1# is set by the
WCSS bits and RCSS bits of the MTR1 register.
Note 4. The value of HM_CSO0# is set by the WCSH bits and RCSH bits of the MTRO register. The value of HM_CS1# is set by the
WCSH bits and RCSH bits of the MTR1 register.
Note 5. The value of HM_CSO0# is set by the WCSHI bits and RCSHI bits of the MTRO register. The value of HM_CS1# is set by the
WCSHI bits and RCSHI bits of the MTR1 register.
Note 6. N is RCSH bits value of the MTRO or MTR1 register (N = 0 to 15).
Note 7. HM_CK frequency: 132 MHz
tHchc
HM_CK
HM_CK# \
tHYI tHYr
Figure 3.61 Clock Timing
- thyw — |- tHyw ——
HM_CK# — — — = - — —
At £ \ /
~ Vox (max.)
PVcc HO /2
5 7 VOX (min.)
AY r At
HM_CK - - — ==
Figure 3.62 AC Differential Crossing Voltage
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HM_RWDS —————
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Figure 3.63 HyperBus™ Read Timing
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Figure 3.64 HyperBus™ Write Timing
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Figure 3.65 RWDS Refresh input Timing (HyperRAM™ Read/Write)
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3.4.16 Octa Memory Controller Timing
Table 3.20 Octa Memory Controller Timing *1"2
Iltem Symbol  Min. Max. Unit Figure
OM_SCLK clockfrequency foceye — 132 MHz  Figure 3.66
OM_SCLK high pulse width tocwh 0.475 0.525 toceye
OM_SCLK low pulse width tocw 0.475 0.525 toceyc
OM_SCLK rise time tocr — 1 ns
OM_SCLK fall time toct — 1 ns
OM_CS Setup time SPI/SOPI tOCLEAD 1 x tOCcyc -3 2.5 x tOCcyc +3 ns Figure 367,
(Minimum register settings)  (Maximum register settings) Figure 3.68
DOPI tOCLEAD 0.75 x tOCcyc -3 2.25 % tOCcyc +3 ns Figure 3.69
(Minimum register settings)  (Maximum register settings)
OM_CS hold time SPI/SOPI toctac 1 *toceyc—3 4.5 % toceyc + 3 ns Figure 3.67,
(Minimum register settings)  (Maximum register settings) Figure 3.68
DOPI read tOCLAG 3.25 % tOCcyc -3 4.25 x tOCcyc +3 ns Figure 3.69
(Minimum register settings)  (Maximum register settings)
DOPI write tOCLAG 0.75 x tOCcyc -3 4.25 % tOCcyc +3 ns
(Minimum register settings)  (Maximum register settings)
Continuous transfer delay time toctd 1 % toceye — 3 8.5 x toceyc + 3 ns Figure 3.67,
(Minimum register settings)  (Maximum register settings) Figure 3.68,
Figure 3.69
Data input setup time ~ SPI SCLK tsu 9.6 — ns Figure 3.67
Data input hold time base point ty 0.5 — ns
Data input setup time  SOPI/DOPI  tgy -0.7 — ns Figure 3.68,
Data input hold time DQS IEPP, (¥ 2.69 — ns Figure 3.69
base point "3
Skew of Clock to Data Strobe tckps — 20 ns
Data output delay time SPI/SOPI top — 1.4 ns Figure 3.67,
Data output hold time ton -1.4 — ns Figure 3.68
Data output buffer SOPI tsorF 2 — ns Figure 3.68
off time
Data output delay time DOPI *3 top — 2.69 ns Figure 3.69,
Data output hold time ton 0.9 — ns Figure 3.70
Data output buffer DOPI tsorF 0.9 — ns Figure 3.69
off time
DQS refresh input setup time tbass 12 — ns Figure 3.71
DQS refresh input hold time tbasH 0.5 x toceye — ns

Note 1. toceyc indicates the OM_SCLK cycle.
Note 2. Maximum load capacitance: 15 pF

Note 3. OM_SCLK frequency: 132 MHz

| tOCcyc

OM_SCLK
Output
toct tocr
Figure 3.66 Clock Timing
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tocTp
OM_CSO0# —
om_csi# — / /
tOCLEAD ‘—" tocLAG
OM_SCLK / T\ /YA /
top ¥ toH [P
om_slop —— X ) t t { X S
SU I,
OM_SIO1 [ X X
Figure 3.67 SPI Transfer Format Transmission and Reception Timing
“OCTD
OM_CS0# —
oM csi# —
tocLEAD tOCLAG
oMLK / /2 N YA A /T
tckps
OM_DQs — / —
t
top ¥ Bl “ tgorr > <—tsu$‘<—tH+
OM_SIO7 to { - | —
OM_SIO0 { X
Figure 3.68 SOPI Transfer Format Transmission and Reception Timing
toctp
OM_CS0# —
om cst# —
} locLeap tocLac
o sou M\ T\
tckps
OM_DQS ——— f - —
“* top ton* **teorr HtSU th
OM_SIO7 to TV O
OM_SI00 ———{(47:40 X39:32 X 31:24 X 2316 X 15:8 X_7:0 O O X0y X Ot ——
Figure 3.69 DOPI Transfer Format Transmission and Reception Timing
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toctp
OM_CS0# /A
oM cst# — "
tocLeap \l__,‘ toCLAG
|
o SoLK T\ /T \ T\
top ton
OM_DQS ——— /—\ /T \ /
top > ' toy tob ‘_’I/ ton
OM_SIO7 to : , : : =Y 70 Dn Y Dn Y Dnet Y Dnr
OM_SI00 —— {4740 X39:32 { 31:4 X 2316 X 15:8 {_7:0 } By X0y X Py ——
Figure 3.70 DOPI Transfer Format Transmission Timing
om_cst# —
- ) 3 X toceye

o soLK TN\ /L

’ tbass | tbasH

“ > >
OM_DQS  —— —
OM_SIO7 to : , : : NET
OMLSI00 —— {4740 X 39:32 X 31:24 X 23:16 X 15:8 X 7:0 )

Figure 3.71 DQS Refresh input Timing (OctaRAM™ Read/Write)
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3.4.17 I2C Bus Interface Timing

Table 3.21 I2C Bus Interface Timing

Standard

mode (Sm) Fast mode (Fm) Fast mode plus (Fm+)
Item Symbol 1/O Min.  Max. Min. Max. Min. Max. Unit
SCL clock frequency fok 110 0 100 0 400 0 1000 kHz
Bus free time (between tgur 110 47 — 1.3 — 0.5 — us
stop and start condition)
Hold time™ tHD:STA 1/0 4.0 — 0.6 — 0.26 — us
Low period of SCL clock  t gw lfe} 47 — 1.3 — 0.5 — us
High period of SCL clock  tygH 110 40 — 0.6 — 0.26 — us
Setup time for start/restart  tgy.g7a /O 47 — 0.6 — 0.26 — us
condition
Data hold time (12C bus tuppar O 02 — 072 — 0 — us
device)
Data setup time tsupar 1O 250 — 10073 — 50 — ns
SDA and SCL signalrise  tg Input — 1000 20 300 — 120 ns
time
SDA and SCL signal fall te Input — 300 20 x (PVcc/5.5V) 300 20 x (PVcc/5.5V) 120 ns
g
time Output — 250 20 x (PVcc/5.5V) 250 20 x (PVec /5.5V) 120 ns
Setup time for STOP tsusto /O 40 — 0.6 — 0.26 — us
condition
Capacitive load for each Cp — — 4004 — 4004 — 550*4  pF
bus line
Pulse width of spikes that  tgp Input — — 0 505 0 505 ns

must be suppressed by
the input filter

In the above table and subsequently, SCL and SDA refer to the RIICnSCL and RIICnSDA signals, respectively.

Note 1.
Note 2.

Note 3.

Note 4.

Note 5.

The first clock pulse is generated on the SCL line after the start condition has been issued and the hold time has elapsed.

This module requires a minimum of 300 ns hold time internally for the SDA signal to handle the period over which the falling
edge of SCL has not reached a defined level (time until the CnSCL signal reaches Vi (max.) from Vi1 (min.) ).

The fast-mode 12C bus device can be used in the standard mode 12C bus system. In this case, the minimum value of the data
setup time (tsu: baT (min) 250 [ns]) must be satisfied.

If the system does not extend the low period of SCL clock (tLow), this condition is automatically satisfied. If the system extends
the low period of SCL clock (t.ow), transmit the subsequent data bit to the SDA line before the SCL line is released (tr (max) + tsu:
paT (min) = 1000 + 250 = 1250 [ns]: (standard mode 12C bus specification)).

Total capacitance of one bus line. The allowable maximum bus capacitance may differ from this specification, depending on the
actual operating voltage and frequency of an application. For techniques to cope with a large bus capacitance, see the 12C bus
specification provided by NXP Semiconductors.

Noise is removed by the analog and digital input filters. The level of noise reduction of the digital input filter is determined by the
period of internal reference clock (IIC¢) and the NF[1:0] bits in RIICnMR3. For details, refer to section 23, 12C Bus Interface, in
the RZ/A2M Group User’'s Manual.
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tLOW tR tHIGH tF

..............

SCL

tho:sTa tsupat

SDA
E E tsur E
LP oL s
tsu:sTa thp:sTa
....... 2 .
P: Stop condition ,"' : X /
S: Start condition e ; ;
Sr: Start condition for retransmission L osro
Figure 3.72 Input/Output Timing
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3.4.18 Serial Sound Interface (SSIF-2) Timing

Table 3.22 SSIF-2 Timing

Target Specification

Iltem Remarks Symbol Min. Max. Unit Figure
Output clock cycle Output to 80 64000 ns Figure 3.73
Input clock cycle Input t) 80 64000 ns

Clock high Bidirectional  tyc 32 — ns

Clock low tc 32 — ns

Clock rise time/Clock fall time Output tretre — 25 ns

Setup time tsr 25 — ns Figure 3.74,
Hold time tHr 5 — ns E:gﬁ:: g;g
SSILRCK output delay time tbTR -5 15 ns

Data output delay time (Noise canceler not in use) toTR -5 25 ns

Data output delay time (Noise canceler in use) toTrR 10 45 ns

the . tre — <£c
SSIBCKn '
|\ |\
tos

Figure 3.73 Bit Clock Input/Output Timing

SSIBCKn

SSIRxDn,

SSILRCKn (input), X
SSIDATAZ (input)

I

/
A

SSILRCKn (output),
SSITxDn,
SSIDATAZ2 (output)

tHTR

\

Figure 3.74 Transmission and Reception Timing (SSIBCK Falling Output)
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SSIBCKn

SSIRxDn,

SSILRCKn (input), x
SSIDATA (input)

A
\
A
4

tSR tHTR

SSITxDn,

SSILRCKn (output), K
SSIDATA2 (output)

-
-

A

tDTR

Figure 3.75 Transmission and Reception Timing (SSIBCK Rising Output)

SSILRCKn (input) x

SSIDATAZ2 (output)

SSITxDn x Transmission data (MSB)

-
-

tDTR

Note. Output timing of the MSB when slave transmission satisfies the following condition a) or b)
a) SSICR.DEL=1, SSICR.SDTA=0
b) SSICR.DEL=1, SSICR.SDTA=1, without Padding

Figure 3.76 Transmission Timing (Slave, in Synchronization with SSILRCK)
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3.4.19 CANFD Interface Timing

Table 3.23 CANFD Interface Timing

CAN CANFD
ltem Symbol Min. Max. Min. Max. Unit Conditions
Internal delay time thode — 100 — 75 ns Figure 3.77
Transmission rate — 1 — 4.125 Mbps

Internal delay time (t,qe) = Internal transfer delay time (toytp,t) + Internal receive delay time (tinpyt)

>

CAN1TX, CANOTX pins
Internal transfer
delay time (toutput)
»(J
CANFD interface
- Q=

Internal receive
delay time (tinput)

CAN1RX, CANORX pins

Figure 3.77 CANFD Interface Condition
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3.4.20 Ethernet Controller (ETHERC) Timing

Table 3.24 ETHERC Timing

Test
Item Symbol  Min. Max. Unit Conditions
ETHERC REF50CK cycle time Tek 20 — ns Figure 3.78
(RMIT) REF50CK frequency Typ. 50 MHz — — 50 + 100ppm MHz Ii(i)gure 381
REF50CK duty — 35 65 %
REF50CK riseffall time Tekr/okf 0.5 3.5 ns
RMII_xxxx™1 output delay time Teo 25 15.0 ns
RMII_xxxx"2 setup time Tsu 3 — ns
RMII_xxxx"2 hold time Thd 1 — ns
RMII_xxxx"1"2 rise/fall time T/T¢ 0.5 6 ns
ETHERC ET_TX_CLK cycle time treye 40 — ns —
(MID ET_TX_EN output delay time treng 1 20 ns  Figure 3.82
ET_ETXDO to ET_ETXD3 output delay time  typg 1 20 ns
ET_CRS setup time tcrss 10 — ns
ET_CRS hold time tcrsh 10 — ns
ET_COL setup time tcoLs 10 — ns Figure 3.83
ET_COL hold time tcoLn 10 — ns
ET_RX_CLK cycle time trReye 40 — ns —
ET_RX_DV setup time trRDVs 10 — ns Figure 3.84
ET_RX_DV hold time trRoVh 10 — ns
ET_ERXDO to ET_ERXD3 setup time tMRDs 10 — ns
ET_ERXDO to ET_ERXD3 hold time tMRDh 10 — ns
ET_RX_ER setup time tRERS 10 — ns Figure 3.85
ET_RX_ER hold time tRERN 10 — ns

Note 1. RMII_TXD_EN, RMII_TXD1, RMIl_TXDO
Note 2. RMII_CRS_DV, RMII_RXD1, RMI_RXDO, RMIl_RX_ER

Tck

90%

REF50CK  50%

10%

70%

Change

=i stgna
level

RMII_Xxxx *'  50%

30%

Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXDO, RMI_CRS_DV, RMII_RXD1, RMII_RXDO, RMII_RX_ER

Figure 3.78 Timing with the REF50CK and RMII Signals
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TCK

weor PUTUAL LML UL L LU

0

A

—»
L

r

JL

1r

]
Preamble { SFD X DATA \ X CRC X
T

Figure 3.79 RMII Transmission Timing

RMII_TXD1
RMII_TXDO

Tsu= < > Thd
/L /L
RMII_CRS_DV ;f \ / S
| 1eIhd
”Tsu > ':
1t it
RMII_RXD1
RMII_RXDO X Prean??le CX:X:X DATA \ X CRC X
17 17
I |
.. - Y S
RMII_RX_ER L (t ((-

Figure 3.80 RMII Reception Timing (Normal Operation)

REF50CK HS [‘(‘
RMII_CRS_DV / \\ / 8 \
Em:::§§88 X Prear'r:'f)le X SFD X DATA X XXXX \\ X

17 N AThd 17

Tsu »—le
/g \
RMII_RX_ER S, f X )
Figure 3.81 RMII Reception Timing (Error Occurrence)
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trend
ET_TX_EN % SS S \_
tmTDd
H—» JL
ET_ETXD[3:0] X Prear:’lble SFD X DATA \\ X CRC X
ET_TX_ER (( ((
tcrss " 1 tcrsh
<l_ JL T :
;ﬂ 33 \
ET_COL (( ((
i 1]
Figure 3.82 MII Transmission Timing (Normal Operation)

ET_TX_EN J

ET_ETXD[3:0] X Preamble

S R

ET_TX_ER

ET_CRS toos 1
/ | Lcox . fcotn \
ET_COL ( X-
1

Ll — 1 —L L
N

Figure 3.83 MII Transmission Timing (Conflict Occurrence)

trovs
»

I!
< ROVA
JL
ET_RX_DV ;f \ /
n o g furon
MRDs T P e |V
|

ik
ET_ERXDI[3:0] X Preamble SFD CX:X:X DATA X CRC X
] L

17

4 L —
Pr— —

ET_RX_ER u

)

-l
=

Figure 3.84 MIl Reception Timing (Normal Operation)
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ET_RX_CLK SS ” |_| |_
/L
{ IL
ET_ERXD[3:0] X Preamble X SFD X DATA XXXX \
1

)
1

ET_RX_DV

L oL

» | tReRn
»—1

tRers 3t g
»)

-\
C - |

Figure 3.85 MII Reception Timing (Error Occurrence)
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3.4.21 A/D Converter Timing
Table 3.25 A/D Converter Timing
Test
Item Symbol Min. Max. Unit Conditions
ADC12 ADC12 Trigger Input Pulse Width trrRew 1.5 — tpeyc Figure 3.86
ADTRGH#
-+
lﬁ >
tTRGW

Figure 3.86 ADC12 Trigger Input Timing
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3.4.22 NAND Flash Controller Timing
Table 3.26 NAND Flash Controller Timing
Iltem Symbol Min. Max. Unit  Test Conditions
Delay time between output signals tRFD — 5 ns
(top delay difference of each output signals)
Read data setup time (based on the rising edge of NFRE#) tsp 12 — ns Figure 3.87
Read data hold time (based on the rising edge of NFRE#) thp 0 — ns
Time of NFWE# rising edge to NFRB# falling edge twe Nxthee '™ — ns
(NFRB# Capture start time)
Time of Ready to NFRE# falling edge tRr M % togeye — ns

Note 1. t

picy

¢ indicates the peripheral clock 1 (P1¢) cycle.

Note 2. N is TWB bits value of the TIME_SEQ_1 register.
Note 3. M is TRR bits value of the TIME_SEQ_1 register.

i A\ S\ S\
(Peripheral Clock 1) \ | | | H \
oo : itop f :
e ! P : !
NFCE# e . —\ f i
NFCLE _/ : : : \ ' i
NFALE : : : ! :
+top too ! ;
NFWE# iy L ' 5
PNe— itop Hop,
L P " b
NFRE# : ro N e
'top © itop o tsp "thp
— L b g
. . N ¢ N
NFDATA[7:0] —( ) —\ -/
! tws trR !
l<—>; ;<—>|
NFRB# \ /
Figure 3.87 NAND Flash Controller Timing
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3.4.23 USB 2.0 Host/Function Module Timing
Table 3.27 USB Transceiver Timing (Low-Speed)
Iltem Symbol Min. Max. Unit Figure
Rise time tR 75 300 ns Figure 3.88
Fall time tLE 75 300 ns
Riseffall time lag t RIMLE 80 125 %
£90% 90%
DP. DM 10% 10%
N e
tLR tLF
Figure 3.88 DP1, DPO, DM1, and DMO Output Timing (Low-Speed)
USBDPVcc
DP — ]
CL =200pF  sBDPVCC
Measurement ;I,; to 600pF
circuit
RL = 1.5kQ
DM
— CL = 200pF
77 to600pF
7J”USBVSS, The electric capacitance (CL) includes
the stray capacitance of connection
and the input capacitance of probe.
Figure 3.89 Measurement Circuit (Low-Speed)
Table 3.28 USB Transceiver Timing (Full-Speed)
ltem Symbol Min. Max. Unit Figure
Rise time ter 4 20 ns Figure 3.90
Fall time tep 4 20 ns
Risef/fall time lag ter/tEE 90 1M1 %
£90% 90%
DP. DM 10% 10%
I <
ter ter
Figure 3.90 DP1, DPO, DM1, and DMO Output Timing (Full-Speed)
USBDPVce
P The electric capacitance (CL) includes
the stray capacitance of connection
;; CL=50pF  and the input capacitance of probe.
Measurement
circuit
DM
;;l CL = 50pF
7J"usavSs
Figure 3.91 Measurement Circuit (Full-Speed)
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Table 3.29 USB Transceiver Timing (Hi-Speed)
Iltem Symbol Min. Max. Unit Figure
Rise time thsr 500 — ps Figure 3.92
Fall time thsk 500 —_ ps
Output driver resistance ZHSDRV 40.5 49.5 Q
XQO% 90%—>4
DF, DM 10% 10%
. )
thsr tuse
Figure 3.92 DP1, DPO, DM1, and DMO Output Timing (Hi-Speed)
USBDPVce
DP
% RL =450Q
Measurement
circuit
DM
% RL =450
TLPSBVSS
Figure 3.93 Measurement Circuit (Hi-Speed)
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3.4.24 Video Display Controller 6 Timing
Table 3.30 Video Display Controller 6 Timing
ltem Symbol Min. Max. Unit Figure
DVO_CLK input clock cycle toeyc 11.50 — ns Figure 3.94
DVO_CLK input clock low pulse width twiL 0.4 — toeye
DVO_CLK input clock high pulse width twiH 0.4 —_
LCDO_EXTCLK input clock cycle tecye 11.50 — ns
LCDO_EXTCLK input clock low pulse width twiL 0.4 — tecye
LCDO_EXTCLK input clock high pulse width twin 0.4 —
LCDO_CLK output clock cycle tieye 11.50 — ns Figure 3.95
LCDO_CLK clock output low pulse width*1 tLoL twiL — 0.95 twi + 0.95 ns
LCDO_CLK clock output high pulse width™! t oH twin — 0.95 twiy + 0.95 ns
LCDO_CLK clock output low pulse width*2 tLoL tLeyc/2—1.06 tLeyc /2 +1.06 ns
LCDO_CLK clock output high pulse width*2 tLoH ticyc/2-1.06 tieye /2 +1.06 ns
LCDO_CLK clock output rise time tLoRr — 3 ns
LCDO_CLK clock output fall time tLoF — 3 ns
Input data setup time tys — ns Figure 3.96
Input data hold time tvH 4 — ns
Output data delay time top -3 3*3 ns Figure 3.97
4*4

Note 1. This is the case when the video image clock or an external clock is selected as the clock for frequency division and the division

ratio is set to 1/1.

Note 2. This is for cases other than when the video image clock or an external clock is selected as the clock for frequency division and

the division ratio is set to 1/1.

Note 3. This is the case when normal driving ability is set with LCDO_CLK pin.
Note 4. This is the case when high driving ability is set with LCDO_CLK pin.

DV_CLK,
LCD_EXTCLK

tDz:yc ’ tEt:yc

1/2 PVce

Figure 3.94 DVO_CLK and LCDO_EXTCLK Clock Input Timing
. thyc .
- o =|= tion >
ls [ \
LCD_CLK i— g
tLOF tLOR
Figure 3.95 LCDO_CLK Clock Output Timing
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DV_CLK __////____\\\\____ AT___\\\\____////F___- ‘*;___////—___\\\\
I tVS tVH |
Latched at
rising edge
DV_DATA23 to 0,
DV_VSYNC, { i i
DV_HSYNC AL L
Latched at
falling edge
Figure 3.96 Video Input Timing
top
Output at
falling edge
LCD_DATA23 to 0, £
LCD_TCONS to 0 bb
Output at
rising edge
Figure 3.97 Display Output Timing
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3.4.25 LVDS Output Interface Timing
Table 3.31 LVDS Timing
ltem Symbol Min. Typ. Max. Unit  Figure
Panel clock for LVDS output T 11.49 — 241 ns Figure 3.98
(LSI internal signal) (87 MHz) (41.43 MHz)
Transmitter Output Pulse Position for Bit1 TPPos1  -0.20 0 0.20 ns
Transmitter Output Pulse Position for BitO TPPosO T/7 -0.20 T/7 T/7+0.20 ns
Transmitter Output Pulse Position for Bit6 TPPos6 T x2/7-0.20 Tx2/7 Tx2/7+020 ns
Transmitter Output Pulse Position for Bit5 TPPos5 T x3/7-0.20 Tx3/7 Tx3/7+020 ns
Transmitter Output Pulse Position for Bit4 TPPos4 T x4/7-0.20 Tx4/7 Tx4/7+020 ns
Transmitter Output Pulse Position for Bit3 TPPos3 Tx5/7-0.20 Tx5/7 Tx5/7+020 ns
Transmitter Output Pulse Position for Bit2 TPPos2 Tx6/7-0.20 Tx6/7 Tx6/7+020 ns
TxCLKOUT / \ /
Previous Cycle J: Next Cycle :
TxOUT# X Bit1-1 Bit0-1 X Bit6 X Bit5 X Bit4 X Bit3 X Bit2 X Bit1 X Bit0
12 R R S S S S i
TPPos0 i_i—>; : ; ; ; ; :
2 T s e s T R i
I |
TeRoss T 1~ i |
TPPos2 |

Figure 3.98

Transmitter LVDS Output Pulse Position Measurement
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3.4.26 Capture Engine Unit Timing

Table 3.32 Capture Engine Unit Signal Timing

Item Symbol Min. Max. Unit Figure

Vertical sync (VIO_VD) setup time tvvps 2 — ns Figure 3.99 (1),

(Camera clock rising) Figure 3.99 (2)

Vertical sync (VIO_VD) setup time tvvps 25 — ns

(Camera clock falling)

Vertical sync (VIO_VD) hold time tyVvDH 3.5 — ns

Horizontal sync (VIO_HD) setup time tvHDS 2 — ns

(Camera clock rising)

Horizontal sync (VIO_HD) setup time tvHDS 2.5 — ns

(Camera clock falling)

Horizontal sync (VIO_HD) hold time tvHDH 3.5 — ns

Capture image data (VIO_D) setup time tvpTs 2 — ns

(Camera clock rising)

Capture image data (VIO_D) setup time tvDTs 2.5 — ns

(Camera clock falling)

Capture image data (VIO_D) hold time tvDTH 3.5 — ns

Camera clock cycle tveyc 11.50 — ns

Camera clock high level width tvHw 0.4 x tycyc — ns

Camera clock low level width tvLw 0.4 x tycyc — ns

Field identification signal (VIO_FLD) setup time tvFDs 2 — ns

(Camera clock rising)

Field identification signal (VIO_FLD) setup time tvFDs 25 — ns

(Camera clock falling)

Field identification signal (VIO_FLD) hold time tvFDH 3.5 — ns
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B tveve .
L taw tyhw
VIO_CLK N
VIO_VD twwps - twwoH R
~_ 1 7
VIO_HD \ tvhps R tyHpH R
tvpTs tyoTH
VIO_D15 to
VIO_DO \ /
tvrps tvrpH
VIO_FLD
_Sr 7¢_

Figure 3.99 (1) Capture Engine Unit Module Signal Timing of data capturing on the rising edge of VIO_CLK
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tveve
L tvew tvw
VIO_CLK 7/ /
VIO_VD tyvps tyvpn
~_1 7
VIO_HD tyrps tyHDH
~_ 1 7
tyors tyoTH
na AL
VIO_D15 to
VIO_DO \ /
tvrps tyrpH
VIO_FLD
~_ | A

Figure 3.99 (2) Capture Engine Unit Module Signal Timing of data capturing on the falling edge of VIO_CLK
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3.4.27 MIPI CSI-2 Interface Timing
Table 3.33 MIPI CSI-2 Interface Timing
ltem Symbol Min. Max. Unit Remarks Figure
Ul instantaneous UlinsT 1 12,5 ns Figure 3.100
Common-mode interference AVeMRX(HF) — 100 mV HS Receiver
beyond 450 MHz
Common-mode interference AVeMRX(LF) -50 50 mV HS Receiver
50MHz — 450MHz
Setup time Tcops 0.15 — ul HS Receiver Figure 3.100
Hold time TcpH 0.15 — ul HS Receiver Figure 3.100
T T

CSI_DATAOP < P e,

CSI_DATAON

CSI_DATA1P

CSI_DATA1N

) 1Ulysr -
CS|_CLKP
CSI_CLKN
Figure 3.100 MIPI CSI-2 Interface Timing
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3.4.28 SD/MMC Host Interface Timing
3.4.28.1 SD Interface

Table 3.34 SD/MMC Host Interface Timing (SD Default/High Speed mode 3.3-V power supply selection)

ltem Symbol Min. Max. Unit Figure
SD_CLK clock cycle tsppp 4 X tyeye — ns Figure 3.101
SD_CLK clock high level width tspwH 0.4 x tgppp — ns

SD_CLK clock low level width tspwL 0.4 x tgppp — ns

SD_CLK clock rise time tspLH — 3 ns

SD_CLK clock fall time tspHL — 3 ns

SD_CMD, SD_D7 to SD_DO output data delay time tspopLy -8 4 ns

SD_CMD, SD_D7 to SD_DO input data setup time tspisu 4.5 — ns

SD_CMD, SD_D7 to SD_DO input data hold time tspiH 2 — ns

Note: tyeyc indicates internal bus clock (Bg) cycle.

~ tsppp -
tsowe | tsowe
SD_CLK
tsDHL (|| tspLH
— —
tspisu | tspiH
SD_CMD, SD_D7 to SD_DO input
SD_CMD, SD_D?7 to SD_DO output
tspopLy (Max) tspopLy (min)

Figure 3.101 SD/MMC Host Interface (SD Interface)

Other characteristics of the SD interface are available upon non-disclosure agreement.
For details, contact your local sales representatives.
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3.4.28.2 MMC Interface Timing

Table 3.35 SD/MMC Host Interface Timing (MMC Default/High Speed mode 3.3-V power supply selection)

ltem Symbol Min. Max. Unit Figure
SD_CLK clock cycle tmmcep 4 % theye — ns Figure 3.102
SD_CLK clock hlgh level width tMMCWH 0.4 x tMMCPP — ns
SD_CLK clock low level width tmewL 0.4 x tymcep — ns
SD_CLK clock rise time tMMCLH — 3 ns
SD_CLK clock fall time tMMCHL — 3 ns
SD_CMD, SD_D7 to SD_DO output data delay time tumcooy 7 4 ns
SD_CMD, SD_D7 to SD_DO input data setup time tumcisu 4.5 — ns
SD_CMD, SD_D7 to SD_DO input data hold time tMMCIH 2 — ns
Note: tyeyc indicates internal bus clock (Bg) cycle.
tMmepp -
tumowr | tumowH
SD_CLK
- / tMmcHL [ | tmcLH
—» —»
tumcisu | tmciH

SD_CMD, SD_D7 to SD_DO input

SD_CMD, SD_D7 to SD_DO output

tmmcopLy (max)

tmmcopLy (min)

Figure 3.102 SD/MMC Host Interface (MMC Interface Default/High Speed mode 3.3-V power supply selection)
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Table 3.36 SD/MMC Host Interface Timing (MMC HS-DDR mode 3.3-/1.8-V power supply selection)

Iltem Symbol Min. Max. Unit Figure
SD_CLK clock cycle tumcep 4 tyeye — ns Figure 3.103,
SD_CLK clock high level width fumewH 0.45 % tyyopp  — ns Figure 3.104
SD_CLK clock low level width tamewL 0.45 x tymcpp — ns

SD_CLK clock rise time tMMCLH — 3 ns

SD_CLK clock fall time tMMCHL — 3 ns

SD_CMD output data delay time tMmcobLy —6.6 6.6 ns Figure 3.103
SD_CMD input data setup time tumcisu 5.5 — ns

SD_CMD input data hold time tMMCIH 2.5 — ns

SD_D7 to SD_DO output data delay time tumcobLyddr 2.5 0.5 x tyeye +3 ns Figure 3.104
SD_D7 to SD_DO input data setup time tMMCISUddr 26 — ns

SD_D7 to SD_DO input data hold time tMMCIHddr 1.5 — ns

Note: tyeyc indicates internal bus clock (Bg) cycle.

tmmcep
tmvewL | tumewH
SD_CLK
tMmcHL 1| tmcLH
— =

tmmcisu | tumeiH

SD_CMD

SD_CMD

tmmcopLy (max) tmmcopLy (min)

Figure 3.103 SD_CMD, SD/MMC Host Interface (MMC Interface HS-DDR mode 3.3-/1.8-V power supply selection)

~ tmmcep -
_ tumewe o tvmcwe
SD_CLK
tMmcHL Ll | tumeLH
—» —
tMmcIsUddr
tmmcisuddr | tMMCIHAdr tMMCIHddr

i

SD_D7 to SD_DO input

SD_D7 to SD_DO output x

] ]

tmmcopLyddr (Max) tmmcopLyaar (Min)
Figure 3.104 SD_D7 to SD_DO0, SD/MMC Host Interface (MMC Interface HS-DDR mode 3.3-/1.8-V power supply
selection)
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Table 3.37 SD/MMC Host Interface Timing (MMC HS200 mode 1.8-V power supply selection, Output load: 15pF)

Iltem Symbol Min. Max. Unit Figure
SD_CLK clock cycle tmmcep 1 % theyct — ns Figure 3.105
SD_CLK clock high level width tumMcwH 0.35 x tymecpp — ns

SD_CLK clock low level width tmewL 0.35 x tymcpp — ns

SD_CLK clock rise time tMMCLH — 1.5 ns

SD_CLK clock fall time tMMCHL — 1.5 ns

SD_CMD, SD_D7 to SD_DO output data delay time tvmcobLy -1.7 1.1 ns

SD_CMD, SD_D7 to SD_DO input data setup time™2 tvmcisu — — ns

SD_CMD, SD_D7 to SD_DO input data hold time"2 tMMCIH — — ns

SD_CMD, SD_D7 to SD_DO input data width"2 tmmciow 3.6 — ns

Note 1. tpcyc indicates internal bus (Be) cycle.
Note 2. In HS200 mode, tuning by SCC is required. For details, see section 49.6, Sampling Clock Controller (SCC), in the RZ/A2M
Group User’s Manual.

tMmcep

tumewr | tvmcwH |

SD_CLK
tMmCHL (| | tMmcLH

—» >

tmvcisu | tumein

SD_CMD, SD_D7 to SD_DO input

tmmcipw

SD_CMD, SD_D7 to SD_DO output

tmmcobLy (max) tMmcobLy (min)

Figure 3.105 SD/MMC Host Interface (MMC Interface HS200 mode 1.8-V power supply selection)
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3.4.29 General Purpose I/0O Ports Timing

Table 3.38 General Purpose I/O Ports Timing

ltem Symbol Min. Max. Unit Figure
Output data delay time tPORTD — 100 ns Figure 3.106
Input data setup time tPoRTS 100 —

Input data hold time tPORTH 100 —_

CKIO {_\_
tporTs | trorTH

Port
(read)

Port
(write)

X X

tPORT)

Figure 3.106 General I/O Ports Timing
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3.4.30 Debugger Interface Timing

Table 3.39 Debugger Interface Timing

ltem Symbol Min. Max. Unit Figure

TCK cycle time trekeye 50" — ns Figure 3.107
TCK high pulse width trekH 0.4 0.6 treKeye

TCK low pulse width trekL 0.4 0.6 trekeye

TDI setup time trois 10 —_ ns Figure 3.108
TDI hold time troH 10 — ns

TMS/SWDIO setup time trmss 10 — ns

TMS/SWDIO hold time trmsH 10 — ns

SWDIO delay time tswpo — 16 ns

TDO delay time troop — 16 ns

Capture register setup time tcaPTS 10 —_ ns Figure 3.109
Capture register hold time tcaPTH 10 — ns

Update register delay time tupDaTED — 20 ns

Trace clock cycle treye 7.57 — ns Figure 3.110
Trace clock high level trhe 2.5 — ns Output load: 15 pF
Trace clock low level trie 2.5 — ns

Trace data delay time troT 0.1 x trgyc — 0.1 0.4 x trcyc— 0.2 ns

Note 1. Should be greater than the peripheral clock 0 (PO®) cycle time.

tTCKt:yc |

1/2 PVec/

Figure 3.107 TCK Input Timing

tTCKcyc |
Y
TCK 1
tTDIS tTDIH
TDI >§ §<
tTMSS tTMSH
TMS/SWDIO >Z" X
(input) *
tSWDO
-
SWDIO >Z
(output) o
tTDOD
-
TDO >§
—

Figure 3.108 Data Transfer Timing
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< /
TCK i

tCAF’TS tCAPTH

Capture
register
tuppaTeED

Update =
register

Figure 3.109 Boundary Scan Input/Output I/O Timing

tTCYC

tTHC tTLC

| |
Trace_Clk Z |S
/- 0.3 x PVcc
Trace_Ctrl, Trace_Datan
(Output)
tror tror

Figure 3.110 Trace Interface Timing

0.7 x PVcc
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3.4.31 AC Characteristics Measurement Conditions

« 1/O signal reference level: PVec/2, PVee SPI/2, PVec HO/2, PVee SDO0/2, PVee SD1/2, the minimum values of
Vi, V14, and Vg, and the maximum values of Vi, V1_, and Vg (refer to the individual timing chart)

« Input pulse level: PVce, PVee SPI, PVee HO, PVee SDO, and PVee _SD1

« Input rise and fall times: 1 ns
LSI output pin O—I—o Measurement point
l C.

CMOS output

Note: C| is the total value that includes the capacitance of measurement tools.
CL=30pF

Figure 3.111 Output Load Circuit
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35 A/D Converter Characteristics

Conditions: Vcc=1.14t0 1.26 V, PVcc = USBDPVcc0 = USBDPVeel = AVec=3.0t0 3.6 V,
PVee SPI=3.0t03.6 V/1.7t0 1.9 V,PVcc_SD0=3.0t03.6 V/1.7t0 1.9 V,PVcc_SD1=3.0t03.6V/1.7 to
1.9V, PLLVcc =1.14 t0 1.26 V, USBAPVcc0O = USBAPVceecl =3.0t0 3.6 V, LVDSAPVcc=3.0t03.6 V,
LVDSPLLVce =1.14to 1.26 V, PVcc_ HO = MIPIAVccl18=1.7t0 1.9V,

Vss=AVss =USBVss=0V
Ta =-40 to +85°C, Tj =—40 to +125°C

Table 3.40 A/D Converter Characteristics

ltem Min. Typ. Max. Unit Test Conditions
Resolution 8 — 12 bits

Analog input capacitance — — 30 pF

Conversion time*! (P1¢ = 66 MHz, POp = 33 MHz) 1 — — us Sampling in 20 states
Permissible signal-source impedance — — 1 kQ

DNL — — + LSB

INL — — + LSB

Offset error — — +55 LSB

Full-scale error — — +55 LSB

Absolute accuracy — — + LSB

Note: The above specification values 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 above ranges.

Note 1. The conversion time includes the sampling time and the comparison time (tgp_ + tsam)-
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4. Package Dimensions
JEITA Package Code RENESAS Code MASS(TYP.)[d]
P-LFBGA176-13x13-0.80 PLBG0176GA-B 0.41
E
‘
INDEX AREA
=]
| 1<
O T TITT ONVEVEAVAVEVAY)
=]y cz] b
(ZE)
Reference Dimension in Millimeters
I
R | 0oooo000dOOOOOOD Symbol 1 in. | Nom. | Max,
P OC0O0O0O0OO0OPOOOOOOO . D 12.9 13.0 13.1
N O0O0O0O0O0OOPOOOOOOO @, £ 129 13.0 131
M O0O0O0OO0O0OOPOOOLOOOO
L | 0000 0000 - - 140
K 0000 O000 A1 0.30 0.35 0.40
J O00O0 OO00O0 [e] - 0.8 -
H 0006 SASASEC b 0.40 0.45 0.50
G (OXONONO) OO00O0 _ _
X1 0.15
F (OXONONO) OO0 Oh
E | 0000 00 0% x2 - B L
D O0O0O0OO0O0OODODOOOOOOO B y - - 0.10
C O0O0O00O0OPOOOOOOO y1 - - 0.20
B | 0O0O0O0000QPOOO0O000 n _ 176 _
A 0000000PQO00000O0 2 — 09 —
Ze - 0.9 -
12 3 45 6 7 8191011121314 15
nxpb
& x1M[s[AM[BM]
x2M|S
Figure 4.1 Dimensions of 176-Pin BGA Package
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JEITA Package Code RENESAS Code Previous Code MASS[Typ.]
P-LFBGA256-11x11-0.50 PLBGO0256KA-A BP-256C/BP-256CV 0.3g
- [o] IR
Plwls]a — . —_ Blwls[s]
I
41 [u]
!
\
w4 r
4 A
'..-_\"i_s |
s Y i ) 1
y | 1 <
y [s < '
= = 2o
s [000000000000000000000 [w
v |00000C0000000000000000 1
W (o] 6] o0
v |00 000000000000000 0O
u |00 0000000O000000O 0O I
1 |oo oo co 0o
R |oo oo 0o 00
P 00 00 o0 00 B
u gg gg 83 83 | Dimension in Millimeters
M . e
L —[00-00 0000 LN Tip e
k |co oo 00 00 i Min Nom | Max
J o0 00 oQ 00 ' : 1
H o0 OO0 oo 00
11 1 o]
i
£ |00 0000000OOO00O0O 0O [] | 11.00 |
D 00 0000000000 00000 00 | w
¢ |oo oo |N v 0.15
8 |000000000000000000000 !
4 |000000000000000000000 w 0.20
12345678 9101M12131415161718192021 i A 140
e Wsa s At | 020 | 025 | 030
el 0.50
b 0.25 0.30 0.35
X — — 0.05
y 0.08
¥1 0.2
So
.SE
Zp 0.5
[Ze 0.5

Figure 4.2 Dimensions of 256-Pin BGA Package
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JEITA Package code

RENESAS code

Previous code

MASS(TYP.)[g]

P-FBGA272-17x17-0.80

PRBGO0272GA-A

0.90

o
4

Alyls| <

a8 Pia]

Y | codoo00000b000000000 | [@
W| 00000000000000000000
vV [ 00000000000000000000
U| 0000000000/0000000000
T | 0000 0000
R| 0000 0000
p | 0cooo0 0000

B] N| 0000 0000
M | 0cooo 0000 0000
L| 0000 0000 0000
K | 0000 0000 0000
J| cooo 0000 0000
H | 0000 0000
G| 0000 0000
F | cooo 0000
E| cooo 0000

D | 00000000000000000000

c| ©0000000000000000000 | N
B | 00000000000000000000
A| 0000000000000 0000000
1 3 5 7 9 M1 13 15 17 19
2 4 6 8|10 12 14 16 18 20

b
¢ o@[s[A[e]

Reference Dimension in Millimeters
Symbol | ygin | Nom. | Max.
[D] - 17.00 -
[E] - 17.00 -

v - - 0.15
w - - 0.30
A - - 1.90
A1 0.35 0.40 0.45
[e] - 0.80 -
b 0.45 0.50 0.55
X - - 0.08
y - - 0.10
y1 - - 0.20
- 0.40 -
- 0.40 -
- 0.90 -
- 0.90 -

Figure 4.3 Dimensions of 272-Pin BGA Package
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JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-FBGA324-19x19-0.80 PRBGO0324GA-A - 1.2
“ Unit:mm
(7]
4 |W ]S [A lIl =
9
AN
x 4
o[V ]
| 7
! J T C )] ! j 4 f
2 (&y 5] ———
< < Reference Dimension in Millimeters
Symbol Min Mon Max
=] D] — | 1900 | —
3)@‘* — | 1680 | —
AB 000000000 00
AA | 00000000000 o — | 1900 | —
Y| 0000000000000000 o
W | 000000000000 0 0 [E1] — | 1680 | —
V| cooo o
u 0000 \ — — 0.15
T| 0000 o)
R_| 0000 w — — | 020
Eln' | 6000 001666 o
, M| 0000 001000 o H [e] — 080 -
L 6000 000000 0000
K| 0000 00000 000 A — 176 | 210
J 0000 olooo 0000
H| coooO 0000 Al 0.35 0.40 0.45
G 0000 0000
F| 0000 0000 b 0.45 0.50 0.55
E 0000 0000
D| 0000000000000000000000 |y X _ _ 0.08
c 0000000000000 0000000C— [
| B oooooooooooooooooooooeél . . 010
H ‘A 0000Q00000I0000000000G—+—1 y :
ﬂ 2 4 |_8 10 2 14 16 18 20 22 y1 — — 0.20
1 3 5 7 9 11! 13 15 17 19 21
— | 110 | —
PG hx b b — [t ] =

Figure 4.4 Dimensions of 324-Pin BGA Package
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be
touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.

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

3. Input of signal during power-off state
Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements.
Follow the guideline for input signal during power-off state as described in your product documentation.

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

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

6. Voltage application waveform at input pin
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V,_(Max.)
and V| (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level
is fixed, and also in the transition period when the input level passes through the area between V,_(Max.) and V| (Min.).

7. Prohibition of access to reserved addresses
Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these
addresses as the correct operation of the LSI is not guaranteed.

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



Notice

1.

10.

1.

12.

13.
14.

(Note1)

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 infringement 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.
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.

"High Quality":

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)
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