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Notice

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.

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.

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.

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.

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.

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.

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.

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.

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.

It is 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.

This document may not be 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, 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)




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

¢ 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 10m of the product when in use.
e The user is 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
technical updates that have been issued for the products.

1. Handling of Unused Pins
Handle unused pins in accord 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.




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/A1H 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 R20UT2587EG
User’s Manual
Quick Start Guide Provides simple instructions to setup the RSK and | RSK+RZA1H R20UT2588EG
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/A1 RZ/A1H Group | RO1UH0403EJ
microcontroller. User's Manual:
Hardware




2. List of Abbreviations and Acronyms

Abbreviation

Full Form

ADC Analog-to-Digital Converter

SEGGER JLink-Lite On-chip Debugger

EMC Electromagnetic Compatibility

ESD Electrostatic Discharge

I°C, IIC Philips™ Inter-Integrated Circuit Connection Bus
IRQ Interrupt Request

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 Peripheral Interface

RSK Renesas Starter Kit

RSK+ Renesas Starter Kit Plus

SAU Serial Array Unit

SPI Serial Peripheral Interface

UART Universal Asynchronous Receiver/Transmitter
USB Universal Serial Bus
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LENESANS

RSK+RZA1H R20UT2587EG0200
Rev. 2.00
RENESAS STARTER KIT+ Mar 21, 2014

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

o 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.

R20UT2587EG0200 Rev. 2.00 Page 9 of 58
Mar 21, 2014 aENESAS



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
LED’s will begin to flash at a rate controlled by the potentiometer.

R20UT2587EG0200 Rev. 2.00 NS Page 10 of 58
Mar 21, 2014 RENES



RSK+RZA1H

3. Board Layout

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 3. Board Layout

3.2 Board Dimensions

Figure 3-2 below gives the board dimensions and connector positions. All the through-hole connectors are on
a common 0.1 inch grid for easy interfacing.
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RSK+RZA1H

3. Board Layout

3.3

Component Placement

Figure 3-3 below shows placement of individual components on the top-side PCB. Figure 3.4 shows
placement of individual components on the underside of the PCB. Component types and values can be looked

up using the board schematics.
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RSK+RZA1H 3. Board Layout
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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.

PMOD™ interface e
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Ot
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3x Power LEDs MOR Flash
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SPOIF 7* Projective Capacitive
touch
1024 x 800

Figure 4.1: Internal RSK Block Diagram
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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.

User Interface nr
Cable USB Cable N
) SEGGER
e Jlink-Lite Iin
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Host PC
Figure 4.2: Debugger Connection Diagram
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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
0sc2 Main MCU oscillator. Fitted 13.333MHz SOJ 4Pin

0OSC1 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/A1TH 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.

54 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.

Switch Function McU -

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) AA17
SwW3 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
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5.5 Port Expander

The RSK+ board utilises two port expander ICs, IC34 and IC35 in order to provide more 1/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 /0O 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 I°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.

2 TFT_CS Chip select for TFT

3 PX1_EN3 Multiplex control for PWM timer channels and audio codec IC14 serial
ADC/DAC I/O 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 SGOUTO0-4.

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.
CAN Signal Function Mcy -

Port Pin
CAN_CTX1 CAN Channel 1 Transmit P5 10 B7
CAN_CRX1 CAN Channel 1 Receive P59 A7
CAN_CTX2 CAN Channel 2 Transmit P7 3 J3
CAN_CRX2 CAN Channel 2 Receive P7_2 H1

Table 5.5: CAN Connection

R20UT2587EG0200 Rev. 2.00
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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 McU

Port Pin
NAF1_TRACED1_SMWP1 Write Protect P39 W20
NAFO0_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 Data 3 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/A1 MCU. For further
information, refer to the hardware manual, table 3.1.

5.8 SDRAM / NOR Flash

The RSK+ board provides 32MByte SDRAM, 1C24 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/A1 MCU assumes a second SDRAM device will be connected also to CS3. As
such it is necessary that the BSC within the RZ/A1 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 CSO0. 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 McU

Port Pin
NAF0_TRACEDO_SMCD 10 line 0 P3_8 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 P1_2 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/A1
MCU via the SPI Multi I/O Bus Controller. Signal Connections are detailed in Table 5.8 below.

Signal Function Mcy -
Port Pin
SPBCLK_0 Serial Clock (Common) P9 _2 Cc8
P9 3 SPBSSL_0 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 (IC26 Device 0) P9 5 C7
P9_6_SPBIO20_0 Write Protect / |0_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 / 10_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.

SPI multi I/O bus controller

PORT 0

PORT 1

SPBSSL_0
SPBCLK_0

1C26 (Serial Flash 0)

Cs#

SPBNMO0_0/SPBIO00_0
SPBMIO_0/SPBIO10_0
SPBIO20_0

SPBIO30_0

SCK

SI/100

SO /101
Wi# /102

HOLD# /103

Channel 0

1C25 (Serial Flash 1)

Cs#

SPBMO1_0/SPBIO01_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 5.5.1: RZ/A1H SPI multi I/O controller.

Each QSPI memory device can support one, two or four simultaneous serial lines of I/O. Furthermore, the
controller allows each channel’s ports to work in parallel, providing up to eight simultaneous serial lines of I/O
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 Jﬂmﬂm\—
SPBMOO
SPBMIO

Serial
Flash

Figure 5.5.2: 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.

Byte13
Byte14
Byte15
Byte16

Byte9

Byte10
Byte11
Byte12

Byte5
Byte6
Byte7
Byte8

Byte9

Byte10
Byte11
Byte12

Byte13
Byte14
Byte15
Byte16

Single Channel Mode

Serial Flash 0
»| Byte1 B B Byte1
Bytel —™ borT 0 Byte 3 yte9 yte5 Byte
Byte2 —» »| Byte14 Byte10 Byte6 Byte2
Byte3 — »| Byte15 Byte11 Byte7 Byte3
Byte4 —» » Byte16 Byte12 Byte8 Byte4d
Serial Flash 1
PORT 1 NOT ACCESSED
Dual Channel Mode
Serial Flash 0
Byte1 —» > Byte9 Byte1
Byte2 — PORT O > Byte10 Byte2
Byte3 — > Byte11 Byte3
Byte4 —» > Byte12 Byte4
Serial Flash 1
Byte5 —» > Byte13 Byte5
Byte6 —» PORT 1 » Byte14 Byte6
Byte7 —» > Byte15 Byte7
Byte8 —» > Byte16 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.

R20UT2587EG0200 Rev. 2.00

Mar 21, 2014

RENESAS

Page 22 of 58



RSK+RZA1H 5. User Circuitry

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 10[5] — See Table 5.4
USB_OVR_CURRENT Over-current detection signal Port Expander 2 |0[4] — See Table 5.4
Table 5.9: USB0O Module MCU Connections
Operation as USB Fit Connector CN6 Do Not Fit Connector CN8
Function Power from Connector CN6 Link JP11 pins 2 and 3
) Fit Connector CN8 Do Not Fit Connector CN6
Operation as USB Host
Power from RSK Link JP11 pins 1 and 2
Table 5.10: USBO Module Connector and Power Settings
i . MCU
USB Signal Function -
Port Pin
DP1 Positive differential data signal. DP1 AB11
DM1 Negative differential data signal. DM1 AA11
VBUS1 Cable monitor pin. VBUSIN1 Y11
USB_PWR_ENB VBUS power supply enable. Port Expander 2 10[6] — See Table 5.4
USB_OVR_CURRENT | Over-current detection signal Port Expander 2 |0[4] — See Table 5.4
Table 5.11: USB1 Module MCU Connections
) Fit Connector CN8 Do Not Fit Connector CN6
Operation as USB Host - -
Power from RSK Link JP11 pins 1 and 2
Operation as USB Fit Connector CN6 Do Not Fit Connector CN8
Function Power from Connector CNG 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 (USB0_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/A1 board schematics for further information.

Signal Mcy -

Port Pin
ET_MDC P5_9* A7
ET_MDIO P3_3 (**Multiplexed) AAG
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 and is not fitted as default. 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 these 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 0xA0. 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 P16 A17

Table 5.14: EEPROM Connection on I°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 - -
LEDS Green Ethernet Indication - -
LED6 Green Ethernet Indication - -

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

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/A1 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 P1_6 A17
SDA3 Serial Data Line P1_7 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 AB6
P3_2 RXD2 External SCI Receive Signal. P3 2 Y7
G1C_CTS Clear To Send P1_8 AA17
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.

Ml Installing device driver software __ RSK USB Serial Port (COM3)
Click here for status. » =0 Device 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. Connect the PC to the serial/USB port.
2. On the 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 B S|
File  Action  Wiew Help

e |5 E HE EE &S
453 BEDT365

> % Batteries

- 1M Cornputer

:: g Disk drives

> B Display adapters

b ki DVD/CD-ROM drives

> 'JwJ Hurnan Interface Devices

> g IDE ATASATAPL controllers

b ED Keyboards

b }3 Mice and other pointing dewvices

b 15 Modems

b B Monitars

& Metwork adapters

T Parts (COM £ LPT)

? Communications Part (COML)
7 ECP Printer Part (LPT1)

7' RSKUSB Serial Port (COM3)

> D Processors

b -%| Sound, video and game controllers
b 1M System devices

b - Universal Serial Bus controllers

4
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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 [ESEET)
File &ction View Help

e | @ 0 HE & E s

4 =y BEDT363

s 3B Batteries

/M Computer

Disk drives
| Display adapters
<) DVD/CD-ROM drives

» £ Human Interface Devices

+ g IDE ATAMATAP contrallers

2 Keyboards

> Mice and other pointing devices

» 1= Modems

. B Monitors

> &F Metwork adapters

» B Portable Devices

475 Ports (COM & LPT)
3 Communications Port {COM1)
T ECP Printer Port (LPTL)
77 RSK USB Serial Port (COM3)

- 3 Processors Update Driver Software...

, % Sound, video and game cantro Disable

{8 System devices

Uninstall
»- @ Universal Serial Bus controllers

Scan for hardware changes

Opens property 5 Properties

2. Select the “Port Settings” tab and click “Advanced...”
REK USE Serial Port (COM2) Properties @J @

Port Settings | Driver | Detals

Bar:
Flow eantiok

Besme Defals

3. Select the new COM port from the drop down list. Bear in mind that the “in use” label on various ports
listed may not actually mean that that port is in use at this current point in time.

Advanced Settings for COM3 [EJ @

Usze FIFO buffers [requirez 16550 compatible UART]

=2

Select lower settings to comect connection problems.

Select higher settings for faster performance.

Receive Buffer. Low (1] U High[14]  [14)

Tranzmit Buffer: Low 1] U High 18]  [16)

COM Port Mumber: | COM3 -2

COMT [inuse] =
\_————————————————— COM2

COM3 [in use] | =
CO4 (inuse] |~
COM5 [inuse] —
COME [in uze

COMSE [in use]

Click OK to complete the process.

R20UT2587EG0200 Rev. 2.00 RENESAS Page 27 of 58
Mar 21, 2014




RSK+RZA1H

5. User Circuitry

5.17

Pmod™ Module Connectors

A Pmod™ Compatible debug LCD module is supplied with the RSK+, and should be connected to the PMOD1

header.

Care should be taken when installing the LCD module to ensure pins are not bent or damaged. The LCD module is
vulnerable to electrostatic discharge (ESD); therefore appropriate ESD protection should be used.

The Digilent Pmod™ Compatible header uses a SPI interface. Some RSKs will be provided with a
monochrome display, others will have a colour display. Code for the appropriate display will be included in the
product software support. Connection information for the Digilent Pmod™ Compatible header is provided in
Table 5.18 for Pmod™ connector 1 and Table 5.19 for Pmod™ connector 2.

Please note that the connector numbering adheres to the Digilent Pmod™ standard and is different from all
other connectors on the RSK designs. Details can be found in the Digilent Pmod™ Interface Specification
Revision: November 20, 2011.

— 12 66—
- 11 5
- 10 4 p——
7 1
Figure 5.5: Digilent Pmod™ Compatible Header Pin Numbering
Digilent Pmod™ Compatible Header Connections
Pin Circuit Net Name MCU Pin Circuit Net Name MCU
Port Pin Port Pin
PMOD1_CS P1_4 B17 7 PMOD_INT P1_3 A18
2 Port Expander 1
P11_14_MOSI1 P11_14 H3 8 PMOD1_RST I0[4] — See
section 5.5
3 P11_15_MISO1 P11_15 J4 9 PMOD_PIN9 P4_15 F22
4 P11_12_RSPCK1 P11_12 G2 10 PMOD_PIN10 P3 7 Y4
5 GROUND - - 1 GROUND - -
6 Board_Vcc - - 12 Board_Vcc - -
Table 5.18: PMOD1 Header Connections
Digilent Pmod™ Compatible Header Connections
Pin Circuit Net Name MCU Pin Circuit Net Name MCU
Port Pin Port Pin
PMOD2_CS P15 C16 PMOD_INT P1_3 A18
2 P11_14_MOSI1 P11_14 PMOD2_RST Port Expander 1
H3 IO[5] — See
section 5.5
3 P11_15_MISO1 P11_15 J4 9 PMOD_PIN9 P4_15 F22
4 P11_12_RSPCK1 P11_12 G2 10 PMOD_PIN10 P3_ 7 Y4
5 GROUND - - 11 GROUND - -
6 Board_Vcc - - 12 Board _Vcc - -
Table 5.19: PMOD2 Header Connections
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5.18 TFT LCD Panel Connector

A TFT display can connect to the RSK+ board, via connector CN44. The signals route to the MCU via
multiplexers IC37 and IC38 as described by

Table 5.20.Refer to the schematic for further information.

Connector ) MCU

CN44 Pin Signal Sort i
1 P11_7_LCDODATAOQ P11_7 M3
2 P11_6_LCDODATA1 P11_6 M2
3 P11_5_LCDODATA2 P11_5 L1
4 P11_4 LCDODATA3 P11_4 L4
5 P11_3_LCDODATA4 P11_3 C5
6 P11_2_LCDODATA5 P11_2 B4
7 P11_1_LCDODATA6 P11_1 C6
8 P11_0_LCDODATA7 P11_0 A4
9 P10_15_LCDODATAS8 P10_15 D21
10 P10_14_LCDODATA9 P10_14 D22
11 P10_13_LCDODATA10 P10_13 F20
12 P10_12_LCDODATA11 P10_12 E21
13 P10_11_LCDODATA12 P10_11 H20
14 P10_10_LCDODATA13 P10_10 H21
15 P10_9_LCDODATA14 P10_9 J20
16 P10_8_LCDODATA15 P10_8 J21
17 P10_7_LCDODATA16 P10_7 M22
18 P10_6_LCDODATA17 P10_6 N21
19 P10_5_LCDODATA18 P10_5 N20
20 P10_4_LCDODATA19 P10_4 N19
21 P10_3_LCDODATA20 P10_3 AB5
22 P10_2_ L CDODATA21 P10_2 Y6
23 P10_1_LCDODATA22 P10_1 AA5
24 P10_0_LCDODATA23 P10_0 AB4
26 P11_15_LCDOCLK P11_15 J4
25 RESET2_N Connected to reset circuit
27 P11_12_LCDOTCON2 P11_12 G2
28 P11_11_LCDOTCON3 P11_11 U3
29 P11_10_LCDOTCON4 P11_10 T3
30 P11_13_LCDOTCON1 P11_13 G1
31 P11_14_LCDOTCONO P11_14 H3
32 P11_9 LCDOTCONS5 P11_9 T2
33 P11_8 LCDOTCONSG6 P11_8 T1
34 BL_PWM_CTRL P3_1 (IRQ6) AA7

Table 5.20: TFT Signal Connections
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Connector ) MCU
CN44 Pin Signal ort o
35 SDAO P1_1 c17
36 SCLO P1_0 A19
37 TP_INT P4 9 K21
38 P11_12_RSPCK1 P11_12 G2
39 P11_14_MOSI1 P11_14 H3
40 P11_15_MISO1 P11_15 Ja4

41 TFT_CS Port Expander 2 [2] —

See section 5.5 N/A

Table 5.20: TFT Signal Connections (continued)

5.19 LVDS

The RSK+ board provides an LVDS interface, from connector CN17. Connection details to the MCU are
described in Table 5.21.

Connector . ) MCU

CN17 Pin Signal Function ort o
5 P5_7_TXOUTOM LVDS Channel 0 Minus Line P5 7 B9
6 P5_6_TXOUTOP LVDS Channel 0 Positive Line P5 6 A9
8 P5 5 TXOUT1M LVDS Channel 1 Minus Line P5 5 Cc10
9 P5_4 TXOUT1P_X LVDS Channel 1 Positive Line P5 4 C11
11 P5_3 TXOUT2M LVDS Channel 2 Minus Line P5 3 B10
12 P5 2 TXOUT2P LVDS Channel 2 Positive Line P5 2 A10
14 P5_0_TXCLKOUTP LVDS Clock Positive Line P5 0 A11
15 P5_1_TXCLKOUTM LVDS Clock negative Line P5 1 B11

Table 5.21: LVDS Connections
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5.20 Pin Multiplexing

The RSK+ uses multiplexing on various channels, in order to increase the amount of available I/O. Table 5.22,
Table 5.23 and Table 5.24 describe the signals being multiplexed and the signals that control them.

MCU Signal Routed to MCU
Port Pin Signal PX1_EN1* = High PX1_EN1* = Low
P2_0 L21 P2_0_ETTXCLK ET_TXCLK P2_0_IO0
P2_1 K22 P2_1_ETTXER ET_TXER P2_1_101
P2_2 F21 P2_2_ETTXEN ET_TXEN P2_1_102
P2_3 G20 P2_3_ETCRS ET_CRS P2_1_103
P2_4 F19 P2_4_ETTXDO ET_TXDO P2_1_104
P2_5 E22 P2_5_ETTXD1 ET_TXD1 P2_1_105
P2_6 E20 P2_6_ETTXD2 ET_TXD2 P2_1_106
P2_7 C22 P2_7_ETTXD3 ET_TXD3 P2_1_IO7
P2_8 D20 P2_8 ETTRXDO_RSPCK4 ET_RXDO RSPCK4
P2_9 C21 P2_9 ETRXD1_SSL40 ET_RXD1 SSL40
P2_10 B22 P2_10_ETRXD2_MOSI4 ET_RXD2 MOSI4
P2_11 E19 P2_11_ETRXD3_MISO4 ET_RXD3 MISO4
P3_3 AAG P3_3_ETMDIO_SCICTS1 ET_MDIO SIM_RESET
P3_4 Y5 P3_4_ETRXCLK_SCISCKO ET_RXCLK SIM_CLK
P3_5 AA4 P3_5_ETRXER_SCITXDO ET_RXER SIM_TXD
P3_6 AB3 P3_6_ETRXDV_SCIRXDO ET_RXDV SIM_RXD
*PX1_ENL1 is connected to the MCU via port expander IC35. See section 5.5 for further details.

Table 5.22: Multiplexing for Signal PX1_EN1, IC29

MCU Signal Routed to MCU
Port Pin Signal PX1_EN3* = High PX1_ENS3* = Low
P4_4 M21 P4_4 SSISCKO_PWM2E PWM2E SSISCKO
P4_5 M20 P4_5_SSIWS0_PWM2F PWM2F SSIWS0
P4_6 L22 P4_6_SSIRXDO_PWM2G PWM2G SSIRXDO
P4_7 L20 P4_7_SSITXDO_PWM2H PWM2H SSITXDO
*PX1_ENS3is connected to the MCU via port expander IC35. See section 5.5 for further details.

Table 5.23: Multiplexing for Signal PX1_EN3, IC30

MCU Signal Routed to MCU
Port Pin Signal PX1_EN7* = High PX1_EN7* = Low
P8_10 W2 P8_10_A18_SGOUTO SGOUTO A18
P8_11 W3 P8_11_A19_SGOUT1 SGOUT1 A19
P8_12 Y1 P8_12_A20_SGOUT2 SGOUT2 A20
P8_13 V4 P8_13_A21_SGOUT3 SGOUT3 A21
*PX1_EN7 is connected to the MCU via port expander IC35. See section 5.5 for further details.

Table 5.24: Multiplexing for Signal PX1_EN7, 1IC20
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6. Configuration

6.1 Modifying the RSK

This section lists the option links that are used to modify the way RSK+ operates in order to access different
configurations. Configurations are made by modifying link resistors or headers with movable jumpers.

Table 6-1 below shows the RSKRZ/A1 default configuration with respect to the peripheral functionality. Bold,
blue text indicates the default configuration that the RSK is supplied with. It is noted that certain peripheral
functions are disabled by default, as shown in Table 6.1 in the column entitled Secondary Function. It is
possible to activate these disabled peripherals, but at the expense of the default peripheral functions as
shown in the Table. Refer to the sections cited in the Table in order to perform any required modifications.

When removing soldered components, always ensure that the RSK is not exposed to a soldering iron for intervals
greater than five seconds. This is to avoid damage to nearby components mounted on the board.

When modifying a link resistor, always check the related option links to ensure there is no possible signal contention or
short circuits. Because many of the MCU'’s pins are multiplexed, some of the peripherals must be used exclusively.
Refer to RZ/A1H Group Hardware Manual and RSK+RZA1H schematics for further information.

Primary Function Secondary Function See Section(s)

Switches Various IRQ, Analogue lines on Application 6.1.1
headers

LEDs Timer channel TIOCOB, external bus chip 6.1.1
select CS3

Various SD, switch and IRQ functions USB / Serial RTS & CTS handshaking 6.1.9

SP/DIF LVDS Channel 0 6.1.2

SDRAM CAN Channel 2, timer channel TIOC1B 6.1.3

NOR FLASH Timer channel TIOC3A 6.1.4

NAND FLASH LVDS Channel 1 6.1.5

QSPI FLASH Bus Address Line AO 6.1.6

CAN Channel 1 Some Ethernet lines, Misc. Connector 6.1.7
CN15

Ethernet ADC Line for App header, CAN channel 1 6.1.8

Audio Codec IRQ for port expander / TFT PWM control 6.1.11

LVDS SP/DIF 6.1.12

PMOD Interfaces Various SD / Timer and Application Header 6.1.13
signals

Various Comms lines on Application Headers, SD card interface 6.1.14

TFT I°C Interrupt line

TFT I°C Connection Various IRQ lines to Application Headers 6.1.10

Table 6.1: RSK Default Configuration by Function

A link resistor is a 0Q surface mount resistor, which is used to short or isolate parts of a circuit. Option links
are listed in the following sections, detailing their function when fitted or removed. Refer to the component
placement diagram (Figure 3.3, Figure 3.4) to locate the option links and jumpers. Bold, blue text indicates
the default configuration that the RSK is supplied with.
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6.1.1 Switches, Potentiometer and LED

Table 6.2 details the option links associated with the user switches, pot and LEDs.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove H?De}ger Fit Remove
R114 JA1 Pin23 R114 -—
SWi1 19 AB18 SW1 R192
R421 JA1 Pin10 R421
18 R162 R163 JA2 Pin23 R163 -—
SW2 AATT SW2 R86 JA2-B Pin23
R420 R189 JAS Pin10 R189 ---
SW3 111 AA18 SW3
R423 JA1 Pin12 R423
POT 115 Y19 ADPOT R161 R347 JA1 Pin9 R347 -—
R181 .
LEDO 71 H2 LEDO R328 R164 JA5 Pin14 R181 -—-

Table 6.2: Option Link configuration for user switches, pot and LEDs

Switch bank SW4 is used to control the functionality of the Ethernet connection. Please refer to section 6.3
Ethernet Configuration on page 38 for further information.

Switch bank SW6 is used to control the boot options. Please refer to section 6.5 MCU Boot and Oscillator
Configuration on page 40 for further information.

6.1.2  SP/DIF

Table 6.3 details the option links associated with SP/DIF.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove H%a}ger Fit Remove
56 | A9 SPDIF_IN Ffl"é% R170
SP/DIF
57 B9 SPDIF_OUT R183 R182 - ---

Table 6.3: Option Link configuration for SP/DIF
6.1.3 SDRAM

Table 6.4 details the option links associated with the SDRAM.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove Hiaiurj]er Fit Remove
73 J3 CAS_SDRAM R173 R174 - — —
72 H1 RAS_ SDRAM R4 R18 - - -
SDRAM —
75 J1 WR_SDRAM R146 R158 - - -
7 4 J2 CKE_SDRAM R115 - - - ---
Table 6.4: Option Link configuration for SDRAM
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6.1.4 NORFLASH

Table 6.5 details the option links associated with the NOR FLASH.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove H?Da}ger Fit Remove
NOR FLASH 78 K4 RD_NOR R155 R159 JA2 Pin20 R159 -

Table 6.5: Option Link configuration for NOR FLASH

6.1.5 NAND FLASH

Table 6.6 details the option links associated with the NAND FLASH.

MCU Exclusive Function Header Connection

Function Header

Port Pin Signal Fit Remove Pin Fit Remove

NAND FLASH 55 C10 FCE_NAND R167 R168 - -—- -

Table 6.6: Option Link configuration for NAND FLASH

6.1.6 QSPIFLASH

Table 6.7 details the option links associated with the QSPI FLASH.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove H(;a}(rj]er Fit Remove
QSPI FLASH 92 C8 SPBCLK_0O R373 R378 --- - -

Table 6.7: Option Link configuration for QSPI FLASH

6.1.7 CAN Channels

Table 6.8 details the option links associated with the CAN interface.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove H(;a}(rj]er Fit Remove
CAN 5_10 B7 CAN_CTX1 R206 R207 JAS Pin5 - ---
CHANNEL 1 59 A7 CAN_CRX1 | R104 | R105 JA5 Pin6
CAN 7_3 J3 CAN_CTX2 R174 R173 JAS5 Pin7 -
CHANNELZ | 7 2 H1 CAN_CRX2 R18 R4 JA5 Pin8

Table 6.8: Option Link configuration for CAN
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6.1.8 Ethernet

Table 6.9 details the option links associated with the Ethernet Functionality.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove H%a}(rj]er Fit Remove
1.14 | AA19 ET_COL R270 R278 JA5 Pin3 R278 -
Ethernet R104
59 A7 ET_MDC R105 R104 JA5 Pin6 -
R105
Table 6.9: Option Link configuration for Ethernet
6.1.9  USB/Serial

Table 6.10 details the option links associated with the USB/Serial Interface.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove H%a}ﬂer Fit Remove
R177
4 14 G19 G1C_RTS R190 R178 - — —
USB/Serial
R162 JA2 Pin23 R163
1.8 | AATY G1C_CTS R86 | Ri63 JA2-BPin23 | R86
Table 6.10: Option Link configuration for USB/Serial
6.1.10 TFT

Table 6.11 details the option links associated with the TFT display connection.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove H%a}?]er Fit Remove
R289
TFT 49 K21 TP_INT R384 R290
11 Cc17 SDAO R302 R304 - - -

Table 6.11: Option Link configuration for TFT
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6.1.11 Audio Codec

Table 6.12 details the option links associated with the Audio Codec.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove H?Da}ger Fit Remove
. R107

Audio 3 1 AA7 IRQ_AUDIO R106 R186 -
LINEIN1 R129 R130 CN19 Pin2 ™

Audio - o
Line In - - LINEINZ2 R131 R132 CN19Pin3 --- -—-
JACKSNS R323 R324
MICL R130 R129 CN19 Pin2 '

Audio — o
Mic In - -— MICR R132 R131 CN19Pin3 -—-
-— - JACKSNS R324 R323 -—-
Audio - HPR R133 R134 CN20 Pin3

Headphone ;
olp -— - HPL R135 R136 CN20 Pin2 -—-

. *

Audio — -— -— LOUTR R134 R133 CN20 Pin3 -—-
Line Out LOUTL R136 | R135 CN20Pin2" | —
Audio Input - -— MICGND R319 R320 CN20 Pin1 R319 R320

Gnd -— - AUDIO_GND R320 R319 CN20 Pin1 R320 R319

" Via 1uF Decoupling Capacitor

6.1.12 LVDS

Table 6.13 details the option links associated with the LVDS functionality.

Table 6.12: Option Link configuration for the Audio Codec

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove H?Dai(:ler Fit Remove
LVDS - 56 A9 P5_6_TXOUTOP R170 R169 CN17 Pin6 R170 R169
Channel 0 57 B9 | P5 7 TXOUTOM | R182 R183 CN17 Pin5 | R182 R183
LVDS - 54 C11 | P5_4 TXOUT1P_X | R432 -— CN17 Pin9 R432 -—
Channel 1 55 | C10 | P55 TXOUTIM | R168 R167 CN17 Pin8 | R168 R167

Table 6.13: Option Link configuration for LVDS
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6.1.13 Pmod™ Interfaces

Table 6.14 details the option links associated with the Pmod™ Interfaces.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove Hepa}(rj]er Fit Remove
R227 CN25 Pin10
37 Y4 PMOD_PIN10 R171 R144 CN26 Pin10 R171 ---
1.4 B17 PMOD1_CS R301 -— CN25 Pin1 R301 -—-
PMOD1 CN25 Pin9
4 15 F22 PMOD_PIN9 R175 R176 CN26 Pin9 R175 -—-
CN25 Pin7
1.3 A18 PMOD _INT R305 R247 CN26 Pin7 R305 -—-
R227 CN25 Pin10
37 Y4 PMOD_PIN10 R171 R144 CN26 Pin10 R171 -
1.5 C16 PMOD2_CS R303 -— CN26 Pin1 R303 -—-
PMOD2 CN25 Pin9
4 15 F22 PMOD_PIN9 R175 R176 CN26 Pin9 R175 ---
CN25 Pin7
1.3 A18 PMOD _INT R305 R247 CN26 Pin7 R305 ---

Table 6.14: Option Link configuration for PMOD

6.1.14 SD Card

Table 6.11 details the option links associated with SD card connector CN2. Note that the SD card connector
CN2 is not fitted as standard.

MCU Exclusive Function Header Connection
Function
Port Pin Signal Fit Remove Hepa}(rj]er Fit Remove
R384 .
49 K21 SD_WP_EXT R290 R289 CN2 Pin2 R290 -
4 8 K20 SD_CD_EXT R306 R300 CN2 Pin3 R306 -
4 13 | G21 SD_CMD_EXT R180 R179 CN2 Pin4 R180 -—
4 12 H22 SD_CLK_EXT R311 R309 CN2 Pin5 R311 -—-
SD Card
4 11 H19 SD _DO0_EXT R315 R313 CN2 Pin6 R315 -—
4 10 J22 SD_D1_EXT R294 R293 CN2 Pin7 R294 -—-
4 15 F22 SD_D2_EXT R176 R175 CN2 Pin8 R176 -
R177 .
4 14 | G19 SD_D3_EXT R178 R190 CN2 Pin9 R178 -—-
Table 6.15: Option Link configuration for SD Card CN2
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6.2 Power Supply Configuration

Power to the RSK+RZA1H board should be applied to connector CN5, from a 5mm diameter centre positive
plug, at either 5Vdc or 12Vdc.

The header PWR_SEL is used to select operation from a 12V or 5V supply.

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.

Table 6.16 describes the jumper settings for the PWR_SEL header

PWR_SEL Select Input power voltage setting
Link 1-2 Link 2-3**
12V supply 5V supply

** Do NOT connect a 12V input source to the RSK+ when PWR_SEL jumper is set to link pins 2-3

Table 6.16: PWR_SEL Header Configuration

There are 2 headers available that can be used to measure the current taken by the MCU during operation.
JP4 can be used to measure the MCU core current and JP6 can be used to measure current drawn by the
MCU port pins, by shorting them via a current meter. In order to use these functions, it is necessary to remove
links R24 and R26 respectively. Table 6.17 provides a summary.

JP4 | MCU Core Current Measurement
Remove R24 and short JP4 with meter to measure MCU core current.

JP6 | MCU Port Pins Current Measurement

Remove R26 and short JP6 with meter to measure MCU port pin current.

Table 6.17: MCU Current Measurement Headers

6.3 Ethernet Configuration

Table 6.18 below details the options configurable for the Ethernet function via the 8-way DIP switch SW4.

SW4 LAN Strap Option Off On Signal name
1 Auto MDI-X Enable 1 0 ET_CRS
2 Q-Autoneg Enable 1 0 ET_RXCLK
3 Phy Adr0 0 1 ET_RXDO
4 Phy Adr1 0 1 ET_RXD1
5 Full/Half # 1 0 ET_RXD2
6 Autoneg EN 1 0 ET_RXD3
7 MII/RMII # 1 0 ET_RXER
8 Fast (J) / Std (JK) 1 0 ET_TXCLK

Table 6.18: Ethernet configuration via SW4
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6.4 Jumper Link Configuration

Table 6.19 describes the jumper link option configurations available on the RSK+RZA1H board.

JP1 ‘ Enable SIM card 2 way communication (or TX only)
Link Open
2 way communication enabled
TXD and RXD connected to SIM TXD to SIMonly
JP3 Write protect NAND FLASH IC27
Jumper Position
Link 1-2 Link 2-3 (R233 Not Fitted)**
NAND FLASH IC27 not write protected NAND FLASH IC27 write protected
** Do NOT short pins 2 and 3 of JP3 when R233 is fitted (which is default configuration)
JP4 ‘ MCU Core Current Measurement
Remove R24 and short JP4 with meter to measure MCU core current.
JP5 ‘ Disable Ethernet MAC EEPROM write protection IC11
Link open
EEPROM IC11 write unprotected EEPROM IC11 write protected
JP6 ‘ MCU Port Pins Current Measurement
Remove R26 and short JP6 with meter to measure MCU port pin current.
JP11 ‘ USB VBUS power select
Link 1-2 Link 2-3
BOARD_5V VBUS
JP12 ‘ USB VBUSL1 power select
Link 1-2 Link 2-3
BOARD_5V Power from connector, CN9 pin1 (VBUS1)
P18 | NOR Flash Chip Enable
Link Open
NOR Flash active on CSO NOR Flash inactive
JP21 ‘ Defining Function of BSCANP pin on RZ/A1H MCU
MCU Jumper Position
Port Pin linked open
Normal Operation Boundary Scan
BSCANP | AA22 (Pin held low) (Pin pulled up to BOARD VCC via R264 22K resistor)
PWR_SEL Select Input power voltage setting
Link 1-2 Link 2-3**
12v 5V

** Do NOT connect a 12V input source to the RSK+ when PWR_SEL jumper is set to link pins 2-3

Table 6.19: Jumper Option descriptions
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6.5

MCU Boot and Oscillator Configuration

The six-way DIP switch, SW6 provides some configuration options for the RZ/A1H MCU. Switches 1, 2 and 3
are used to set the boot mode of the RZ/A1H. Table 6.20 provides details of the available modes and the
corresponding switch settings. Due to pull-up resistors in the circuit, a “1” is produced when the corresponding
switch position is OFF, and a “0” is produced when it is ON.

MD_BOOTO | MD_BOOT1 | MD_BOOT2 JP18 Boot Mode
SW6-1 SW6-2 SW6-3
0 0 * SHORT | Boot mode 0 (CS0O-space 16-bit booting)

ON ON Boots the LSI from memory (bus width: 16 bits)

connected to the CSO0 space.
Uses NOR flash (IC23).
0 1 * SHORT | Boot mode 1 (CS0-space 32-bit booting)

ON OFF Boots the LSI from memory (bus width: 32 bits)
connected to the CSO space.

Not supported on RSK+.
1 0 1 * Boot mode 3 (serial flash booting)

OFF ON OFF Boots the LS| from the serial flash memory connected to
the SPI multi I/O bus space. The only way of booting this
LSI chip is from channel 0 (P9_2 to P9_5) in this mode.
Uses QSPI flash (IC26 only).

1 1 0 * Boot mode 4 (eSD booting)

OFF OFF ON Boots the LSI from the NAND flash memory with the SD
controller. The only way of booting this LSI chip is from
channel 0 (P4_10 to P4_15) in this mode.

Not supported on RSK+.
1 1 1 * Boot mode 5 (eMMC booting)
OFF OFF OFF Boots the LSI from the NAND flash memory with the

MMC controller. The only way of booting this LSI chip is
from channel 0 (P3_10 to P3_15) in this mode.
Uses NAND flash (IC27).

Table 6.20: MCU Boot Modes

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, which can only boot from channel 0. For further
information, refer to the hardware manual, Table 3.1 (note column order is transposed cf. Table 6.20).

SW6-4 Clock Signal Source
ON EXTAL (Uses OSC2, 13.33MHz.)
OFF USB X1 (Uses X4, 48MHz.)
Table 6.21: Clock Signal Source
SW6-5 Spread Spectrum Clock Generator (SSCG) Mode
ON Enables the SSCG function of the MCU’s internal PLL circuit. This function attempts to
reduce EMI peak levels by slightly modulating the output frequency.
OFF Disables the SSCG function.

Table 6.22: Spread Spectrum Clock Generator (SSCG) Mode

SW6-6 is for test purposes only (default is ON).
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7. Headers

7.1

Application Headers

This RSK+ is fitted with application headers, which can be used to connect compatible Renesas application
devices or as easy access to MCU pins.
The following tables provide details of the pin connections of these headers. Some pins will require link
resistors to be fitted in order to make the connection to the specified MCU pin. These resistors are also
documented in the tables, highlighted in bold, blue if they are fitted by default, or normal text if they are not
fitted as standard.

Table 7.1 below lists the connections of the application header, JA1.

Application Header JA1, JA1-B
Pin Header Name MCU Pin Link Pin Header Name MCU Pin Link
Required Required
1 CON_5V R27 2 ov - -
3 CON_3V3 R25 4 ov - -
5 CON_AvVCC R116 6 CON_AVSS R153
7 CON_AVREF -—- R13 8 ADTRG P1 3,A18 R247
9 ADPOT_CN P1_15,Y19 R347 10 | AN1 P19, AB18 R421
11 AN2 P1_10, Y17 R422 12 | AN3 P1_11,AA18 R423
13 | OPEN 14 | OPEN
P2_0, L21 P2_1, K22
15 P2_0_100 (Set PX1_EN1 - 16 | P2_1_101 (Set PX1_EN1 -
= 1) = 1)
P2_2, F21 P2_3, G20
17 P2 2 102 (Set PX1_EN1 - 18 | P2_3 103 (Set PX1_EN1 -
=1) =1)
P2_4, F19 P2_5, E22
19 P2_4 104 (Set PX1_EN1 - 20 | P2_5_105 (Set PX1_EN1 -
= 1) = 1)
P2_6, E20 P2_7,C22
21 P2 6 106 (Set PX1_EN1 - 22 | P27 107 (Set PX1_EN1 -
= 1) = 1)
23 IRQ3 P1 9, AB18 R114 24 | OPEN
R141 R140
25 | JA1_SDA3 P1_7,B16 R209 26 | JA1_SCL3 P1_6,A17 R208

Table 7.1: Application Header JA1 Connections
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Table 7.2 below lists the connections of the application header, JA2.

Application Header JA2, JA2-B
Pin Header Name MCU Link Pin Header Name MCU Link
Port, Pin Required Port, Pin Required
1 RESET2_N -—- 2 CON_EXTAL AB16 R112
3 NMI Y9 - 4 ov - -—-
5 IRQO P1 0,A19 R372 6 TXDO P4 9, K21 R289
7 OPEN 8 RXDO0O P4 10, J22 R293
9 IRQ1 P1 1, C17 R304 10 | SCKO P4 8, K20 R300
11 OPEN 12 | OPEN
13 | OPEN 14 | OPEN
15 | OPEN 16 | OPEN
17 | OPEN 18 | OPEN
19 | OPEN 20 | TIOC3A P7_8, K4 R159
21 TCLKB P1_10, Y17 R188 22 | TIOC3D P3 7,Y4 R144
23 IRQ2 P1_8, AA17 R163 24 | OPEN
25 | OPEN 26 | OPEN

Table 7.2: Application Header JA2 Connections

Table 7.3 below lists the connections of the application header, JA3. Note that address lines BA23-BA25 are
manifested on Connector CN15, as detailed in Table 7.4.

Application Header JA3, JA3-B
Pin Header Name MCU Link Pin Header Name MCU Link
Port, Pin Required Port, Pin Required

1 BAOQ P9 2,C8 R378 2 BA1 P7_9, K1
3 BA2 P7-10,L3 4 BA3 P7_11,L2
5 BA4 P7_12, M1 - 6 BA5 P7_13, N1
7 BA6 P7_14, N2 8 BA7 P7_15, N3
9 BAS8 P8_0, P1 10 | BA9 P8_1, P2
1 BA10 P8_2, P3 --- 12 | BA11 P8_3, R1
13 | BA12 P8_4, R2 14 | BA13 P8_5, R3
15 | BA14 P8_6, U2 16 | BA15 P8_7, U4
17 | BDO P6_0, B3 --- 18 | BD1 P6_1, D6 ---
19 | BD2 P6_2, C4 20 | BD3 P6_3, D5
21 | BD4 P6_4, A2 - 22 | BD5 P6_5, C1
23 | BD6 P6_6, D2 24 | BD7 P6_7, D1

25 |BRD P7_8,K4 R155 26 | BWR P7_5,J1 R146

27 | BCS1 P3_7,Y4 R227 28 | BCS3 P7_1,H2 R164
29 | BD8 P6_8, E3 30 |BD9 P6_9, E2
31 | BD10 P6_10, E1 32 | BD11 P6_11, F3 -
33 BD12 P6_12, G4 34 |BD13 P6_13, F2 ---
35 |BD14 P6_14, F1 --- 36 |BD15 P6_15, G3 ---
37 | BA16 P8_8, V2 38 | BA17 P8_9, V3
39 | BA18 P8_10, W2 --- 40 | BA19 P8_11, W3 -
41 | BA20 P8_12, Y1 - 42 | BA21 P8_13, V4 -
43 | BA22 P8_14,Y2 - 44 | BCKIO CKIO, V1 .

45 | BWAIT P1_13,Y18 46 | BCKE P7_4,J2 R115
47 | BWE1_DQMLU P7_7,K2 48 | BWEO_DQMLL P7_6, K3
49 | BCAS P7_3,J3 R173 50 | BRAS P7_2, H1

Table 7.3: Application Header JA3 Connections
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Table 7.4 below lists the connections of the Misc. Connector CN15.
Misc. Connector CN15
Pin Header Name MCU Link Pin Header Name MCU Link
Port, Pin Required Port, Pin Required
P2_11,E19
1 MISO4 (Set PX1_EN1 2 BA23 P8_15, AA1
= 1)
P2 10, B22
3 | MOSK4 (Set PX1_EN1 4 | BA24 P9_0, AB2
= 1)
P2_8, D20
5 | RSPCK4 (Set PX1_EN1 6 |BA25 P9 _1,AA3
= 1)
P2 9, C21
7 | SsL40 (Set PX1_EN1 8 |P5B_10 P5 10, B7 R207
= 1)
Table 7.4: Connector CN15 Connections
Table 7.5 below lists the connections of the application header, JAS5.
Application Header JA5, JA5-B
Pin Header Name MCU Link Pin Header Name MCU Link
Port, Pin Required Port, Pin Required
1 AN4 P1_12, AB19 R307 2 OPEN
3 ANG6 P1_14, AA19 R278 4 OPEN
5 CAN_CTX1 P5-10, B7 R206 6 CAN_CRX1 P5_9, A7 R104
7 CAN_CTX2 P7_3, J3 R174 8 CAN_CRX2 P7_2, H1 R18
9 IRQ4 P1_10, Y17 R193 10 IRQ5 P1_11,AA18 R189
1" OPEN 12 OPEN
13 TIOCOA P7_0,H4 R326 14 TIOCOB P7_1,H2 R181
15 OPEN 16 OPEN
17 OPEN 18 OPEN
19 P4 4, M21 P4 5, M20
PWM2E (Mux on 1C30) 20 | PWM2F (Mux on 1C30)
21 P4_6, L22 - P4 7,120 -
PWM2G (Mux on IC30) 22 PWM2H (Mux on IC30)
23 OPEN 24 OPEN
Table 7.5: Application Header JA5 Connections
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Table 7.6 below lists the connections of the application header, JAG.

Application Header JA6, JA6-B
Pin Header Name MCU Link Pin Header Name MCU Link
Port, Pin Required Port, Pin Required
1 OPEN 2 OPEN
3 OPEN 4 OPEN
5 OPEN 6 OPEN
7 OPEN 8 OPEN
9 TXD1 P4_12, H22 R309 10 | OPEN
11 | SCK1 P4_11, H19 R313 12 | RXD1 P4_13, G21 R179
13 | OPEN 14 | OPEN
15 | OPEN 16 | OPEN
17 | OPEN 18 | OPEN
19 | OPEN 20 | OPEN
21 | OPEN 22 | OPEN
23 | OPEN 24 | OPEN
Table 7.6: Application Header JA6 Connections
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8. Code Development

8.1 Overview

For all code debugging using Renesas software tools, the RSK+ board must be connected to a PC via a
Segger JLink-Lite debugger, which is supplied with this RSK+ product.

8.2 Mode Support

The RZ/A1 microcontroller supports five boot modes which includes booting from memory connected to the
CSO0 space, serial flash memory, the NAND flash memory with an SD controller, and the NAND flash memory
with an MMC controller.

8.3 Compiler Restrictions

The version of the compiler provided with this RSK is a fully functional GNU compiler, used in RSK+RZA1H
sample projects.

Additionally, the ‘DS-5 Starter Kit for Renesas RZ’ edition provides the ARM compiler with a 32KB limit for
instructions and unlimited for data. This can be found on the ARM website at the following link and requires
activation:

http://ds.arm.com/renesas/rza-starter-kit/

8.4 Debugger Support

The RSK+ board is supplied with a Segger JLink-Lite Debugger. Please refer to the Segger website for further
information www.segger.com.
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8.5

Address Space

Figure 8.1 below details the address space of the MCU. This diagram is based on the Hardware Manual

version 0.6. For further details, refer to the RZ/A1H Group Hardware Manual.

Upper Address
Function

Loweer fddress

REK+ Memory

GaFFFF FFFF
o
0xFFFF 0000

TFFFEEFFE
Fieserved
B FL G0

OxFCFF FFFF
wo
OxFCFF 0000

0xFCFEFFFF
o
0xFCFE Q000

TP CELFFEE:
Reserved
G G

0xFCOT FFFF
o
0xFCO0 0000

TP BFFFEEE
Fleseruad
DF G A

0xFO00FFF

0xF 000 0000

Cortes-A3 Private Area

TREFFEFFEF.
Reszerved
OxESa 0a0D

0xE&22 FFFF
o
0xES20 0000

UEFIEFEEF.
Fieserved
DEESt 000

0xE&13 FFFF
o
0xES10 0000

Upper Address
Function

Lower Address

RSkK+ Memory

Ow3FFF FFFF
lis]
O3FFF CO00

DHEGHE FEFF
Reserved
O EF05 D00

OG04 FFFF
o
0xES03 0000

TiiFFEBFEF
Reszerved
Di3FER SOy

EROT PP
Fieserved
DEESH2 B0

0x3FEF BFFF
lis]
Ox3FEF AO00

0xE&01 FFFF
o
0xES00 0000

043FEF SFFF
Reszerved
2080 0000

TETFEFFEF
Reserved
RS G0

0:E03F FFFF

Area
OxE000 0000

On Chip RAKM Mirror

U5FFF FFFF

Area
0x5C00 0000
EEFF FFFF
QP Channel 0
Mirror Area
OxG200 0000

5Pl Channel 1 Mirror

GISPl Channel 1
Btk

QISP Channel O
Gahdh

0x203F FFFF
On Chip Large
Capacity RaM
Ox2002 0000

0x2001 FFFF
On Chip data
Retertion R

02000 0000

0457FF FFFF
CE35 Mirror Area
055400 0000

Onhoard MAND FLASH
Btk *

0:1FFF FFFF
QISP Channel 1

Q00 0000
OHIEFF FFFF

QISP Channel 0
Ox1200 0000

QISP Channel 1
G4hdl

ISPl Channel O
G4hdh

0#53FF FFFF
CE4 Mirror Area
05000 0000

04T7FF FFFF
CS5
100 0000

Cnboard MAND FLASH
Bahik*

0u4FFF FFFF
CE3 Mirror Area
0x4500 0000

53 Space not
useable if On-hoard
SORANM is Active

U+AEFF FFFF
CE2 Mirror Area
D200 0000

Onhoard SDRAM 32Mb '

0w4TFF FFFF
CE1 Mirror Area
Ox4400 0000

4T3 F FFFF
CS4
01000 0000

OwIFFF FFFF
CS3
0500 0000

CE53 Space not
useable if On-hoard
SDRAM is Active

T4IEFF FFFF
Cs52
0800 0000

Onhoard SDRAM 32Mb '

0#43FF FFFF
CE0 Mirror Area

034000 0000

Onboard MOR FLASH
32Mp

TwTFF FFFF
CE1
000 0000

arwNE

[
Cs0

030000 0000

Onboard MOR FLASH
F2hp?2

To enable SDRAM, JP18 must be open and SW6 #3 must be in the ON position (CSO_MBOOT2 low)

To enable NOR FLASH, JP18 must be shorted and SW6 #3 must be in the ON position (CSO_MBBOOT2 low)
To enable QSPI, JP18 must be shorted and SW6's switches (SW6.1 — SW6.6) need to be set to: OFF, ON, OFF, ON, ON, ON.
Note that SDRAM and NOR FLASH cannot be enabled at the same time.
Device is 256MByte, but only 64MByte is addressable.

Figure 8.1: RZ/A1H Address Map On RSK+ Board
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8.6

Boot Modes

A boot-loader is the first program executed in the microcontroller following a system reset. It is used to
configure the device to a known state; load a new boot program and, if necessary, copy the main
program to the allocated program memory (RAM) of the microcontroller.

The RZ/A1 supports five boot modes (see section 6.5):

Boot mode 0: Boots the LSI from the memory (bus width: 16 bits) connected to the CS0 space
Boot mode 1: Boots the LSI from the memory (bus width: 32 bits) connected to the CS0 space
Boot mode 3: Boots the LSI from the serial flash memory connected to the SPI multi I/0O bus space
Boot mode 4: Boots the LSI from the NAND flash memory with the SD controller enabled
Boot mode 5: Boots the LSI from the NAND flash memory with the MMC controller enabled

The requirements for booting from QSPI on the RSK+RZA1H are as follows:

SW6
SW6.1 SW6.2 SW6.3 SW6.4 SW6.5 SW6.6
OFF ON OFF ON ON ON
Table 8.1: SW6 configuration.
Channel QSPI RSK+RZA1H Function Comment
Signal Name Signal Name
SPBSSL P9 3 SPBSSL 0 Slave Select Common to
both QSPI
devices. (IC25
and 1C26)
SPBCLK SPBCLK 0 Clock Common to
both QSPI
devices. (IC25
0 and IC26)
SPBIO00 P9 4 SPBIO00 0 | Data IC26 Pin
Enabled
SPBIO10 P9 5 SPBIO10 0 | Data Not configured
SPBIO20 P9 6_SPBIO20 0 | Data Not configured
SPBIO30 P9 7 SPBIO30 0 | Data Not configured
SPBIO01 P2 12 SPBIO01 0 | Data Not configured
SPBIO1M P2 13 SPBIO11 0 | Data Not configured
SPBIO21 P2 14 SPBIO21 0 | Data Not configured
SPBIO31 P2 15 SPBIO31 0 | Data Not configured
SPBSSL N/A Slave Select
SPBCLK N/A Clock These signals
SPBIO0x N/A Data are have been
1 SPBIO1x N/A Data used for other
SPBIO2x N/A Data functions.
SPBIO3x N/A Data

Table 8.2: QSPI communication pins at boot.
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The RZ/A1 has two QSPI channels (0 and 1), and allows for one or two serial flash memories to be
directly connected per channel. The number of connected memories is specified by writing to the BSZ bits
of register CMNCR of the QSPI bus controller. Booting from QSPI is only possible on channel 0, using
Single Channel Single Bit SPI mode. On the RSK+RZA1H, the two QSPI flash devices are connected to
channel 0.

Figure 8.2 is a graphical representation of the boot sequence between the RZ/A1 and the QSPI.

RZ/A1

(1)BOOT PROGRAM

EXECUTES FROM SPI1 0 SERIAL MEMORY 1

OXFFFFO000

READ - 0X00000000

QSPI INTERFACE
CHANNEL O PORTO |«
[ SINGLE BIT MODE

LOADER PROGRAM

1 cpu ute In Place (Single Channel Single SPI

ON-CHIP BOOT ROM L 0X00003FFF
(BOOT)

0X00040000

(2) USER BOOT LOADER
COPIES ITSELF INTO LARGE- *1

3) LOADER
CAPACITY ( RAM Memory for user
RECONFIGURES DQSPI v

LARGE-CAPACITY ON-CHIP RAM ¥
(PAGE 0)

0X20020000 ON-CHIP RAM CHANNELS code can be internal or
WORK MEMORY external RAM.
FOR
BOOT PROCESS > c:u 3,
(16 kB) (LOADER QSPI INTERFACE
0X20023FFF CHANNELO
PROGRAM) |
0X20024000 TEOR P ) PORTO0& 1DUAL | ¥~ OXO3FFFFFF
i 8 QUAD BIT MODE “~___ READ
USER CODE *1 > T~
OX20XXXXXX ~—__
QSPI DUAL QUAD BIT BUS AREA ~__ SERIAL MEMORY 2
CHANNEL 0 & 1 (4B) RUNNING PROGRAM 0X00000000
0X18000000 (64 MB) (4) IF VALID PROGRAM FROM RAM
DETECTED USER BOOT (AFTER COPY) OX00003FFF
LOADER PROGRAM LOADER CHOOSES TO 0X00040000
OX1807FFFF COPY TO RAM *1 AND
0X18080000 > RUN OR RUN IN PLACE READ
cPU
(USER
PROGRAM)
4p| QSPIINTERFACE (4A) RUNNING
4A CHANNELO L] PROGRAM FROM DQSP!I
<= PORT 0 & 1 DUAL (IN PLACE)
QUAD BIT MODE
OXO3FFFFFF
OX1BFFFFFF

Figure 8.2: Boot process of user code stored in QSPI devices.

QSPI Boot Process:
(1) Initiation of the QSPI Interface Channel 0 in Single Bit mode.

Following a reset, the RZ/A1 executes the Boot Program located in the high exception vector address
OxFFFFO0000; which then configures the QSPI bus Channel 0 Port 0 only in Single Bit mode and external
address space read mode, ready to read directly from the connected serial flash memory.

Execution of user code in this configuration is possible, but will be slower than necessary. Therefore a
small User Boot Loader is provided

(2) Transfer of the Loader Program.

The User Boot Loader Program copies itself to internal RAM and executes here. The Loader program
can then disable the QSPI channel, reconfigure it to the Dual port Quad Bit SPI mode for maximum
speed and look for a User Application Program.

Note: The external address space for channel 0 is mapped internally to the address range 0x18000000 to
Ox1BFFFFFF, giving a total of four gigabytes of address space, when one memory device is connected.
With two devices connected, as in the case of the RSK+RZA1H, the internal address space is doubled to
eight gigabytes. The RZ/A1H Boot Program uses 16KB of work RAM memory (0x20020000 to
0x20023FFF).

R20UT2587EG0200 Rev. 2.00
Mar 21, 2014

:{ENESAS Page 48 of 58



RSK+RZA1H 8. Code Development

(3) Transfer of a User Application Program (as Desired).

After configuring the external address space, the User boot Loader Program inspects the User
Application Program to validate its configuration. Four items inspected in the user application program
are the start and end addresses of the user application program, the execution address and a boot load
string. These can be found in the start.S file of the user’s DS-5 project. A snippet of the contents of start.S
file is shown below:
.global start
.func start
start:
LDR pc, =reset_handler
LDR pc, =undefined_handler
LDR pc, =svc_handler
LDR pc, =prefetch_handler
LDR pc, =abort_handler
LDR pc, =reserved_handler
LDR pc, =irg_handler
LDR pc, =fiq_handler
code_start:

.word start
code_end:

.word end
code_execute:

.word execute

.string ".BootlLoad_ValidProgramTest."

The ‘start’ is a function/label for loading the user application code’s vector table. The ‘code_start’ and
‘code_end’ labels contain variable specifying the start and end address of the entire user application code,
including the vector addresses.

The ‘code_execute’ label contains the ‘execute’ variable used to indicate the execution start address.

The ‘.string’ variable is a signature marker used by the Load Program to validate the user application code,
whether to load the code or not.

If the location constants and .string variable in the start.S file is not found immediately after the vector table as
shown above, the configuration is deemed invalid and LEDO will be used to flash in the sequence of one long
(2 second) followed by one short (0.5 second) pulse so that the error can be recognised. If valid, the User
Boot Loader Program checks the start address. If this matches the current location, the execute address is
used and the program is launched and executes from QSPI.

Otherwise the start and end addresses are used to copy the program to the required destination using the
DMA controller. On completion the program is launched at the provided execute address.
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8.7 QSPI Data Reading

Reading of QSPI data can be configured for single or dual device read, depending on the number of serial
memories connected to a channel. Differences between the two modes are clearly explained in the next
two diagrams. From the diagrams it is clear to see the advantages of dual read mode over single read.
With two devices connected, using dual mode doubles the storage space and reduces the number cycles
taken to read the same amount of data in single mode.

Channel 0 Serial Flash

SPBSSL
SPBCLK

X D7 D3 X
SPBIO30

X D6 D2 X
SPBIO20

Port 0

X D5 D1 X
SPBIO10

X >< D4 DO X
SPBIO00

Figure 8.3: Example of a 4-bit data size using one serial flash memory.

Channel 0 Serial Flash

SPBSSL
SPBCLK

X D15 D11 X
SPBIO30

X D14 D10 X
SPBIO20

Port 0

X D13 D9 X
SPBIO10

X D12 D8 X
SPBIO00

X D7 D3 X
SPBIO31

X D6 D2 X
SPBIO21

Port 1

X D5 D1 X
SPBIO11

X D4 DO X
SPBIO01

Figure 8.4: Example of a 4-bit data size using two serial flash memories.
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8.8 Load Files

The Tutorial sample project provides two load files (.Id) used to specify where the user code is to be located
and executed. Execution is either directly from RAM when debugging in RAM, in this case the RAM is
initialised by the debugger. Alternatively the program is loaded into QSPI and then is copied at start-up by the
User Boot Loader and runs from RAM. The load files can be found in the project folder under the project
Explorer view.

[ Project Bx &2 | Streamlin

4,0

=R
=5 RZ_81H_Tutorial_RSK
q;? Binaries
[ Includes
= compiler_specific
= asm
= inc
= srC
GMHU_DE-5-IRAM.Id
GMU_DE-5-0Q5PLId
= Debug
= doc
[ inc
(= scripts
= src

The RAM load file contains the following two lines:

EXEC_BASE
MIRRORED_VECTOR_TABLE

0x20040000;
0x60040000;

The EXEC_BASE variable specifies where in memory the user application code resides and executed from.

The QSPI load file uses the following variables:

EXEC_BASE = 0x18080000;
MIRRORED_VECTOR_TABLE = 0x60040000;
LOAD_BASE = 0x20040000;

As for the QSPI loadfile, the user application resides in the EXEC_BASE address. It is mapped by the Load
Program to the LOAD_BASE address (RAM), to be executed from there. An example of a mapping instruction
to copy the user application code stored in the serial flash device to the RAM, is shown below.

.reset EXEC_BASE : AT ( LOAD_BASE )

The NOR load file does not include a load base address. It has an execution address set to 0x00000000.

EXEC_BASE = 0x00000000;

To change between the load files, click on the project folder (RZ_A1H_spibsc_boot_init RSK) in the Project
Explorer view.

Select File > Properties > C/C++ Build > Settings > GCC Linker > General.

Add linker script file{-T FILE) "$PrajDirPathl compiler_specific/GNU_DS-5-IRAM.|d"

The RAM load file is configured by default in all samples other than the RZ_A1H_Tutorial RSK. Change
GNU_DS5-5IRAM.Id to GNU_DS-5-QSPI.Id to use the QSPI load file.
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8.9 Dual QSPI Debugger (Programming) Settings

Additional steps are required for connecting to the RSK+RZA1H with a DS-5 project configured to run from
QSPI. The following steps assume the user has gone through the RSK+RZA1H’s Quick Start Guide.

These steps also assume that the User Boot Loader is still resident on your board. If you have re-programmed
the Channel 0 Port 0 QSPI flash device, this loader may not be resident. In this case we provide the source
project for the User Boot Loader in the sample set, and a simple batch file to re-flash the User Boot Loader.
Please refer to the description.txt file in this project for details.

Append the following string to the debugger’s serial number in the debug configurations settings of the DS-5
user application sample project “:device R7S721001 DualSPI”’, without the quote marks.

Note: This must not be used when using the User Boot Loader Program sample project in DS-5.

To open the debug configurations settings in DS-5, click on the small triangle to the right of the Debug icon
and select Debug Configurations... from the menu bar as shown below.

@'O'%' &= 5~

fno launch histary)

Debug A ]
| Debug Configurations.., |

Organize Favorites..,

Expand the DS-5 Debugger entry to reveal the debug configuration as shown in the following example.

[E] CfC++ Application
[E] CAC ++ Attach to Application
[E] CAC++ Postrnorkern Debugger
[E] CfC++ Rerote Application

a 5 D5-5 Debugger

F5 PZA1 Debug

@' Iron Python Run
& Iron Python unittest

Click on the desired configuration; e.g. RZA1_Debug, to open the Files tabs. Under the Connection tab,
append the string to the detected J-Link debugger’s serial number (highlighted in the example below).

<ii= Connection . |ig7 Files | 5 Debugger '-%3- 05 Bwareness | (= Arguments | B Environment

Select target

Select the manufacturer, board, project type and debug operation to use. Currently selected:
Renesas / RZAA1H RTST21001 / Bare betal Debug / Debug Cortex-89 wia DETREAMRVI

a REfAIH RTET21001 -
4 Bare Metal Debug
Debug Cortex-A9 wia DSTREARRVT
Debug Cortex-A0 wia ULINK2Z
Debug Cortex-29 via ULINKpro
. Linux Application Debug

m

DTEL Options | Edit.. Configure trace or other target options, Using "default" configuration options

D5-5 Debugger will connect wia DSTREAM or BV to debug a bare metal application.

Connections

Bare Metal Debug | Connection  J-LinkU3Biecscoccadevice RTZT21001_Dual SPI Browvse..,
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Please refer to the RSK+RZA1H’s Quick Start Guide for detailed instructions on how to create and setup the
debug configurations.

With this configuration, on connecting to the target board with the User Application, the application will be
automatically programmed into the flash.

8.10 NOR Flash Boot Loader

The RZ/A1 device is designed to boot from the memory device connected to address space CSO0. Booting
from this address space has two modes, Mode 1 and Mode 2. Boot Mode 1 uses 16-bit bus addressing and
Boot Mode 2 uses 32-bit bus addressing. The NOR flash memory on the RSK+ZA1H has a 16-bit bus. To
configure the RZ/A1 to boot from this memory, set the all switches on SW6 to the ON position. In this mode,
following cancelation of the power-on reset, the RZ/A1begins program execution from address 0x00000000.

The NOR flash is connected to CS0O address space. The RZ_ A1H_NOR_INIT_Sample project is a boot
loader. Two methods for programming the NOR flash memory device on the RSK+RZA1H are provided in the
software package that is copied to the user PC after running the installer. The methods are:

e Sample code
o0 Allows the user to program and debug the Boot Loader using the DS-5.
o0 User application code to be programmed into the NOR flash is also provided.
0 Requires modification to the script file to enable write access to the NOR flash region.

e Batch Files
o0 Allows programming the user application code into the NOR flash.
o This is independent of the IDE.

The user application code provided (RZ_A1H_Display_Board RSK) is built in RAM and loaded into the NOR
flash using the Boot Loader.

The NOR Boot Loader, similar to the QSPI Boot Loader, checks for the signature string
".BootLoad_ValidProgramTest."

This signals the Loader to load the user application code into the NOR flash device.

Please ensure to modify the J-Link connection string to allow read and write access to the NOR flash.

e In DS-5, select the project under the Project Tree view.
e Open the Debug Configurations
e Append the string shown below, taking care to add the space between the J-Link serial and the colon.

J-LinkUSB :xxxxxxxx:SetCFIFlash 0xO00000000-0x03FFFFFF:SetWorkRAM 0x20020000-0x20021FFF

Please refer to the RZ/A1H device group’s hardware manual for more information on boot modes.
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9. Additional Information

Technical Support
For details on how to use DS-5, refer to the

ror detais on how ouse ps o reioroe IR
Help > Help Contents from the menu bar.

=0 Welcome 3

(7] Help Contents
&7 Search

Dynarnic Help

For information about the RZ/A1H series microcontrollers refer to the RZ/A1H Group Hardware Manual.
For information about the RZ assembly language, refer to the RZ Series Software Manual.

Technical Contact Details

Please refer to the contact details listed in section 10 of the “Quick Start Guide”

General information on Renesas Microcontrollers can be found on the Renesas website at:
http://www.renesas.com/

Trademarks
All brand or product names used in this manual are trademarks or registered trademarks of their respective
companies or organisations.

Copyright

This document may be, wholly or partially, subject to change without notice. All rights reserved. Duplication of
this document, either in whole or part is prohibited without the written permission of Renesas Electronics
Europe Limited.

© 2014 Renesas Electronics Europe Limited. All rights reserved.
© 2014 Renesas Electronics Corporation. All rights reserved.
© 2014 Renesas Solutions Corp. All rights reserved.
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