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Notice

1. 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 of these
circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for
any losses incurred by you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas
Electronics does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever
for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of 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. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other
intellectual property rights of Renesas Electronics or others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or
in part. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such
alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High
Quality”. The recommended 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; and industrial
robots etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster
systems; anticrime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor 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 damages (nuclear reactor control systems, military equipment etc.). You must check the quality
grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable
for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for
which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas
Electronics, especially with respect to the maximum rating, operating supply voltage range, movement power voltage
range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no
liability for malfunctions or damages arising out of the use of Renesas Electronics products beyond such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products
have specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to
implement safety measures to guard them against the possibility of physical injury, and injury or damage caused by fire
in the event of the failure of a Renesas Electronics product, 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, please
evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all
applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation,
the EU RoHS Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your
noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may 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 should not
use Renesas Electronics products or technology described in this document for any purpose relating to military
applications or use by the military, including but not limited to the development of weapons of mass destruction. When
exporting the Renesas Electronics products or technology described in this document, you should comply with the
applicable export control laws and regulations and follow the procedures required by such laws and regulations.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or
otherwise places the product with a third party, to notify such third party in advance of the contents and conditions set
forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as
a result of unauthorized use of Renesas Electronics products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of
Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its
majority owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU 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. 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 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. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power reaches the level at
which resetting has been specified.
3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSI is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

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.
Moreover, 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.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm that

the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the 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.




Disclaimer

By using this Renesas Starter Kit (RSK), the user accepts the following terms:

The RSK is not guaranteed to be error free, and the entire risk as to the results and performance of the RSK is
assumed by the User. The RSK is provided by Renesas on an “as is” basis without warranty of any kind whether
express or implied, including but not limited to the implied warranties of satisfactory quality, fitness for a particular
purpose, title and non-infringement of intellectual property rights with regard to the RSK. Renesas expressly
disclaims all such warranties. Renesas or its affiliates shall in no event be liable for any loss of profit, loss of data,
loss of contract, loss of business, damage to reputation or goodwill, any economic loss, any reprogramming or recall
costs (whether the foregoing losses are direct or indirect) nor shall Renesas or its affiliates be liable for any other
direct or indirect special, incidental or consequential damages arising out of or in relation to the use of this RSK, even
if Renesas or its affiliates have been advised of the possibility of such damages.

Precautions

The following precautions should be observed when operating any RSK product:

This Renesas Starter Kit is only intended for use in a laboratory environment under ambient temperature and humidity
conditions. A safe separation distance should be used between this and any sensitive equipment. Its use outside the
laboratory, classroom, study area or similar such area invalidates conformity with the protection requirements of the
Electromagnetic Compatibility Directive and could lead to prosecution.

The product generates, uses, and can radiate radio frequency energy and may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a particular installation. If this
equipment causes harmful interference to radio or television reception, which can be determined by turning the
equipment off or on, you are encouraged to try to correct the interference by one or more of the following measures;

e ensure attached cables do not lie across the equipment

e reorient the receiving antenna

e increase the distance between the equipment and the receiver

e connect the equipment into an outlet on a circuit different from that which the receiver is connected
e power down the equipment when not in use

e consult the dealer or an experienced radio/TV technician for help NOTE: It is recommended that wherever
possible shielded interface cables are used.

The product is potentially susceptible to certain EMC phenomena. To mitigate against them it is recommended that the
following measures be undertaken;

e The user is advised that mobile phones should not be used within 20m of the product when in use.
e The useris advised to take ESD precautions when handling the equipment.

The Renesas Starter Kit does not represent an ideal reference design for an end product and does not fulfil the
regulatory standards for an end product.




General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU 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
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When switching the clock signal during program execution, wait until the target clock signal has
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Moreover, 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.
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Before changing from one product to another, i.e. to a product with a different part number, confirm
that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the 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.




How to Use This Manual

1. Purpose and Target Readers

This manual is designed to provide the user with an understanding of the RSK+ hardware functionality, and
electrical characteristics. It is intended for users designing sample code on the RSK+ platform, using the many
different incorporated peripheral devices.

The manual comprises of an overview of the capabilities of the RSK+ product, but does not intend to be a
guide to embedded programming or hardware design. Further details regarding setting up the RSK+ and
development environment can found in the tutorial manual.

Particular attention should be paid to the precautionary notes when using the manual. These notes occur within the body
of the text, at the end of each section, and in the Usage Notes section.

The revision history summarizes the locations of revisions and additions. It does not list all revisions. Refer to the text of
the manual for details.

The following documents apply to the RZ/A1IHH Group. Make sure to refer to the latest versions of these
documents. The newest versions of the documents listed may be obtained from the Renesas Electronics Web
site.

Document Type Description Document Title Document No.
User's Manual Describes the technical details of the RSK hardware. RSK+RZA1H R20UT3007EG
User’s Manual
Tutorial Manual Provides a guide to setting up RSK environment, RSK+RZ/A1H R20UT3008EG
running sample code and debugging programs. Tutorial Manual
Quick Start Guide Provides simple instructions to setup the RSK and RSK+RZA1H R20UT3006EG
run the first sample, on a single A4 sheet. Quick Start Guide
Schematics Full detail circuit schematics of the RSK. RSK+RZA1H R20UT2586EG
Schematics
Hardware Manual Provides technical details of the RZ/A1H RZ/A1HH Group RO1UHO403EJ
microcontroller. User's Manual:
Hardware




2. List of Abbreviations and Acronyms

Abbreviation

Full Form

ACIA

Asynchronous Communications Interface Adapter

bps bits per second

CRC Cyclic Redundancy Check

DMA Direct Memory Access

DMAC Direct Memory Access Controller

GSM Global System for Mobile Communications
Hi-Z High Impedance

IEBus Inter Equipment Bus

I/O Input/Output

IrDA Infrared Data Association

LSB Least Significant Bit

MSB Most Significant Bit

NC Non-Connect

PLL Phase Locked Loop

PWM Pulse Width Modulation

SFR Special Function Register

SIM Subscriber Identity Module

UART Universal Asynchronous Receiver/Transmitter
VCO Voltage Controlled Oscillator

Abbreviation

Full Form

ADC Analog-to-Digital Converter

e2 studio Renesas Eclipse Embedded Studio Integrated Debugging Environment
EMC Electromagnetic Compatibility

ESD Electrostatic Discharge

12C, lIC Philips™ Inter-Integrated Circuit Connection Bus
IRQ Interrupt Request

J-LINK On-chip Debugger

KR Key Return

LCD Liquid Crystal Display

LED Light Emitting Diode

MCU Micro-controller Unit

n/a Not applicable

n/c Not connected

PC Personal Computer

QSPI Quad Serial Programming Interface

RSK Renesas Starter Kit

RSK+ Renesas Starter Kit + (denotes extra functionality over standard RSK)
SAU Serial Array Unit

SEGGER JLink-Lite On-chip Debugger

SPI Serial Peripheral Interface

USB Universal Serial Bus

All trademarks and registered trademarks are the property of their respective owners.
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LENESAS

RSK+RZA1H R20UT3007EG0200
Rev. 2.00
RENESAS STARTER KIT+ May 17, 2015

1. Overview

1.1 Purpose

This RSK is an evaluation tool for Renesas microcontrollers. This manual describes the technical details of
the RSK hardware. The Quick Start Guide and Tutorial Manual provide details of the software installation and
debugging environment.

1.2 Features

This RSK provides an evaluation of the following features:
« Renesas microcontroller programming

« User code debugging

« User circuitry such as switches, LEDs and a potentiometer
« Sample application

« Sample peripheral device initialisation code

The RSK board contains all the circuitry required for microcontroller operation.

R20UT3007EG0200 Rev. 2.00 RENESAS Page 10 of 53
May 17, 2015



RSK+RZA1H 2. Power Supply

2. Power Supply

2.1 Requirements

This RSK is supplied with a SEGGER JLink-Lite debugger. This board is supplied with a 5Vdc supply using a
5.0mm barrel power jack. The board can operate with a supply of up to 12Vdc if required, with appropriate
changes to jumper settings as detailed in Table 2.1.

| Ensure to check the three pin PWR_SEL jumper settings prior to connecting the power supply.

Details of the power supply requirements for the RSK , and configuration are shown in Table 2-1 below. The
default RSK power configuration is shown in bold, blue text.

It is essential that if a 12V supply is used that PWR_SEL is NOT linked on pins 2-3 or an overvoltage will be
applied to the MCU and associated devices, resulting in likely destruction of the whole board

CN5 Setting PWR_SEL Setting Regulator IC Output
IC Voltage Power Name
12v Pin1-2 shorted IC5 5V BOARD_5V
IC4 3.3V BOARD_VCC
IC21 1.18v CORE_VCC
5V Pin2-3 shorted IC36 3.3V AVREF

Table 2.1: Main Power Supply Requirements

The main power supply connected to PWR1 should supply a minimum of 5W to ensure full functionality.

When designing an RZ/A1H MCU into a new board, it should be noted that if the 3.3V supply is valid and the
1.18V core supply is not, then MCU input and output ports will be in an undefined state until the 1.18V core
supply is valid. When designing the MCU power sequencing during board hardware design it is strongly
advised to ensure that the 1.18V supply is valid before the 3.3V.

The 1.18V core supply on the RSK+RZA1H board is valid before the 3.3V supply, so on the RSK+RZA1H the
input/output ports remain in a defined state during the power up period.

2.2 Power-Up Behaviour

When the RSK is purchased, the RSK board has the ‘Release’ or stand-alone code from the example tutorial
software pre-programmed into the Renesas microcontroller. On powering up the board the LEDs will start to
flash. After 200 flashes or after pressing any switch, the text on the LCD display will change and the LEDO will
begin to flash at a rate controlled by the potentiometer.

R20UT3007EG0200 Rev. 2.00 RENESAS Page 11 of 53
May 17, 2015



RSK+RZA1H

4. Connectivity

3. Board Layout

3.1

Component Layout

Figure 3-1 below shows the top component layout of the board.
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Figure 3.1: Board Layout
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RSK+RZA1H 4. Connectivity

3.2 Board Dimensions

See Appendix A

R20UT3007EG0200 Rev. 2.00 REN ESNS Page 13 of 53
May 17, 2015



RSK+RZA1H

4. Connectivity

4. Connectivity

4.1 Internal RSK Connections

The diagram below shows the RSK board components and their connectivity to the MCU.

Figure 4.1: Internal RSK Block Diagram

PMOD™ interface Line
2 channels . IN
Audio CODEC
Line
Out
USB / Serial Interface
SDRAM
4x User LEDs PORTS— SAEELE
3x Power LEDs ) NOR Flash
64MB / 512Mb
SDCARD Slot
MMCCARD Slot NAND Flash
256MB / 2Gh
QSPI Flash
128MB/ 1Gb
NAND
EEPROM
L 16kB
Composite Video Fiters i IIC——  Ethemet MAC Storage
2x Channels
CAN 2 channels USB
1xHost/Function
Digital video Connector (default as Host)
(MIL) 1xFunction/Host
(8 or 16 bit possible) (default as Function)
Selected 8 bit
Ethernet
SIM Card RGE)SSS LVDS
Pads Only — Not fitted LVDS
LVDS
JTAG
CMOS Camera Interface (D)
Connector Only — No Camera
Debugger
JLINK
SSI Interface 20pin ULINK2
(Pin header only) 20pin ETM
External display Panel
SPDIF 7" Projective Capacitive
touch
800 X 480

R20UT3007EG0200 Rev. 2.00 RENESAS
May 17, 2015
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RSK+RZA1H 4. Connectivity

4.2 Debugger Connections

The diagram below shows the connections between the RSK, SEGGER JLink-Lite debugger and the host PC.

Cable USB Cable

}HU S DDHDD ki [

U:D 0

User Interface N M

|

[ | —

4\:| SEGGER
Sobo Jlink-Lite I
RSK / /7 NS \
/| |\
{4/ I | W DN

Host PC
Figure 4.2: Debugger Connection Diagram

R20UT3007EG0200 Rev. 2.00 RENESAS
May 17, 2015
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RSK+RZA1H

5. User Circuitry

5. User Circuitry

51 Potentiometer

A single-turn potentiometer, RV1, is connected as a potential divider to analogue input AN7, P1_15, pin Y19.
The potentiometer can be used to create a voltage between AVCC and AD_Ground.

The potentiometer is fitted to offer an easy method of supplying a variable analogue input to the microcontroller. It does
not necessarily reflect the accuracy of the controller’s ADC. Refer to the RZ/A1H Group Hardware Manual for further
details.

5.2 Clock Circuit

Clock circuits are fitted to the RSK+ to generate the required clock signals to drive the MCU, and associated
peripherals. Refer to the RZ/A1H Group Hardware Manual for details regarding the clock signal requirements,
and the RSK+RZA1H board schematics for information regarding the clock circuitry in use on the RSK+.
Details of the oscillators fitted to the board are listed in Table 5-1 below.

Crystal/Oscillator Function Default Placement Frequency Device Package
osc2 Main MCU oscillator. Fitted 13.333MHz SOJ 4Pin

0OscC1 Audio oscillator. Fitted 22.5792MHz TXC_TD_2P5X2
0OSC3 Video oscillator. Fitted 27.000MHz QFN4

X6 RTC 1 clock Fitted 32.768kHz ABS06

X3 RTC 2 clock Fitted 4.000MHz HC-49

X4 USB Clock Fitted 48.000MHz FA-238

Table 5.1: Oscillators

5.3 RCA Video Input
The RSK+ board provides two channels of RCA video input to the RZ/A1H MCU, on connectors CN38 and

CN39. These connect to the RSK+RZA1H MCU on pins VIN1A, B15 and VIN2A, A15 respectively, via 100nF
decoupling capacitors. Refer to the RSK+RZA1H board schematics for further information.

5.4 Switches

There are five switches located on the RSK+ board. The function of each switch and its connection is shown
in Table 5-2. For further information regarding switch connectivity, refer to the RSK+RZA1H schematics.

] ] MCU
Switch Function -

Port Pin

RES When pressed, the microcontroller is reset. RES# Y8

SW1 Connects to an IRQ input for user controls. IRQ3 (P1_9) AB18

SW2 Connects to an IRQ input for user controls. IRQ2 (P1_8) AAL17

SW3 Connects to an IRQ input for user controls. IRQ5 (P1_11) AA18

NMI Connects to the non-maskable input for user controls. NMI Y9

Table 5.2: Switch Connections

R20UT3007EG0200 Rev. 2.00
May 17, 2015
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RSK+RZA1H 5. User Circuitry

5.5 Port Expander

The RSK+ board utilises two port expander ICs, IC34 and IC35 in order to provide more I/O signals. These
devices are the CAT9554 from On Semiconductor. For further information on these devices visit the On
Semiconductor website at www.onsemi.com.

The port expanders provide 8 parallel 1/0 lines each, which can be accessed via an I°C/SMBus serial
connection. On the RSK+ board, they are able to be accessed at different addresses on I1°C channel 3 on the
MCU. The I°C logical address for IC34 is 0x40 and IC35 is 0x41. Table 5.3 details the signal connections to
IC34 and Table 5.4 details the signal connections to IC35.

Port Number Signal name Function
0 LED1 LED output control. Output low = ON, output high = OFF
1 LED2 LED output control. Output low = ON, output high = OFF
2 LED3 LED output control. Output low = ON, output high = OFF
3 NOR_A25 Bit #25 of NOR Flash Addressing
4 PMOD1_RST Reset line for PMOD Channel 1
5 PMOD2_RST Reset line for PMOD Channel 2
6 SD_CONN_PWR_EN Power supply enable for external SD card connection
7 SD_MMC_PWR_EN Power supply enable for MMC card connection

Table 5.3: Port Expander IC34 Connection Details

Port Number Signal name Function
0 PX1_ENO Multiplex control for LCD/DV Data Lines. Low = LCD, High = DV
PX1_EN1 Multiplex control for Ethernet/general Data Lines.
Low = general, High = Ethernet.
TFT_CS Chip select for TFT
3 PX1_ENS3 Multiplex control for PWM timer channels and audio codec IC14 serial
ADC/DAC 1/0O lines.
4 USB_OVR_CURRENT Signal from USB power controller indicating overcurrent condition.
5 USB_PWR_ENA Enable USB power supply for channel 0
6 USB_PWR_ENB Enable USB power supply for channel 1
7 PX1_EN7 Multiplex control for Address bus line A18-A21 and sound generator

outputs SGOUTO-4.

Table 5.4: Port Expander IC35 Connection Details

5.6 CAN
There are two CAN channels which connect to the MCU as listed in Table 5.5.
MCU
CAN Signal Function -
Port Pin
CAN_CTX1 CAN Channel 1 Transmit P5_10 B7
CAN_CRX1 CAN Channel 1 Receive P5 9 A7
CAN_CTX2 CAN Channel 2 Transmit P7_3 J3
CAN_CRX2 CAN Channel 2 Receive P7 2 H1
Table 5.5: CAN Connection
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5.7 SD/MMC

The RSK+ board provides an SD/MMC card socket, CN1. The connections are detailed in Table 5.6.

Signal Function Mcy -

Port Pin
NAF1_TRACED1 SMWP1 | Write Protect P39 W20
NAFO_TRACEDO_SMCD Card Detect P3_8 V19
NAF5_SMCMD Command I/O P3_13 R22
NAF4_SMCLK Clock P3_12 T22
NAF3_TRACED3_SMDO Data 0 P3_11 T21
NAF2_TRACED2_SMD1 Data 1 P3_10 T20
NAF7_SMD2 Data 2 P3_15 R20
NAF6_TRACECLK_SMD3 | Data3 P3_14 R21
P4 0 _FRE_MMCD4 Data 4 P4 0 P20
P4 1 FCLE_MMCD5 Data 5 P4 1 p22
P4 2 FALE_MMCD6 Data 6 P4 2 P21
P4 3 FWE_MMCD7 Data 7 P4 3 N22

Table 5.6: SD/MMC Connection

Note that it is not possible to boot from an SD card that is connected to the SD/MMC connector CN1. This is
because the connector utilises channel 1 of the SD controller integrated in the RZ/A1H MCU. For further
information, refer to the hardware manual, table 3.1.

5.8 SDRAM / NOR Flash

The RSK+ board provides 32MByte SDRAM, IC24 and 16MByte NOR Flash, IC23 connected to the address /
data buses.

Note that the SDRAM as fitted on the RSK+ board is configured in hardware to use the Chip Select line CS2.
The BSC module within the RZ/A1H MCU assumes a second SDRAM device will be connected also to CS3.
As such it is necessary that the BSC within the RZ/A1H MCU is configured to use both CS2 and CS3 as
SDRAM, even though a second SDRAM is not present on CS3, and that CS3 is not used on the expansion
headers. As such option link R164 must NOT be fitted, to prevent bus conflicts. By default this link is not fitted,
as this port pin is configured for LEDO. For other external memory mapped devices, chip select CS1 remains
available for use.

This is a known limitation of the RSK+ board. For new applications with only one SDRAM it is recommended
to connect the SDRAM to CS3, which will allow single SDRAM use without issue.

See the hardware manual Bus State Controller section 8.4.3 CS2WCR(SDRAM) , p171 for further details.

Note that the NOR Flash is configured to operate on the bus control line CSO. In order for this to operate
Jumper link JP18 and resistor link R314 (fitted as default) must be connected. Refer to the RSK+RZA1H
board schematics for further information.
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5.9 NAND Flash

The connections of the NAND FLASH are detailed in Table 5.7.

Signal Function Mcy -
Port Pin
NAFO_TRACEDO_SMCD 10 line 0 P38 V19
NAF1_TRACED1_SMWP1 10 line 1 P3_9 W20
NAF2_TRACED2_SMD1 10 line 2 P3_10 T20
NAF3_TRACED3_SMDO 10 line 3 P3_11 T21
NAF4_SMCLK 10 line 4 P3_12 T22
NAF5_SMCMD 10 line 5 P3_13 R22
NAF6_TRACECLK_SMD3 10 line 6 P3_14 R21
NAF7_SMD2 10 line 7 P3_15 R20
P4 3 FWE_MMCD7 Write Enable P4 3 N22
P4 2 FALE_MMCD6 Address latch Enable P4 2 P21
P4 1 FCLE_MMCD5 Command Latch Enable P4 1 P22
P4 0_FRE_MMCD4 Read Enable P4 0 P20
P1_2 FRB Ready Busy P12 B18
FCE_NAND Chip Enable P5 5 C10

RESET2_N Write Protect Connected to reset circuit

Table 5.7: NAND Flash Connection

To enable boot for the NAND FLASH, set SW6 pins 1/2/3 to OFF. The NAND device is 256MByte in size,
however, it should be noted however, that only 64MByte is addressable. Refer to section 6.1.5 for further

details.

5.10

Dual QSPI Flash

The RSK+ board provides two 64MByte Serial Flash memory ICs, IC25 and IC26, which connect to the
RZ/A1H MCU via the SPI Multi I/O Bus Controller. Signal Connections are detailed in Table 5.8 below.

Signal Function MCU -
Port Pin
SPBCLK_0 Serial Clock (Common) P9 2 Cc8
P9 3 SPBSSL_O Chip Select (Common) P9 3 A6

RESET_N Device Reset (Common) Connected to reset circuit
P9 _4 SPBIO00_0 Serial Input / 10_0 (IC26 Device 0) P9 4 B6
P9 5 SPBIO10 0 Serial Output / 10_1 (1C26 Device 0) P9 5 C7
P9 6 _SPBIO20 0 Write Protect / |O_2 (IC26 Device 0) P9 6 A5
P9_7_SPBIO30_0 Hold / 10_3 (IC26 Device 0) P9_7 B5
P2_12 SPBIO01_0 Serial Input / 10_0 (IC25 Device 1) P2_12 A21
P2_13 SPBIO11 0 Serial Output / 10_1 (IC25 Device 1) P2 13 A20
P2_14 SPBIO21_0 Write Protect / 10_2 (IC25 Device 1) P2_14 Cc18
P2_15 SPBIO31_0 IRQ1 | Hold/IO_3 (IC25 Device 1) P2 15 B19

Table 5.8: SPI Flash Connection
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5.10.1 QSPI Modes of Operation

There are several modes of operation of the QSPI memory in conjunction with the serial memory controller in
the RZ/A1H MCU. On the RSK+ board, there are two QSPI memory devices, attached to ports 0 and 1, of the
Multi I/O SPI controller’s channel 0. Channel 1 is used for other functions.

SP1 multi 1/O bus controller

PORT 0

PORT 1

SPBSSL_0
SPBCLK_O

IC26 (Serial Flash 0)

CS#

SPBMOO_0/SPBIO00_0
SPBMIO_0/SPBIO10_0
SPBIO20_0

SPBIO30_0

SCK

SI/100

SO /101
W# /102

Channel O

HOLD# /103

IC25 (Serial Flash 1)

CS#

SPBMOL1_0/SPBIO0L_0
SPBMI1_0/SPBIO11_0
SPBIO21 0

SPBIO31_0

SCK

SI/100

SO /101

Wi /102

HOLD# /103

PORT 0

PORT 1

SPBSSL_1
SPBCLK_1

SPBMOO0_1/SPBIO00. 1
SPBMIO_1/SPBIO10_1
SPBIO20_1

SPBIO30_1

Channel 1

SPBMO1_1/SPBIO01_1
SPBMI1_1/SPBIO11_1
SPBIO21_1

SPBIO31_1

Figure 5.1: RZ/A1H SPI multi I/O controller.

Each QSPI memory device can support one, two or four simultaneous serial lines of I1/O. Furthermore, the
controller allows each channel’s ports to work in parallel, providing up to eight simultaneous serial lines of /0
in dual QSPI mode. During the QSPI boot mode Port 0 is used and is accessed using only the clock,

SPBMOO0 and SPBMIO signals (Single bit Single channel).

Channel 0
Port 0

SPBSSL

-

SPBCLK m
SPBMOO
SPBMIO

Serial
Flash

Figure 5.2: Single bit single channel operation mode.
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It is important to recognise that these eight lines are serial inputs, and are not operating on the same byte, but
successive bytes. When operating over the two ports it should be noted that the memory structure is
fundamentally different from single channel operation, as lines 1-4 are working with the memory on Port 0 and
5-8 are working with Port 1. Figure 5.3 attempts to show this visually.

Bytel3
Bytel4
Bytel5
Bytel6

Byte9

Bytel0
Bytell
Bytel2

Byte5
Byte6
Byte7
Byte8

Byte9

Bytel0
Bytell
Bytel2

Byte13
Byte14
Byte15
Byte16

Single Channel Mode

Serial Flash 0
»| Bytel Byt Byt Bytel
Bytel —> LoRT 0 ytel3  Byte9 yte5 Byte
Byte2 —» »| Byteld Bytel0 Byte6 Byte2
Byte3 — »| Bytel5 Bytell Byte7 Byte3
Byte4 —» » Bytel6 Bytel2 Byte8 Byted
Serial Flash 1
PORT 1 NOT ACCESSED
Dual Channel Mode
Serial Flash 0
Bytel — > Byte9 Bytel
Byte2 — PORTO > Bytel10 Byte2
Byte3 —» > Bytell Byte3
Byte4d — - Byte12 Byte4
Serial Flash 1
Byte5 —» > Bytel3 Byte5
Byte6 —» PORT 1 > Bytel4 Byte6
Byte7 — > Bytel5 Byte7
Byte8 —» > Bytel6 Byte8

Figure 5.3: Memory access of Single and Dual Mode QSPI Operation.

The consequence of this is that data stored in QSPI FLASH needs to be accessed in the same manner as it
has been programmed in. If data is accessed in Single QSPI mode when it has been programmed in Dual
QSPI mode, then every fourth group of four bytes will be missing. Conversely data accessed in Dual Channel
mode when it has been programmed in Single Channel mode will have blocks of four bytes from the other port

inserted between every fourth byte of correct data.
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5.11 Universal Serial Bus (USB)

This RSK+ board is fitted with two channels of USB. Each channel can operate as either a host or as a
function device. Channel 0 is by default configured as USB Function and the connector and jumper link
settings for the channel 0 power supply are shown in Table 5.10. Channel 1 is by default configured as USB
Host and the connector and jumper link settings for the Channel 1 power supply are shown in Table 5.12. The
signal connections to the MCU for Channel 0 and Channel 1 are detailed in Table 5.9 and Table 5.11
respectively.

Note: Default settings are shown in bold, blue text

. . MCU
USB Signal Function -
Port Pin
DPO Positive differential data signal. DPO AA12
DMO Negative differential data signal. DMO AB12
VBUSO Cable monitor pin. VBUSINO Y12

USB_PWR_ENA

VBUS power supply enable.

Port Expander 2 IO[5] — See Table 5.4

USB_OVR_CURRENT

Over-current detection signal

Port Expander 2 IO[4] — See Table 5.4

Table 5.9: USBO Module MCU Connections

Operation as USB
Function

Fit Connector CN6

Do Not Fit Connector CN8

Power from Connector CN6

Link JP11 pins 2 and 3

Operation as USB Host

Fit Connector CN8

Do Not Fit Connector CN6

Power from RSK

Link JP11 pins 1 and 2

Table 5.10: USBO Module Connector and Power Settings

. . MCU
USB Signal Function -
Port Pin
DP1 Positive differential data signal. DP1 AB11
DM1 Negative differential data signal. DM1 AA1l
VBUS1 Cable monitor pin. VBUSIN1 Y11

USB_PWR_ENB

VBUS power supply enable.

Port Expander 2 IO[6] — See Table 5.4

USB_OVR_CURRENT

Over-current detection signal

Port Expander 2 I0[4] — See Table 5.4

Table 5.11: USB1 Module MCU Connections

Operation as USB Host

Fit Connector CN8

Do Not Fit Connector CN6

Power from RSK

Link JP11 pins 1 and 2

Operation as USB
Function

Fit Connector CN6

Do Not Fit Connector CN8

Power from Connector CN6

Link JP11 pins 2 and 3

Table 5.12: USB1 Module Connector and Power Settings

Note:
e When evaluating OTG, ensure to replace the default USB connector (USBO_D) with a USB Micro-AB connector.
e Connectors such as the one manufactured by Hirose Electric with part number ZX62R-AB-5P, can be used.
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5.12 Ethernet & EEPROM

This RSK+ board is fitted with an Ethernet connection. The connections from the Ethernet driver IC, IC12, are

detailed in Table 5.13. Refer to the RZ/A1H board schematics for further information.

Signal Mcu -
Port Pin
ET_MDC P5_9* A7
ET_MDIO P3_3 (**Multiplexed) AAB
ET_IRQ P4_14 IRQ6 G19
ET_RXCLK P3_4 (**Multiplexed) Y5
ET_RXD3 P2_11 (*Multiplexed) E19
ET_RXD2 P2_10 (**Multiplexed) B22
ET_RXD1 P2_9 (*Multiplexed) c21
ET_RXDO P2_8 (*Multiplexed) D20
ET_RXDV P3_6 (**Multiplexed) AB3
ET_RXER P3_5 (**Multiplexed) AA4
ET_TXEN P2_2 (**Multiplexed) F21
ET_TXDO P2_4 (*Multiplexed) F19
ET_TXD1 P2_5 (**Multiplexed) E22
ET_TXD2 P2_6 (**Multiplexed) E20
ET_TXD3 P2_7 (*Multiplexed) c22
ET_TXCLK P2_0 (**Multiplexed) L21
ET_TXER P2_1 (*Multiplexed) K22
ET_CRS P2_3 (*Multiplexed) G20

RESET2_N Connected to reset circuit
ET_COL P1_14 AA19

*This pin is connected to the MCU via link R105. Refer to section 6.1.8 for further

details.

**These pins are connected to the MCU via a multiplexer IC 1C29. Set Signal

PX1_EN1 High to connect t

hese signals to the MCU.

See section 5.20 for further details of the multiplexing on the RSK+ board.

Table 5.13: Ethernet Connection

A 2KByte EEPROM is fitted in order to store the MAC address for the Ethernet connection. This can be
accessed via I°C channel 3, with address 0xAO0. Connection details are described in Table 5.14 below.

o . MCU
I°C Signal Function -
Port Pin
SDA3 Serial Data Line P1 7 B16
SCL3 Clock Line P1 6 Al7

Table 5.14: EEPROM Connection on 1°C Channel 3

There is an eight-way configuration DIP switch, SW4, which is used to determine Ethernet settings on the
RSK+ board. Refer to section 6.3 for further details.
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5.13 LEDs

There are ten LEDs on the RSK. The function of each LED, its colour and connection are shown in Table 5.15.

LED Colour Function MCU

Port Pin
POWER_IN Green Indicates the status of the power connected to CN4. - -
POWER Green Indicates the status of the BOARD_5V (5V) power rail. - -
POWER Green Indicates the status of the BOARD_VCC (3.3V) power rail. - -
LEDO Green User operated LED. P7_1 H2
LED1 Orange User operated LED. * *
LED2 Red User operated LED. * *
LED3 Red User operated LED. * *
LED4 Yellow Ethernet Indication - -
LED5 Green Ethernet Indication - -
LED6 Green Ethernet Indication - -

*These LEDs are connected to port expander IC34’s 1/O pin. See section 5.5 for further detalils.

Table 5.15: LED Connections
5.14 Reset Circuit

A reset control circuit is fitted to the RSK+ to generate the required reset signal, and is triggered from the RES
switch, power supply monitor and debugger connection. Refer to the RZ/A1H hardware manual for details
regarding the reset signal timing requirements and the RSK+ schematics for information regarding the reset
circuitry in use on the board.

5.15 Audio

The RSK+ board provides audio input via a 3.5mm Stereo jack, CN19 and audio output via 3.5mm stereo jack
CNZ20. It also incorporates an audio codec device, IC14 which is linked to the MCU via the signals described
in Table 5.16

Signal Function Mcy -
Port Pin
SCL3 Clock Line P16 Al7
SDA3 Serial Data Line P17 B16
IRQ_AUDIO Hardware IRQ P3_1 AA7
SSIWS0 Digital Audio Left-Right Clock 10 P4 _5* M20
SSISCKO Digital Audio Bit Clock P4_4* M21
SSIRXDO Digital Audio Serial Data ADC Output P4 _6* L22
SSITXDO Digital Audio Serial Data DAC Input P4_7* L20
*Connection to ports via multiplexer IC30. See section 5.20 for more details.
Table 5.16: Audio Codec Connections
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5.16 USB Serial Port

A USB serial port implemented in another Renesas low power microcontroller (RL78/G1C) is fitted on the

RSK+ to the microcontroller Serial Communications Interface (SCI) module. Multiple options are provided to
allow re-use of the serial interface.

Connections between the USB to Serial converter and the microcontroller are listed in Table 5.17 below.

Signal Name Function MCU
Port Pin
P3_0_TXD2 External SCI Transmit Signal P3_0 ABG6
P3_2 RXD2 External SCI Receive Signal. P3_2 Y7
G1C_CTS Clear To Send P18 AAl7
G1C_RTS Request to Send P4_14 G19

Table 5.17: Serial Port Connections

When the RSK+ is first connected to a PC running Windows with the USB/Serial connection, the PC will look
for a driver. This driver is installed during the installation process, so the PC should be able to find it. The PC
will report that it is installing for a driver and then report that a driver has been installed successfully, as shown
in Figure 5.4. The exact messages may vary depending upon operating system.

bl Installing device driver software _. RSK USB Serial Port (COM3)
Click here for status. P | =D pevice driver software installed successfully.

Figure 5.4 USB-Serial Windows Installation message

5.16.1 Reading the Virtual COM Port Number

In order for the PC to be able to communicate with the RSK+ board via the USB virtual COM port, the correct
COM port number must be determined. If the COM port number is not known, follow this process:
1. Connectthe PC to the serial/lUSB port.
2. Onthe PC, go to Start->Control Panel->Device Manager. Go to the “Ports (COM & LPT)” section and
the COM port should be listed there. To verify the correct port, the USB cable can be disconnected
and re-connected to show the COM port appearing and disappearing.

& Device Manager (] o E ]|
Eile  Action  Wiew Help

e | HIEIH=E R E %S
R BEDT365

b @ Batteries

- (M Cornputer

b g Disk drives

- B Display adapters

> L) DVD/CD-ROM drives

b ""-J Hurnan Interface Devices

b g IDE ATA/ATAPL cantrollers

b & Keyhoards

b B Mice and other pointing dewvices

B | Modems

» Bl Manitars

¥ Metwork adapters

T3 Parts (COM & LPT)

‘? Communications Port (COMI)
? ECP Printer Port iLPT1)

i 13" RSK USE Serial Part (COM3)

> n Processors

b -%| Sound, video and game controllers

oM Systern devices
>+ | Universal Serial Bus controllers

Ifigure 5.5 Device Manager Ports
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5.16.2 Changing the Virtual COM Port Number

Some PC applications will only work with particular COM port numbers. COM port numbers for the RSK+
serial/lUSB are assigned automatically at the time of first connection to the PC. It is possible to assign a
different value manually. The procedure to do this is as follows:

1. Right-click the USB-Serial port in device manager and select “Properties”

-
= Device Manager

[F==S == )

File Action \iew Help

= B HE & F s

4 gy BEDT365
b 3 Batteries
b M Computer
by Disk drives
- By Display adapters
> DVD/CD-ROM drives
»-95 Hurman Interface Devices
> g IDE ATA/ATAPT controllers
b Keyboards
b }3 Mice and other pointing devices
> ] Modems
.l Manitors
b ¥ Metwork adapters
» B Portable Devices
T Ports (COM & LPT)
‘? Communications Port {COML)
T30 ECP Printer Port (LPTL)
‘? RSK USE Serial Part (COM3)

b D Processors

b -4 Sound, video and garne contro
b M Systemn devices

b a Universal Serial Bus contrallers

Opens property s

Update Driver Software,.,
Disable
Uninstall

Scan for harduare changes

Properties

Figure 5.6 Device Manager Port Properties

2. Select the “Port Settings” tab and click “Advanced...”

RSK USE Serial Port (COM3) Properties

EI =)

Port Seftings | Driver | Details

Bits per second (115200 -]
Data bits: 8 -]
Bariy: [None -]

Stop bits: [1 -]

Flow contiol: [None -]

[ Advanced... ] [Eestore Defaults ]

[ 0K ] [ Cancel

Figure 5.7 Device Manager Port Settings
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3. Select the new COM port from the drop down list. Bear in mind that the “in use” label on various ports