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Evaluation board/kit and Development tool important notice

1. This evaluation board/kit or development tool is designed for use for engineering evaluation, demonstration,
or development purposes only. Do not use it for other purposes. It is not intended to meet the requirements of
design for finished products.

2. This evaluation board/kit or development tool is intended for use by an electronics engineer and is not a
consumer product. The user should use it properly and in a safe manner. Seiko Epson dose not assume any
responsibility or liability of any kind of damage and/or fire coursed by the use of it. The user should cease to
use it when any abnormal issue occurs even during proper and safe use.

3. The part used for this evaluation board/kit or development tool may be changed without any notice.

NOTICE

No part of this material may be reproduced or duplicated in any form or by any means without the written
permission of Seiko Epson. Seiko Epson reserves the right to make changes to this material without notice.
Seiko Epson does not assume any liability of any kind arising out of any inaccuracies contained in this material
or due to its application or use in any product or circuit and, further, there is no representation that this material is
applicable to products requiring high level reliability, such as, medical products. Moreover, no license to any
intellectual property rights is granted by implication or otherwise, and there is no representation or warranty that
anything made in accordance with this material will be free from any patent or copyright infringement of a third
party. When exporting the products or technology described in this material, you should comply with the
applicable export control laws and regulations and follow the procedures required by such laws and regulations.
You are requested not to use, to resell, to export and/or to otherwise dispose of the products (and any technical
information furnished, if any) for the development and/or manufacture of weapon of mass destruction or for other
military purposes.

Arm, Cortex, Keil and pVision are registered trademarks of Arm Limited (or its subsidiaries) in the US and/or
elsewhere. IAR Systems, IAR Embedded Workbench, C-SPY, I-jet, IAR and the logotype of IAR Systems are
trademarks or registered trademarks owned by IAR Systems AB. SEGGER and J-Link are trademarks or
registered trademarks of SEGGER Microcontroller GmbH & Co. KG. All rights reserved.

All brands or product names mentioned herein are trademarks and/or registered trademarks of their respective
companies.

‘Reproduced with permission from Arm Limited. Copyright © Arm Limited”

©SEIKO EPSON CORPORATION 2020, All rights reserved.
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1. Overview

1. Overview
This manual describes how to use the example software provided for the SLIC31D5x microcontroller and shows
the expected output when running the example software.

The example software is included in the S1IC31D5x Sample Software and Peripheral Drivers software package. It
is intended to demonstrate how to use the various peripheral circuits in the S1C31D5x microcontroller.

For detailed information on the S1C31D5x microcontroller, refer to the “S1C31D5x Technical Manual”.
The S1C31D5x Peripheral Circuit Sample Software Package includes:

e Peripheral Library modules

e Example Software

e Product-specific files such as the S1IC31D5x hardware definition file

e  System viewer description file

e Flash loader

The goal of the Peripheral Sample Software is to show how to use the Peripheral Library modules in order to
control a S1C31D5x peripheral. Each Example demonstrates features of the selected peripheral and exercises
various peripheral modes.

The S1C31D5x hardware definition file defines the hardware register addresses, access sizes, and access read-
write types. The individual registers and their fields are accessed based on the described S1C31D5x hardware
definition file. The Peripheral Library also provides easy to use methods which perform complex peripheral
functions. Those methods include functions such as peripheral initialization and peripheral feature management.

*1 Refer to this manual along with the “S1C31D50/D51 Technical Manual” and the *S5U1C31D5xT1 manual”,
“S5U1C31D51T2 manual™ available from Seiko Epson's website.

*2 This manual covers the sample software package of ver.2.00 or later.

11 Operating Environment

Before running the S1C31D5x sample software, prepare the following components:
e Evaluation Board
- S5U1C31D5xT1 evaluation board equipped with S1C31D5x and S5U1C31D51T2 (only S1C31D51)
e Debug Probes *1
- 1AR Systems I-jet or SEGGER J-Link
e Integrated Development Environment
- 1AR Embedded Workbench for ARM® (IAR EWARM) or MDK-ARM®
e  Other Devices (option)
- An USB Adapter for UART
*1: I-jet is available only with IAR EWARM. J-Link is available for both IAR EWARM and MDK-ARM.

S1C31D5x Peripheral Circuit Seiko Epson Corporation 1
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Sample Software Operations

2 Sample Software Operations

2.1 Sample Software Components

The S1C31D5x Sample Software demonstrates how to call the Peripheral Library modules which interface
hardware components on S1C31D5x. Each peripheral module has an associated library module that consists of a
source file (“xxx.c”) and an include file (“xxx.h™). The include file describes the constants, types, and functions
for each library module.

The S1C31D5x Sample Software is organized in the “Examples” folder. In most cases, the peripheral module is
presented in one corresponding example project. For example, the CLG (Clock Generator) project focuses on the
CLG peripheral module. For more complex modules, several example projects may be available to feature
different aspects of the module. An example of this is the QSPI module which is presented in a few projects (each
project begins with the QSPI prefix). The relationship between different layers of the software is shown in Figure
2.1.1.

Example projects

CLG SVD3 PPORT QSPI* REMC3 RTCA T16 T16B

system_S1C31D5x.c, startup_S1C31D5x.s, board.c, settings.h, S1IC31D5x.h

v

Peripheral library project

se_clg2.c | se_svd3.c se_pport.c | se_gspi.c | se_remc3.c | se_rtca.c se tl16.c se_tl6b.c

se_clg2.h | se_svd3.h se_pport.h | se_gspi.h | se_remc3.h | se_rtca.h se tl16.c se_t16b.h
v

CPU and System peripheral accesses Hardware accesses based on the
based on the CMSIS macros. S1C31D5x.h hardware definition file.

Figure 2.1.1 S1C31D5x Example Software Workspace

Notes:

e  All example projects share the IAR/Keil startup files and IAR/Keil system files located in the
“CMSIS¥Device” folder.

o  All example projects also share the board-related files in the “board” folder.

e  The board.c file implements the boot-up system initialization procedure in the BoardInit function.

e  The BoardlInit function is called from the SystemInit function. The BoardInit function sets the CPU
frequency, Sys Tick value, and priority, etc.

e  The Systemlnit function is called from the IAR/Keil startup file.

2 Seiko Epson Corporation S1C31D5x Peripheral Circuit
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Sample Software Operations

The settings.h file is where the default boot-up behavior is changed by selecting the appropriate defines. The
meaning of each setting is described in Table 2.1.1.

Table 2.1.1 S1C31D5x Board Defines

Configuration Feature

Defined

Un-defined

UART_PRINTF

The standard library printf function
outputs to the UART console.
Additional hardware is required.
For Keil IDE, this configuration
feature should be defined.

The semihosting library printf function
outputs to the IAR IDE terminal
window.

EXECUTE_ON_OSC3

The CPU switches to the clock that
optionally can be run from crystal
or internal trimmable oscillator in
the BoardInit function.

The CPU uses the default clock,
I0SC.

OSC3_AUTOTRIMMING_ON

OSC3 trimming is performed in the
BoardInit() function to achieve
higher CPU clock accuracy.

OSC3 trimming is not performed. This
results in a shorter boot time.

0SC3_SRC_XTAL

Crystal is source of OSC3

Internal RC oscillator is source of
0OSC3

CACHE_ENABLED

The cache is enabled for the Flash
targets. No importance for Debug
targets,

The cache is not enabled for the
Flash targets.

TICKLESS_ENABLED

SYSTICK interrupt is disabled.

SYSTICK interrupt is used to keep
track of the elapsed CPU time since
the last boot.

BOOT_LOADER

Executing code is a boot loader.

Executing code is an application.

QSPI_MODE_SINGLE

QSPI SINGLE mode is selected.

QSPI DUAL or QUAD modes are
selected.

SPIA_DMA

Use DMA for SPIA_MASTER and
SPIA_SLAVE projects.

Do not use DMA for SPIA_MASTER
and SPIA_SLAVE projects.

Notes:

e By default, all board features are un-defined.
To use the UART console for input/output, un-comment UART_PRINTF in the settings.h file.
e In cases where the CPU deep sleep function is used, un-comment TICKLESS_ENABLED in the settings.h

file.

S1C31D5x Peripheral Circuit
Sample Software Manual (Rev.3.00)
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2.2 Preparation for Program Download and Execution
2.2.1 Hardware Connections

To use and debug the Sample Software the following hardware components are recommended.

e  S5U1C31D5xT1 evaluation board
e  Debug probes (IAR Systems I-jet or SEGGER J-Link)

For details of the hardware connection, refer to the “S5U1C31D5xT1 Manual”.

2.2.2 Connection with USB adapter for UART

USB adapter for UART is used in the sample program that uses UART. By connecting the SSU1C31D5xT1
evaluation boat to the PC using the USB adapter for UART, UART communication with the PC becomes
possible. The picture in Figure 2.2.2.1 and the diagram in Figure 2.2.2.2 show the connection for an USB Adapter
for UART to the SSU1C31D5xT1 evaluation board.

To perform UART communication, it is necessary to build the sample program with the definition of
UART_PRINTF in the settings.h file enabled (see Section 2.1 and Table 2.1.1). In addition, it is necessary to start
the serial communication terminal software on the PC and set the serial port. Table 2.2.2.1 shows the serial port
setting values.

%,

i

vy ﬂ:_:.-ﬁ —_—

N

Figure 2.2.2.1 USB Adapter for UART Connection Example to S5U1C31D5xT1 Evaluation Board

4 Seiko Epson Corporation S1C31D5x Peripheral Circuit
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USB to PC
XD J4-22 (P12)
< RXD J4-24 (P13)
GND J6-45 (GND)
USB adapter for UART

S5U1C31D5xT1 Evaluation Board

Figure 2.2.2.2 USB Adapter for UART Wiring to S5U1C31D5xT1 Evaluation Board

Table 2.2.2.1 Serial Port Settings for Terminal Software

Parameter Setting Value
Baud rate 115200 bps
Data 8 bits
Stop bits 1 bits

Parity None

For more information on S5U1C31D5xT1 evaluation board, refer to the “S5U1C31D5xT1 Manual”.

Notes: USB adapter for UART used in Figure 2.2.2.1 is a commercial product, not provided by Seiko Epson.
Please purchase as necessary.

S1C31D5x Peripheral Circuit
Sample Software Manual (Rev.3.00)
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2.3

IAR EWARM IDE Sample Software Procedures

2.3.1 Software Setup

Before executing the sample software using the IAR EWARM, you need to set up the sample software. To set up
the sample software, follow the procedure below.

M)

)

®)

Download the sample software

Download the S1C31D5x Peripheral Circuit Sample Software Package (.exe) from Seiko Epson
microcontroller web site.

Install the Peripheral Circuit Sample Software Package

Close all other programs during this installation. Run downloaded Peripheral Circuit Sample Software
Package executable file as administrator. Review the license terms before proceeding with installation.
Select desired folder package to be installed into and select “Install”. After the software has been installed
into the destination, a setup utility called “ToolchainSetup.exe” will automatically launch. Press “Next” on
setup utility, and select your preferred versions of IAR EWARM identified by the checkboxes. [Note: The
setup utility will copy some flashing binaries and device description files into your 1AR folders]. Press
“Next” to begin the setup, and when the “Done” message appears select “Finish” to complete.

Launch the IAR EWARM
Once the software setup has completed successfully, launch the IAR EWARM.

For the version of IAR EWARM used to evaluate this sample software and more information on the setup utility,
refer to the “README_IAR.txt” found in this sample software package.

Seiko Epson Corporation S1C31D5x Peripheral Circuit
Sample Software Manual (Rev.3.00)
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2.3.2 Workspace Open

The sample software package has a collection of sample software projects in the “Examples” folder. All of the
samples software projects build against the sePeripheralLibrary.

To open a workspace which contains all the sample software projects, select the [File] > [Open] > [Workspace...]
in the IAR EWARM menu, navigate to “Examples¥WORKSPACE¥S5U1C31D5xT1¥IAR” folder, and open the
“Examples.eww” file.

Optionally, each sample software project subfolder has a “board¥S5U1C31D5xT1¥IAR” subfolder which
contains an IAR project file (.ewp) and an IAR workspace file (.eww). To open the workspace for an individual
sample software project, select the [File] > [Open] > [Workspace] in the IAR EWARM menu, navigate to the
project’s “board¥S5U1C31D5xT1¥IAR” folder, and open the workspace file (.eww).

e Examples - |AR Embedded Workbench IDE - ARM 8.20.1
File Edit WView Project J-Link Tools Window Help

Workspace v o X
CLGZ - Debug w
Files = 2
B O Examples

@ A0C124 - Debug

@ CLGZ - Debug

® OrAC-Debug

@ 12C-Debug

@ FFORT - Debug

® COSPI - Debug

@ OSPI_DhA - Debug

P OSPI_MASTER - Debug
@ OSPI_SLAYE - Debug
@ REMCI - Debug

@ RFC-Debug

@ RTCA-Debug

® seFPeriphLibrary - Debug
® 5FlA_MASTER - Debug
@ SPlA_SLAVE - Debug
®=vD3-Debug

P T16 - Debug

@ TI1EE - Debug

® UARTI-Debug
@WOT2Z - Debug

4054 % &6 46 8 %08 806645885

Overview ADC124| CLG2 | DMaC| 122 | PPOITS

Build

Messages

Figure 2.3.2.1 Example of Multi-Project Workspace

S1C31D5x Peripheral Circuit Seiko Epson Corporation 7
Sample Software Manual (Rev.3.00)



Sample Software Operations

2.3.3 Active Project Selecting

To build the sample software project, right-click the target project to be built and executed in [Workspace]
window on IAR EWARM and select the [Set as Active] in right-clicked menu (Figure 2.3.3.1). By using the
drop-down list at the top of the [Workspace] window, the active project and build configuration can be selected at
the same time (Figure 2.3.3.1).

As shown below, each sample software project contains three build configurations.

e Debug - Build configuration to execute code in internal RAM memory
The optimization level is set to “low”.

o  DebugFlash - Build configuration to execute code in internal flash memory
The optimization level is set to “low”.

o ReleaseFlash - Build configuration to execute code in internal flash memory

The optimization level is set to “high”.

e Examples - |1AR Embedded Workbench IDE - ARM 8.20.1
File Edit View Project J-link Tools Window Help

N = XK DC B
Workspace * 0 X

CLG2 - Diebug 4 .

Files

B ClExamples
@ A0C124 - Debug
® CLG2 - Debug
@ DMAC - Debug
@ 12C-Debug

@ FPFPORET - Debug

[ - Debug :
@OSP|_DMA-D  Options.. —

®OSPIMASTER . —

@ OSPI_SLAVE - )
@REMC3-Deby  “omPie

@ RFC- Debug Rebuild Al

@ RTCA-Debug Clean

@ sePeriphLibrar

@ SFlA_MASTEF C-STAT Static Analysis »
@ SFA_SLAVE - )
@ 5vD3-Debug Stop Build
HH @ T16-Debug Add

@ T16B - Debug

@ UARTI-Debu Remove
@'WDT2-Debuc

Drop—Down List

1+

LA AR

Right—click Menu

Rename...
Version Contrel System »

Open Containing Folder...
File Properties...

I Set as Active
Add CM5ISPack Template File

Overview ADC124| CLG2 | DMac| 120 | PPORT| asPl |_|' 5

Figure 2.3.3.1 Active Project Setting
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2.3.4 Debug Probe Setting

Before debugging an active project using the target board connected to the debug probe, you need to select a
driver for the debug probe, if necessary.

To select the debug probe driver, follow the procedure below.
(1) Select the [Project] > [Option] in the IAR EWARM menu.
(2) Select the [Debugger] in the [Category] list on the [Options for node “{project}”] dialog (Figure 2.3.4.1).

(3) Select the [Setting] tab, and then select the debug probe in the [Driver] drop-down list as shown below
(Figure 2.3.4.1).

- When using the I-jet , select the “I-jet/JTAGjet”.
- When using the J-Link, select the “J-Link/J-Trace”.

Options for node "QSPI" >
Lategory: Factory Settings
General Options
Static Analysis
Runtime Chedking

C/C++ Compiler Setup  Download Images Ewtra Options  Multicors  Plugins
Assembler
Output Converter Driver Runto
Custom Build J-Link/)-Trace |main
Build Actions Silator
Linker CaDl
CMSIS DAP
Simulataor GDOB Server
CADI et /I TAGjet
e Tl Stellaris
GDBE Server PE micro
I4et{ITAGjet ST-LINK
JLink/1-Trace Third-Party Driver
i TI MSP-FET
TI Stellaris TI ¥DS
PE micro [STOOCRIT_DIRS Comfia \dpbugger' Epson’\51C31D50.ddf
ST-LIMK
Third-Party Driver
TI MSP-FET
TI XD5
e

Figure 2.3.4.1 Debug Probe Setting

S1C31D5x Peripheral Circuit
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2.3.5 Flash Loader Setting

When the build configuration of the active project is “DebugFlash” or “ReleaseFlash”, it is necessary to set a
flash loader to load the program in the internal flash memory. However, when the build configuration is “Debug”,
it is necessary to unset a flash loader because the program is executed on the internal RAM.

To set the flash loader, follow the procedure below.

M)
)
@)
(4)

M)
)
@)
(4)
)
(6)

When the build configuration is “Debug” (program execution in RAM)

Select the [Project] > [Option] in the IAR EWARM menu.

Select the [Debugger] in the [Category] list on the [Options for node “{project}”] dialog (Figure 2.3.5.1).
Select the [Download] tab (Figure 2.3.5.1).

Disable the [Use flash loader(s)] checkbox (Figure 2.3.5.1).

When the build configuration is “DebugFlash” or “ReleaseFlash” (program execution in internal flash
memory)

Select the [Project] > [Option] in the IAR EWARM menu.

Select the [Debugger] in the [Category] list on the [Options for node “{project}”] dialog (Figure 2.3.5.1).
Select the [Download] tab (Figure 2.3.5.1).

Enable the [Use flash loader(s)] checkbox (Figure 2.3.5.1).

Enable the [Override default .board file] checkbox (Figure 2.3.5.1).

Click the [...] button and select “S1C31D5x_int.board” as a board file (Figure 2.3.5.1).

Options for node "Q5PI"

Category:

General Options

Static Analysis

Runtime Checking
CJC++ Compiler
Assembler
Qutput Converter
Custom Build
Build Actions
Linker

TIMSPFET
TIXDS

Use flash loader(s)

//:

Factory Settings

Overide default board file . .
Simulator [STOOLKIT_DIRS\corfig'flashioader\Epson'S131D) | . loader to be used by clicking the [...]
CADI
e Fdt button.

GDB Server

Ijet/ITAGEt Perf
JLink{1-Trace

T1 Stellaris

PE micro

ST-LINK

Third-Party Driver

ok

Cancel

Select this option when executing the
program in the flash memory.

When [Use flash loader(s)] is selected,
select [Override default .board file]
and select the .board file for the flash

Figure 2.3.5.1 Flash Loader Setting
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2.3.6 Project Build

To build an active project, select one of the build commands [Make] and [Rebuild All] from the [Project] in the
IAR EWARM menu (Figure 2.3.6.1).

Note: If linker errors occur in the build, there is a possibility that the library project “sePeriphLibrary” is not
built. Build this library project with the same build configuration as the active project, and then build the active
project again. For example, to build the active project “QSPI-Debug”, build “sePeriphLibrary-Debug”.

Also, the batch build option to build all the projects included in the sample software at once is available. To use
the batch build option, select the [Project] > [Batch build...] in the IAR EWARM menu (Figure 2.3.6.1). And
then select the desired build configuration on the displayed dialog box and click the [Make] or [Rebuild All]
button(Figure 2.3.6.2).

The batch build option is available to build the following build configurations.

e all_Debug - built debug targets to execute code in internal RAM memory
e all DebugFlash - built debug targets to execute code in internal Flash memory
o all_ReleaseFlash - build release targets to execute code in internal Flash memory

@ Examples - IAR Embedded Workbench IDE - ARM 2.20.1
File Edit View | Project | J-Link Tools Window Help

D D i ﬂ Add Files...

Waorkspace Add Group...

Q5P - Debug Impaort File List...

Add Project Connection...

Files

o I:IExampIes Edit Configurations...

@ ADCIZA Remove

@CLG2-D

@ OkAC-0 Create New Project...

::Egc‘)g_?_b Add Existing Project...

i

[ JQSPI-C Options... Alt+F7
@OSFI_D

‘ QSPL_hA Version Control System 3
@ OSFI_SI

@ FEMCI O Make F7
@RFC-D Compile Ctrl=F7
@RTCA- Rebuild All

W ==Ferip

@ SPIA_Mp——

‘ = Batch build... F8 I
:‘?’TE—SE_JE C-STAT Static Analysis »
:ELBF?‘I:SDE Stop Build Cirl=Break
oy

®'WDT2-0@ Download and Debug Ctrl+D

¥ Debug without Downloading

Attach to Running Target

Make & Restart Debugger Ctrl+=R
Restart Debugger Ctrl=Shift+R
Download 3
Overview  ADC124
_— SFR Setup
Build

CMSIS-Pack rE

tMassages Open Device Description File 3

Save List of Registers...

Figure 2.3.6.1 Build Commands
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Batch Build
B atches:
all_Debug Mew. .
all_DebugFlazh
all ReleazeFlazh Edit
Delete
Cloze
Cancel
Build
Clean Fiebuild &1
Figure 2.3.6.2 Batch Build
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2.3.7 Project Download and Debug

Following a successful build, download the program image of the active project to the target board. To download
the program image, select the [Project] > [Download and Debug] in IAR EWARM menu (Figure 2.3.7.1).

When the active project is “Debug” build, the program image is loaded in the internal RAM and debugging is
started. When the active project is “DebugFlash” build or “ReleaseFlash” build, the program image is loaded in
the internal flash memory and debugging is started.

@ Examples - |AR Embedded Workbench IDE - ARM 8.20.1
File Edit View | Project | J-Link Tools Window Help

‘I‘j ﬂ e ﬂ Add Files...

Workspace Add Group...

05FI - Debug Impaort File List...

X Add Project Connection...
il Edit Confi ti
it Configurations...

B ] Examples

@ ADCI2A Remove

®CLG2-D

@ OrAC-O Create Mew Project...
®12C-Deb| | agd Existing Project..

@ FFORT -

OFEEEE  options.. Alt=F7
@ OsF_D

‘ QISP Version Control System 3
@ OsF_SL

@ REMCI- B Make F7
@FRFC-De| B | Compile Ctrl+F7

@RTCA-D Rebuild All
® ==Feriph

Cl
@ SPIA_MA e
‘ SPlA S Batch build... F8
®5vD3-D : z
®Ti6-De C-STAT Static Analysis ]
W®TIEB-D4 @ stop Build Cirl=Break
®UARTS -,
®'wDT2-0@ Download and Debug Ctrl+=D

¥ Debug without Downloading

Attach to Running Target

Make & Restart Debugger Ctrl=R
Restart Debugger Ctrl=Shift+R
Download 3
Overview ADCT22
_— SFR Setup
Build

CMSIS-Pack 'E

tMassages Open Device Description File 2

Building can Save List of Registers..,
Undating buirororee

Figure 2.3.7.1 Download and Debug
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2.4 KEIL MDK-ARM (pVision) Sample Software Procedures

2.4.1 Software Setup

Before executing the sample software using the MDK-ARM (Vision), you need to set up the sample software.
To set up the sample software, follow the procedure below.

@)

)

®)

Download the sample software

Download the S1C31D5x Peripheral Circuit Sample Software Package (.exe) from Seiko Epson
microcontroller web site.

Install the Peripheral Circuit Sample Software Package

Close all other programs during this installation. Run downloaded Peripheral Circuit Sample Software
Package executable file as administrator. Review the license terms before proceeding with installation.
Select desired folder package to be installed into and select “Install”. After the software has been installed
into the destination, a setup utility called “ToolchainSetup.exe” will automatically launch. Press “Next” on
setup utility and select your preferred versions of pVision identified by the checkboxes. [Note: The setup
utility will copy some flashing binaries into your pVision folders] Select preferred version of a debugger
from the list of supported debug probes. [Note: The setup utility will copy debug configuration files into
your work space] During installation workspace directory will be set automatically. Press “Next” to begin
the setup, and when the “Done” message appears select “Finish” to complete.

Launch the pVision

Once the software setup has completed successfully, launch the pVision.

For the version of MDK-ARM(uVision) used to evaluate this sample software and more information on the setup
utility, refer to the “README_KEIL.txt” found in this sample software package.
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2.4.2 Workspace Open

The sample software package has a collection of sample software projects in the “Examples” folder. All of the
samples software projects build against the sePeripheralLibrary.

To open a workspace which contains all the sample software projects, select the [Project] > [Open Project...] in
the pVision menu, navigate to “Examples¥WORKSPACE¥S5U1C31D5xT1¥ARM?” folder, and open the
“Examples.eww” file.

Optionally, each sample software project subfolder has a “board¥S5U1C31D5xT1¥ARM” subfolder which
contains a pVision project file (.uvprojx) and a pVision multi-project workspace file (.uvmpw). To open the
workspace for an individual sample software project, select the [Project] > [Open Project...] in pVision menu,
navigate to the project’s “board¥S5U1C31D5xT1¥ARM?” folder, and open the workspace file (.uvmpw).

KA D:\Projects\S1C31XXX\s1c3 ood sePeriphLibrany\ Device\51C31D50

File Edit View Project Flash Debug Peripherals Tools §

|5 @ 2 | | |
ILI |2| @ | | Debug o £\| ﬁ
Project 1 B
= WorkSpace =
Dok ebapheaiibay

“% Project clg

“1§ Project: dmac

“% Project: pport

“ Project gsg’

"ﬁ Project: st Set as Active Project |

“1§ Project: qspi_master

“% Project: qspi_slave
“i Project: remc3

‘& Project: rtca

“ Project: spia_master

“% Project: spia_slave

Figure 2.4.2.1 Example of Multi-Project Workspace

Project i1 x |
=8 WorkSpace
“T% Project: sePeripheralLibrary

o % D

EPrn_iect Books | £} Functions | () Templates
Y

Figure 2.4.2.2 Example of Individual Project Workspace
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2.4.3 Active Project Selecting

To build the sample software project, select a target project to be built and executed. Right-click the target project
in [Project] window on pVision and select the [Set as Active Project] in right-clicked menu (Figure 2.4.3.1).
Next, select the build configuration listed in the drop-down list on the tool bar of pVision (Figure 2.4.3.2).

As shown below, each sample software project contains two build configurations.

Debug
DebugFlash

- Build configuration to execute code in internal RAM memory

- Build configuration to execute code in internal flash m

KA D:\Projects\S1C312000:s1 c3 hecdsePeriphLibranDevice\51C31D50

File Edit View Project Flash Debug Peripherals Tools 5

Des | % & | |

EANEE | " | Debug - 4% | &
Project UR x|
= -gﬁ WorkSpace i

© . Project sePeriphenllibray

% Project: clg
“g Project: dmac
“g Project: pport

Set as Active Project '

i Project: gspi_master

# Project: gsp

by Project: gspi_slave
i Project: remc3

% Project: rtca

g Project: spia_rnaster

g Project: spia_slave

Figure 2.4.3.1 Active Project Setting

KA D:\Projects\S1C31:000s1c3 oot Examples\QSPN\board\S5U1C

File Edit Wiew Project Flash Debug Peripherals Tool

NESa| % 2 | | |

Iﬂl @ | ﬂ | IDEbugFIash VI dﬁ\ |
Project 1 x |
=-Ed WorkSpace =

.7 Project: sePeripheralLibrary

i3 Project: clg

g4 Project: dmac

‘% Project: pport
beeen
11 Project: gqspi_dma

s Project: qspi_master

i Project: gspi_slave

3 Project: remc3 l.]

| = ) N

Figure 2.4.3.2 Selection of Build Configuration

emory
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2.4.4 Debug Probe Setting

Before debugging an active project using the target board connected to the debug probe, you need to select a
driver for the debug probe, if necessary.

To select the debug probe driver, follow the procedure below.

@)
)
@)

(4)
®)

(6)

Select the [Project] > [Options for {project} - Target “‘{build configuration}’] in the pVision menu.
Switch the [Debug] tab in the [Options for Target ‘{build configuration}’] dialog (Figure 2.4.4.1).

Select the “J-Link/J-TRACE Cortex” from the drop-down list at the right side of [Use:] checkbox
(Figure 2.4.4.1).

Click the [Settings] button at the right side of the above drop-down list (Figure 2.4.4.1).

Select the [SW] from the [Port:] drop-down list in the [Cortex JLink/JTrace Target Driver Setup] dialog
box.

Click the all [OK] button to close all dialogs.

Notes: This setting needs to be done with J-Link connected to the PC.

k4 options for Target 'Debug’

Dievice | Target | Ohutput | Lizting | lzer | AT+ | fizm | Linker Debue | Utilities |

" Use Simulator with restrictions Settings * Use: |J-LINKIJ-TRACECOrtex jll Settings |

[ Limt Speed to Real-Time ULINK Pro Cortex Debugger &
CMSIS-DAP Debugger
S - J-LINK / J-TRACE Cortex ;
v v v
|—” Lfaac! Application at Startup W Runto main() !_ Iinac Fast Modsls Debugger Cortex-M main()
Initialization File: I 0 ST-Link Debugger
PEMicra Debuager E .
| J |.¥debugl MNULink Debugger J Edt...
: - Stellars ICDI
Restore Debug Session Settings Restor Silabs UDA Debugger
¥ Breakpoints ¥ Toolbaox ¥ B #% SBIEstEr Cortex Debugger
W Watch Windows & Performance Analyzer v Imaoewggger
[v Memary Display [V System Viewer [v Memary Display [V System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL | [SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DARMCM1.DLL |1:cw|[:-+ |TARMCM1.DLL |-pCMD+
Manage Component Viewer Description Files ... |

Ok | Cancel | Defaultz | Help

Figure 2.4.4.1 Debug Probe Selecting
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Cortex JLink/JTrace Target Driver Setup (=23
Diebue | Trace ] Flash Download]

J-Lirk / J-Trace Adapter JTAG Device Chain

Sh: |EUDHJH?4 ﬂ IDCODE Device Mame | IR len

Device: | J-Link e

Hd - IR dil: [ WE.1ln o

Fhf - |.J—Link W10 compiled Sep 1 20°

Port: Max Clock: (s
[oTac =] | |5 MH: | @ [
Auto Clk | |
Connect & Reset Cptions Gache Cptions Download Options
Connect: |N0rma| ﬂ Reset: |N0rma| ﬂ [v Cache Code [~ Verify Code Download
W Reset after Connect [v Cache Memory [~ Download to Flash

Interface TCRAP Mizc

& USE (" TGPAP Metwork, Settings :
IP-Address Part {Auto: 07 futodetect | dLink Tnfo |

Sizan :
| 12 0 .0 .1 S | irk Gmd |
State: ready
ok | ween | |

Figure 2.4.4.2 J-Link Driver Setup
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2.4.5 Flash Loader Setting

When the build configuration of the active project is “DebugFlash”, it is necessary to set a flash loader to load the
program in the internal flash memory. However, when the build configuration is “Debug”, it is necessary to unset
a flash loader because the program is executed on the internal RAM.

To set the flash loader, follow the procedure below.

@)
)
@)

(4)

(®)
(6)
()

M)
2
@)
(4)

(®)
(6)
()
®)

)

When the build configuration is “Debug” (program execution on RAM)
Select the [Project] > [Options for {project name} - Target ‘{build configuration}’] in the uVision menu.
Switch the [Debug] tab in the [Options for Target ‘{build configuration}’] dialog.

Click the [...] button at the right side of the [Initialize File] edit box and select “debug.ini” file
(Figure 2.4.5.1).

Switch the [Utilities] tab in the [Options for Target ‘{build configuration}’] dialog and then click the
[Settings] button in the [Configure Flash Menu Command] group box.

Switch the [Flash Download] tab in the [Cortex JLink/JTrace Target Driver Setup] dialog.
Delete all the flash loaders displayed in the [Programming Algorithm] list by clicking the [Remove] button.

Enable the checkboxes, [Do not Erase] and [Reset and Run], in the [Download Function] group box, and
disable other checkboxes (Figure 2.4.5.2).

When the build configuration is “DebugFlash” (program execution on internal flash memory)

Select the [Project] > [Options for {project name} - Target ‘{build configuration}’] in the uVision menu.
Switch the [Debug] tab in the [Options for Target ‘{build configuration}’] dialog.

Leave blank the [Initialize File] edit box.

Switch the [Utilities] tab in the [Options for Target ‘{build configuration}’] dialog and then click the
[Settings] button in the [Configure Flash Menu Command] group box.

Switch the [Flash Download] tab in the [Cortex JLink/JTrace Target Driver Setup] dialog.
Delete all the flash loaders displayed in the [Programming Algorithm] list by clicking the [Remove] button.
Click the [Add] button to open the [Add Flash Programming Algorithm] dialog box.

Select an flash loader “S1C31D5xint 192kB Flash” in the list on [Add Flash Programming Algorithm]
dialog box.

Enable the checkboxes, [Erase Sectors], [Program] and [Verify], in the [Download Function] group box, and
disable other checkboxes (Figure 2.4.5.3).

Note: When working with the “Debug” build, the internal flash memory will be not updated as the image will be
loaded into internal RAM so an additional setting must be added via the [Initialization File] option to set the
Program Counter and Stack registers that would normally be loaded from the Vector table in the internal flash
memory. In the examples using “Debug” build, we use the “debug.ini” file to set those values correctly. In the
example using “DebugFlash” build, the [Initialization File] field should be left blank.

S1C31D5x Peripheral Circuit Seiko Epson Corporation 19
Sample Software Manual (Rev.3.00)



Sample Software Operations

Options for Target 'Debug’
Device I Target I Qutput I Listing I User I CfC-I—I-I HAsm I i

f‘use\pur\m / J-TRACE Cortex iﬂyl

" Use Simulator
[~ Limit Speed to Real-Time

with restrictions

Debug | kit |

Settings |

V¥ Load Application at Startup

Initialization File:

V¥ Run to main() [V Load Applicati

Ini ion File:

v _Bun to main()

Restore Debug Session Settings

I.\debug.ini

store Debug Session Settings

[V Breakpoints v Toolbox v Breakpai

V¥ Watch Windows & Performance Analyzer v Watch Windows

¥ Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewsr
CPU DLL: Parameter: Driver DLL: Parameter:
ISﬁF{MCME‘..DLL | ISAF{MCME‘..DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

IDﬂF{MCMLDLL I-pCI‘u'IEh

IT}\F{MCW DLL I-pCI‘u'ID+

Manage Component Viewer Description Files ... |

[ ok || cancel || Defauts | Help
. O ies 1 . .
Figure 2.4.5.1 “Initialize File” Option
Cortex JLink/JTrace Target Driver Setup % Cortex Target Driver Setuy %
Debug | T'EC Debug | Trace@lash Download | )
W RAM for Algorithm i~ Download Fuggs RAM for Algorithm
© Erase Ful Chip [~ Program ” " Erase Full Chip ¥ Program
LUAD P a Ligy
Fi O cmesectm [ Vedy Start: [D<20000000 Size: [TctDO0 A EoseSecos ¥ Very Start: [D20000000  Size: [2c4000
@ DonotErase  [¥ Resetand Run O DonotErase [ Resstand B
P 1g-Algorithm ~ Programming Algorihm = —
Description Device Size Device Type | Address Range | | Device Size | Device Type | Address
S1C31D0Tint 256KE Flash 258k On-chip Flash 00D00DD0H - DOOTFFFFH
Start: | Size: Start: | Size
Add Fiemave Add Fiemave
ok | cancel | cp | ok | caed | gy

Figure 2.4.5.2 Flash Loader Unsetting

Figure 2.4.5.3 Flash Loader Setting
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2.4.6 Project Build

To build an active project, select one of the build commands [Build] and [Rebuild] from the [Project] in the

pVision menu (Figure 2.4.6.1).

Note: If linker errors occur in the build, there is a possibility that the library projects “sePeriphLibrary” is not
built. Build this library project, and then build the active project again.

The Batch Build option, found under [Project] > [Batch Build] in the pVision menu, can be used to build all the
Examples and by default constructs both the Debug and DebugFlash builds for each of the appropriate projects.
The projects in the list are ordered such that the libraries are built first (Figure 2.4.6.2).

k] C:¥home¥MCU_C31_tool¥01_W74¥01_sample_sw¥C31}

File

et View Fiasn
EF]
e

Debug

Mew pVision Project...

Open Project...

Project

=& WorkSpace

Close Project

‘I3 Project:
‘¥ Project:
‘I3 Project:
“% Project:
“ g
“IZ Project: AN
‘% Project:

Export

Manage

Select Device for Target ...

Remove Item

Clean 'lcd32b (Debug)

Peripherals

Too

Mew Multi-Project Workspace...

Options for lcd32b - Target ‘Debug’...

“ Project:
‘I3 Project:
‘¥ Project:

"] Build 'lcd32b [Debug)’
Rebuild 'lcd32b (Debug)’
Eatch Build...

‘I3 Project:
‘I3 Project:
"I Project:

Translate...

Stop build

Figure 2.4.6.1 Build Commands

Batch Build x
Select Project Targets:

[E]- seGraphicsLibrary - Build

. I¥ Debug

[l sePeripherallibrary Rebuild

. L. Debug

B da Clean
¥ Debug
\..]¥ DebugFlash

[El- dmac
¥ Debug
i..]¥ DebugFlash Select All

EI--iZ::_sSu 1c31d01t1 Deselect Al
i--[v Debug
‘.- DebugFlash

[=1-mdc_lpm012m134b

. .-J¥ DebugFlash

- pport.
|7 Debug Help
“-[v DebugFlash

Figure 2.4.6.2 Batch Build
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2.4.7 Project Download and Debug

Following a successful build, download the program image of the active project to the target board. To download
the program image, select the [Flash] > [Download] in pVision menu (Figure 2.4.7.1). When the active project is
“Debug” build, the program image is loaded in the internal RAM. When the active project is “DebugFlash” build,

the program image is loaded in the internal flash memory.

To debug the program image downloaded to the target board, select the [Debug] > [Start/Stop Debug Session] in

pVision menu (Figure 2.4.7.2).

K2 C:¥home¥MCU_C31_tool¥01_W74¥01_sample_software

File Edit View Project | Flash | Debug Peripherals Too

%Q Download F&

| LoD Erase

Project Configure Flash Tools...

EREL] WorkSpace
% Project: seGraphicsLibrary
i Project: sePeripheralLibrary
i Project: clg
4 Project: dmac
4 Project: i2c

o

L Drmicck mennrk

Figure 2.4.7.1 Download

E Cr¥home¥MCU_C31_tool¥01_W74¥01_sample_sw¥C31W74-v0.92-0a849c9_
File Edit View Project Flash | Debug | Peripherals Tools  SVCS  Window

] j H ﬂ | ] L*ﬂ,'| @ Start/Stop Debug Session
S @ | ] peoy & Restcou
Project Bun
=B WorkSpace &) stop
& Project: seGraphicsLibrary {-} Step
w8 Project: sePeripheralLibrar
) {¥ Step Ower
% Project: clg
{¥ Step Out Ctri+F11

wm- Project: dmac

Run to Cursar Line Ctrl+F10
+ - s

= »{g Proiect: ooort Show Mext Statement

Figure 2.4.7.2 Debug
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3 Details of Sample Software

Hardware setup is required for some examples. Refer to “S5U1C31D5xT1 manual” for additional information.

3.1 12-bit A/D Converter (ADC12A)

This example shows how to initialize the 12-bit A/D converter (ADC12A) and read data from various channels of

ADC12A.

Operations

1. Initializes ADC12A.
2. Starts ADC12A.

3. Observe data output in the terminal program window.
4. You can change voltage value on ADC12A channels.

Example of Output

Terminal /O v o x
Output: Log file: OFff
—CPU clock— ==CLG_IOSC (8000000) ~
ADC124 ADINO = 4095
ADC124 ADINL = 409%
ADC124 ADIN2 = 0
ADC12A4 ADIN3 = 0
ADC124 ADIN4 = 4095
ADC124 ADINS = 4095
ADC124 ADING = 4095
ADC124 ADIN? = 4095
ADC124 ADINO = 4095
ADC124 ADIN1 = 4095
ADC124 ADINZ = 1792
ADC12A4 ADINI = 1920
ADC124 ADIN4 = 4095
ADC12A4 ADINGS = 4095
ADC124 ADING = 4095
ADC124 ADIN? = 4095
ADC124 ADINO = 4095
ADC124 ADIN1 = 4095
ADC124 ADINZ = 2047
ADC124 ADINI = 2048
ADC124 ADIN4 = 4095
ADC124 ADINE = 4095
ADC12A4 ADING = 4095
ADC124 ADIN? = 4095
ADC12A4 ADINO = 4095
ADC124 ADIN1 = 4095
ADC124 ADINZ = 2047
ADC124 ADING = 2048
ADC12A4 ADIN4 = 4095
ADC124 ADINGS = 4095
ADC12A4 ADING = 4095
ADC124 ADINT? = 4095
ADC124 ADINO = 409%
ADC124 ADIN1 = 4095
ADC124 ADINZ = 2048
ADC124 ADING = 2048
ADC124 ADIN4 = 4095
ADC124 ADINGS = 4095
ADC124 ADING = 4095
ADC124 ADINT? = 4095
ADC124 ADINO = 4095
ADC124 ADIN1 = 4095
ADC124 ADINZ = 3584
ADC124 ADING = 2048
ADC12A ADIN4 = 4095
ADC124 ADINGS = 4095
ADC124 ADINGE = 4095
ADC124 ADINT? = 4095
ADC124 ADINO = 4095
ADC124 ADIN1 = 4095
ADC124 ADINZ = 3584
ADC124 ADING = 2048
ADC124 ADIN4 = 4095
ADC12A4 ADINGS = 4095
ADC124 ADING = 4095
ADC124 ADIN? = 4095
ADC124 ADINO = 4095 v
Input: Ll codes Dptions...
Buffer size: 1]
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3.2 Clock Generator (CLG)

This example executes various Clock Generator (CLG) functions such as starting OSCs, setting Wake up clocks
and sleep modes.

Operations

1. Initializes CLG.

2. Run auto-trimming of IOSC.

3. Verifies Sleep or Halt states running various clocks.
4. Verifies Wakeup states running various clocks.

Example of Output

Terminal /O O X

Cutput; Log file: OFf

—CPT clock- =s=CLG _I0SC (3000000%
CLG ==CLG I0OSC _CLEDIV_ 1 Initialization ok
—CPT clock- =s=CLG _I0SC (30000007

CLG s=eCLE 0523 Auto—-trimming ok

Halt (0SC3) —actual- s=eCLG _05C3
Wake up (0SC3) —actual- ==CLG_0SC3

Sleep (0SC1) —actual- s=eCLG _05C1
Walke up (0SC3) —actual- ==CLG_0SC3

Switched to (IOSC) —actual- ==CLG I0SC
—CPT clock- ==CLG_IOSC {(8000000%
Exit

[ FipLat; Chrl codes Optionz. ..

Buffer size: ]

Prerequisites

The OSC3 should not run from crystal in this example. Otherwise Auto-trimming will fail because crystal cannot
be trimmed. The OSC3_SRC_XTAL must be commented out in settings.h file.
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3.3 DMA Controller (DMAC)

This example provides a description of how to use DMA Controller (DMAC) to transfer data between memory
and peripheral devices, as follows:

e Using DMAC in a basic memory-to-memory data transfer
e Using DMAC from a peripheral to memory data transfer
e  Using DMAC concurrent peripheral to memory and memory to peripheral data transfer

For more examples of using DMAC for transfers see QSPI_DMA Example code.

Hardware Setup

To demonstrate the UART to memory DMA transfer, connect UART on the S5U1C31D5xT1 evaluation board to
PC by a USB Adapter for UART. (see Figure 2.2.2.1, Figure 2.2.2.2)

Operations

Example 1: Memory to Memory DMA transfer

e DMAC Channel 0 is configured to transfer the contents of a data buffer stored in RAM to the reception
buffer also in RAM. Access size is Byte.

e DMAC Channel 1 is configured to transfer the contents of a data buffer stored in RAM to the reception
buffer in RAM. Access size is Half Word.

e DMAC Channel 2 is configured to transfer the contents of a data buffer stored in RAM to the reception
buffer in RAM. Access size is Word.

e  The start of transfer is triggered by software.

In this example:

1. The DMAC interrupts in NVIC are not enabled.

DMAC Channel transfer is enabled.

Source and destination addresses incrementing is enabled.

The transfer is started by setting the Software Request register bits.

At the end of the transfer, a Transfer Completion interrupt flag is generated.

Once interrupt flag is generated, the "number of transfers" is read which must be equal
to 0.

The Transfer Complete Interrupt flag is then cleared.

A comparison between the source and destination buffers is done to check that all data
have been correctly transferred.

O Otk o b

® N

Example 2: Peripheral to Memory DMA transfer.

e DMAC Channel 0 is configured to transfer data from a UART data register to memory.
e  UART is configured with baud rate 115200. DMA transfers are enabled for Receive buffer full event.
e  The start of transfer is triggered by typing 8 characters in the PC window running a terminal program.

In this example:

1. The DMAC interrupts in NVIC are not enabled.

DMAC Channel transfer is enabled.

DMAC Channel filtering is disabled for the selected DMAC Channel.

Source address incrementing is disabled.

Destination address incrementing is enabled.

The transfer is started by an UART receive buffer becoming full.

At the end of the transfer, a DMAC Transfer Completion interrupt flag is generated.
Once interrupt flag is generated, the "transfer mode" is read which must be equal to
0(STOP mode).

9. The Transfer Complete Interrupt ﬂag is then cleared.

10. The Memory to Peripheral transfer is used to output characters back to the terminal

P NSO o
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window.
11. Correctness of the transfer is verified by seeing correct characters displayed in the
terminal window.

Example 3: Concurrent Peripheral to Memory and Memory to Peripheral DMA transfers.

T16B_0 sub-channel 0 is configured for compare mode.

T16B_0 sub-channel 1 is configured for capture mode.

DMAC Channel 0 is configured to transfer data from memory to the T16B sub-channel O data register.
DMAC Channel 1 is configured to transfer data from the T16B sub-channel 1 data register to memory.

In this example:

1. The DMAC interrupts in NVIC are enabled.

2. DMAC Channel transfers are enabled for two channels.

3. DMAC Channel filtering is disabled for the selected DMAC channels.

4. The DMA transfer is started by a compare interrupt on the T16B sub-channel 0.

5. At the end of the transfer, a DMAC Transfer Completion interrupt flag is generated on
the DMAC channel 0.

6. Once the DMAC interrupt is generated it sets a software completion flag by software in
the DMAC interrupt service routine.

7. The Transfer Complete Interrupt flag is then cleared.

8. The Peripheral to Memory transfer is started by a capture interrupt on T16B sub-
channel 1.

9. At the end of the transfer, a DMAC Transfer Completion interrupt flag is generated on
the DMAC channel 1.

10. Once interrupt flag is generated it sets a software completion flag in the DMAC
interrupt service routine.

11. The Transfer Complete Interrupt flag is then cleared.

12. Software detects both transfer completion.

Example of Output

ER COM3 - PuTTY - O X
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3.4 12C (12C_S5U1C31D5xT1)

This example shows how to use the 12C module in the master mode with 12C Serial EEPROM (24FC512). This
example requires 24FC512 EEPROM memory chip.

Hardware Setup
Connect the S5U1C31D5xT1 evaluation board to the 24FC512 EEPROM memory chip as follows.

Table 3.4.1 Connection between 12C Master and 12C Slave

S1C31D5x 24FC512
[master] [slave]
P17 BOARD_I2C_SDA_PORT >< SDA
P16 BOARD_I12C_SCL_PORT > SCL

The BOARD _12C_SDA PORT and BOARD [12C_SCL_PORT are defined as sePPORT_P17 and sePPORT P16
in board.h file

The picture in Figure 3.4.1 and the diagram in Figure 3.4.2 show the connection of SSU1C31D5xT1 with an 12C
Serial EEPROM (24FC512).

VCC connect to CN2-5
GND connect to J5-44

SCL signal connect
to J4-30(P16)

SDA signal connect to J4-

32(P17)

Hand-wired circuit board
with 24FC512 EEPROM

Figure 3.4.1 12C Serial EEPROM Connection to Evaluation Board
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12C Serial EEPROM
(24FC512)

vce
1A0 VCC 8 CN2-5 (5.0V)
2A1 wp7| @ CND 11544 (GND)
3A2 SCL6 | «—3C- —»l34-30 (P16)

4 GND SDAS 4#» J4-32 (P17)

S5U1C31D5xT1 Evaluation Board

Figure 3.4.2 12C Serial EEPROM Wiring to S5U1C31D5xT1 Evaluation Board

Operations

This example tests 12C_0 module with EEPROM at address 0x50.

1. Test configures I2C Master mode.

2. Test writes ascii string to the EEPORM memory.
3. Then it reads data back from EEPORM, compares data.

Example of Output

Terminal /O 0 X
Cuatpuat; Log file: OFF
—CPU clock- ==CLG IOSC (80000007
Te=ting I2C_0 module with EEPROM at 0xG50
Write data: Test 0 1 2 4
Read data: Test 0 1 2 4
Status: 0K
Ezit
Input: Chrl codes Dptions. ..
Buffer size: I}
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3.5 1/O Ports (PPORT)

This example configures pin BOARD_OUTPORT as an output connected to pin BOARD_INPORT as an input.
It performs various tests to check the connectivity of BOARD_OUTPORT and BOARD_INPORT.

BOARD_OUTPORT > BOARD_INPORT

Hardware Setup

The PPORT example has three configurations, TEST_PPORT_01, TEST_PPORT_23 and
TEST_PPORT_OTHER. See board.h file for details.

For the TEST_PPORT_OTHER configuration, which is default, set jumper between J4-48 and J4-50 pins.

jumper between J4-48
and J4-50 pins

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

Figure 3.5.1 Jumper Setting of TEST_PPORT_OTHER Configuration

The sePPORT _P47 is used as BOARD_OUTPORT.
The sePPORT_P60 is used as BOARD_INPORT.
For other configurations see board.h file.

Operations

1. Start the OSC1 oscillation and switch the system clock from IOSC to OSC1. Then stop the
I0SC.

2. Initialize the ports.

3. Set the P47 port to output and Output a Low level signal.

4. Set the P60 port to input and set it so that an interrupt occurs when the level changes
from Low to High.

5. Output a High level signal from the P47 port.
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Output a Low level signal from the P47 port.

S

Example of Output

Terminal /O v 0 X

Qutput: Loq file: OHff

—CPU clock- ==CLG IOSC (80000007

=ePPORT_F47 output =state: Low

=eFPORT_FP&0 input =tate: Low

==ePPORT_F&0 input waits for RISIHG edge interrupt
=eFPORT_F47 output i= going to HIGH. ..

Interrupt on s=ePPORT_P&0 occurred

=eFPCORT_F47 output =tate: High

=eFPCORT_P&0 input =tate: High

=eFPCORT_F47 output =tate: High

==PPORT_F&0 input =tate: High

=eFPCORT_FP&0 input waits for FALLING edge interrupt
=eFPORT_FP47 output i= going to LOW. ..

Interrupt on =ePPORT_P&0 occurred

=eFPCORT_FP47 output =tate: Low

=ePPORT_F&0 input =tate: Low

Confirm that the P60 port is at High level after an interrupt in the P60 port.
Set the P60 port so that an interrupt occurs when the level changes from High to Low.

Confirm that the P60 port is at Low level after an interrupt in the P60 port.

Ezit
|FipLat; Ctrl codes Optionz. ..
Buffer size: 1]
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3.6 Quad Synchronous Serial Interface (QSPI)

This example provides a description of how to use a QSPI in the master mode to communicate with an external
QSPI flash memory.

Hardware Setup
The ISSI QSPI flash memory on S5U1C31D5xT1 evaluation board is used in this example.

Operations

1. The example code initializes the QSPI module in master mode as below:
e Data length is 8bit
e Data format is MSB first
e  Use 16-bit timer T16_2 for baud rate generator.
Then software sets bus speed to 10000000 if possible (depends on selected clock speed).
Example software starts QSPI in Single mode.
Then software checks if it can read External Flash mode register correctly.
Then it reads Flash ID.
If the flash operations succeed following flash actions are taken consecutively for two QSPI modes:
e  Quad mode Erase sector, Program Sector, Read and compare sector.
e Single mode Erase sector, Program Sector, Read and Compare sector.

ok wn

Example of Output

Terminal /O v O X

Qutput: Loq file: OHFf

—CPU clock- ==CLG _IOSC (80000007
et bus spesed 31007
Set bus spesed 10000000
et bus =pesd 4000000
QSPI Start: OK
Trving to read external flash register in SIHGLE mode. . .
Fead external flash register in SIHGLE mode: 0K
Manufacture ID: 9dh. Dewice ID: &017h

Set external flash in QUAD mode: QK

Set QSPI in QUAD node.

Fead external flash register in QUAD mode: OK
Erasze flash =sector in QUAD mode: QK

Frogram flash in QUAD mode: OK

Fead flash in QUAD mode: 0K

Compare E-W data in QUAD mode: OK

Set external flash in SIHGLE mode: OK

Set QSPI in SINGLE mode.

Fead external flash register in SIHGLE mode: 0K
Era=ze flash =sector in SIHNGLE mode: OK

Frogram flash in SIHGLE mode: OK

Fead flash in SIHGLE mode: OK

Compare BE-W data in SINGLE mode: QK

Ezit
|FipLat; Ctrl codez Optionz. ..
Buffer size: 1]
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3.7 Quad Synchronous Serial Interface with DMA (QSPI_DMA)

This example provides a description of how to use a QSPI with DMA in the master mode to communicate with
an external QSPI flash memory.

Hardware Setup
The ISSI QSPI flash memory on S5U1C31D5xT1 evaluation board is used in this example.

Operations

1. The example code initializes the QSPI module in master mode as below:
e Data length is 8bit
e  Data format is MSB first
e  Use 16-bit timer T16_2 for baud rate generator.
The example code sets bus speed to 4000000.
Then it configures DMA Controller descriptors and initializes DMA Controller.
Example software starts QSPI in the register access Single mode.
Then software checks if it can read the External Flash mode register correctly.
Then it reads Flash ID.
If the flash operations succeed software performing following flash actions (in Quad and Single modes):
e  Erase Sector
e  Program Sector using register access DMA transfers.
e Read Sector using register access DMA transfers and compare with the programmed pattern.

Noughkwd

Example of Output

Terminal 1/ * O X
Cutpuat; Log file: O
—CPU clock- ==CLG IOSC (80000007 ~

Set bus spesd 4000000

QSPI Start: OE

Trving to read external flash register in SINGLE mode. . .
Fead external flash register in SIHGLE mode: 0K
Hanufacture ID: 9dh. Dewice ID: 6017h

Set external flash in QUAD mode: QK

Set QSPI in QUAD mode.

Era=e flaszh =sector in QUAD mode: OK

Frogram flash u=sing DHA in Register Access QUAD mode: QK
Fead flash using DHA in Register Access QUAD mode: OK
Compare E-W data in Register Access QUAD mode: QK

Set external flash in SINGLE mode: QK

Set QSPI in SIHGLE mode.

Eraze flash =sector in SIHNGLE mode: QK

Frogram flash using DMA in Register Access SINGLE mode: OK
Fead flash using DHA in Register Access SINGLE mode: O
Compare E-W data in Register Access SINGLE mode: QK

Exit o
|nput: Chrl codes Options. ..
Buffer zize: ]
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3.8 Quad Synchronous Serial Interface Master (QSPI_MASTER)

This example provides a description of how to use a QSPI in the master mode.

Hardware Setup

1. The S5U1C31D5xT1 evaluation board has an onboard QSPI flash memory attached to the QSPI interface on
S1C31D5x. In order to run the QSPI master/slave sample programs, the serial flash on each board must be
isolated from the QSPI interface by removing J3-24, J3-26, J3-28, J3-30, J3-32, J3-34 and J3-36.

2. Connect the S5U1C31D5xT1 evaluation boards where the QSPI master/slave sample programs are installed.
Then, connect each port as shown Table 3.8.1 or 3.8.2.
Note: Please uncomment out QSPI_MODE_SINGLE in settings.h for the Single mode setup.

3. Launch the slave example program first, then the master program

Table 3.8.1 Connection between QSPI Master and QSPI Slave (Dual or Quad)

Dual / Quad mode
[master] [slave]
J3-34 (015]0] (0] J——— S — QSDIOn3 J3-34
J3-32 (015101 0]}V —— S S — QSDION2 J3-32
J3-30 (0510 (0] RE———— S — QSDION1 J3-30
J3-28 (0510 [])10 JE——— S S — QSDION0 J3-28
J3-26 QSPICLKN  -rmmmrmmeem- R — QSPICLKn J3-26
J3-36 #QSPISSN oo S — #QSPISSn J3-36
J3-24 BOARD_QSPI_HANDSHAKE_PORT ~ ----------- S — BOARD_QSPI_HANDSHAKE_PORT J3-24
J3-52 [€]Y] 0 JE——— S — GND J3-52

* For definition of J3 see the schematic in SS5U1C31D5xT1 manual.
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Table 3.8.2 Connection between QSPI Master and QSPI Slave (Single)

Single mode
[master] [slave]
J3-28 (055 ] o]0 JUm———— S — QSDIOn1 J3-30
J3-30 QSDIONL  ==-memmeemee < QSDIONO J3-28
J3-26 QSPICLKN  -eeemmeemee S — QSPICLKn J3-26
J3-36 #QSPISSN  -emmemmeenee S #QSPISSn J3-36
J3-24 BOARD_QSPI_HANDSHAKE_PORT  ----xn-neno- S BOARD_QSPI_HANDSHAKE_PORT J3-24
J3-52 (€]\[p JE—— S SR—— GND J3-52

* For definition of J3 see the schematic in SSU1C31D5xT1 manual.

Figure 3.8.1 Connection between the Evaluation Boards (DUAL/QUAD Mode)
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Operations

1. Initialize the QSPI module in master mode as below:
e Data length is 8bit
e  Data format is MSB first
e  Use 16-bit timer T16_2 for baud rate generator.
Set bus speed to 100000.
Assign “BOARD_QSPI_HANDSHAKE_PORT” as output to set Read/Write command to the slave.
Send the “BUF_SIZE” bytes of random data to the slave.
Receive the “BUF_SIZE” bytes of data from the slave.
Compare whether the received data is the same as the sent data and exit.

ook wn
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Example of Output
For Double/Quad Mode:

Terminal /O v 0 X
Cutput: Log file: Off
—CPU clock— =eCLG_IOSC (8000000} ~
Get bus speed 49382
Set bus s=pesd 100000
Get bus =peed 100000
Set QSPI_0 in DUAL mode.
— QKEi{l), HG(O)
- QE(2), HG(0)
— QK(3). HG(0)
— QKE{4), HG(O)
— QKE{5), HG(O)
— QE(e), HG(O)
— QE(7y. HG(0)
— QKE(8), HG(O)
— QKE{9), HG(0)
— QE(10), HG(0)
Set QSPI_0 in QUAD mnode.
— OKE(11). HG(0)
— QE(12), HG(0;
— QE(13). HG(0)
— QK(l4), HG(O)
— OKE(15). HG(0)
— OE({le)., HG(0O)
— QK(17), HG(O)
— QK(13). HG(O)
— OKE(19). HG(0)
— QE(20), HG(0)
Set QSPI_0 in DUOAL mode.
— QK(ly., HG(0)
— QE(2). HG(0)
— QKE(3), HG(0)
— QK43 HG(0;
— QK(53. HG(0)
— QE(e). HG(0O)
— QE(7), HG(0)
— QK(8), HG(0)
— QK(93, HG(0)
— OE(10), HG(0)
Set QSPI_0 in QUAD node.
— QK(11), HG(O}
— QK(12), HG(O)
— OKE(13). HG(0)
— OE(14), HG(0O)
— QK({15), HG(O})
— OKE({le). HG(0)
— OE(17). HG(0)
— QE(18)., NHG(0)
— QK({19), HG(O)
— QE(20), HG(0)
Set QSPI_0 in DUAL mode.
— QKE({l), HG(O)
— QKE(2), HG(0)
— QKE({3), HG(0)
— Q{43 HG(0O)
— QKE(5), HG(O)
— QKEi{&), HG(O)
— QE(7), HG(O)
— QE(8). HG(O)
— QE(9), HG(0) W
Input; LChrl codes Optiong...
Buffer size: 0
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For Single Mode:

Terminal I/O v O X
Output: Lo File: CIFF
—CPU clock— ==CLG_IOSC (8000000% ~

Get bus spesd 49382

Set bus speed 100000

Get bus spesd 100000

Set QSPI_0 in SIHGLE mode.
— QK{1), HG(0)

- CKE{2). HG(O)

- CEi{3), HG(O)

— CQE{4)., HG(O)

— CQE(5)., HG(O)

- CKE{b). HG(O)

- CE({7)., HG(O)

— QK{8), HG{0)

- CKE{9). HG(O)

— QK{10). HG(O0)

Set QSPI_0 in SIHNGLE mode.
— CQE{1})., HG(O)

- QE{2). HG(O)

- OK(5). NG{0j}
— OK(6). NG{0}
- OK{7h. NG{O}
- OK(%). NGiO)
- OK{9%. NGO}
- OK({10). NG{0)

Set OSPI_0 in SINGLE mode.
- OK(1), NGO}
— OK{23. NG{0j}
OK{3). NGO}
OK{4). NGO}
OK{S). NGO}
QK{E). NGO}
OK(73. NG(O}
QK{8), NG(0)
OK(93. NG(0}
- OK({10). NG{0)
Set QSPI 0 in SINGLE mode.
- OK(13). NGO}
- OK(2). NGO}
- OK(3). NGi{O)
- OK(4). NGiO)
- OK(5). NG{0}
- DK(&). NGiO)

OK{73, NG{0)
QK{8), NG(0}
OK{9), NG{0}
- OK{10Y. HG(0)

Set QSPL 0 in SINGLE mode.
- OK{1). NG{0}
- OK(2). NGiO)
- OK({3}. NG{0}
- OK(43). NGiO)
- OK(5). NG{0}
- OK(&). NGO}
- OK(7). NGO}
- OK(8). NG{O)

OK({93, NG(0O} W
Inpt; Chrl codesz Optionz...
Buffer size: 1]
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3.9 Quad Synchronous Serial Interface Slave (QSPI_SLAVE)

This example provides a description of how to use a QSPI in the slave mode.

Hardware Setup
See the description of Hardware Setup in “3.8 Quad Synchronous Serial Interface Master (QSPI_MASTER)”.

Operations

1. Initialize the QSPI module in slave mode as below:
e Data length is 8bit
e Data format is MSB first
2. Assign “BOARD_QSPI_HANDSHAKE_PORT” as input and enable interrupt on rising edge to detect a
start of communication
3. Receive the “BUF_SIZE” bytes of random data from the master
4. Send the “BUF_SIZE” bytes of data back to the master

Example of Output

Slave has no output.
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3.10 IR Remote Controller (REMC3)

This example provides a description of how to use the IR Remote Controller (REMC3) to generate various IR
pulses.

Hardware Setup

This example requires an infrared LED device. For information on a connection of an infrared LED, refer to the
“S5U1C31D5xT1 manual”.

Operations

This example program uses the NEC format for output.

1.

REMC3 determines the data waveform using two parameters: APLEN (data signal duty) and DBLEN (data
signal cycle). Each of APLEN and DBLEN defines the waveform with 34 frame signals and 2 repeat signals.
APLEN and DBLEN pair allocates the leader, customer code, and repeat signals at initialization time. Those
signals are common to different scenarios when switches SW2 to SW3 are pushed. Data may vary according
to selection of the SW2 to SW3. Data is allocated when a switch interrupt occurs.

Further initialization consists of configuration of switches SW2 to SW3, allocation ports for REMO, and
initialization of T16 Ch.0. Then CPU enters into the halt mode to wait for interrupts caused by pushing
switches SW2 to SW3.

When an interrupt occurs allocate data's APLEN and DBLEN values. Since REMC3 uses a buffer mode,
REMCS3 should be activated after initialization. Also, activate T16 Ch.0 and generate a T16 Ch.0 interrupt
after about 108ms.

When a compare DB interrupt occurs in REMC3, write the following APLEN and DBLEN data into register.
When writing last but one data element, change REMC3 to a one-shot mode to prevent the whisker-like
signal output. After last data element, stop the REMC3 operation.

When a T16 Ch.0 interrupt occurred, check whether the same switch SW2 to SW3 was pushed. If the same
switch was pushed, set the register values of REMC3 so that a repeat waveform is generated, initialize
REMCS3 before activation, and activate REMC3. Otherwise, stop the T16 Ch.0 operation.
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3.11 R/F Converter (RFC)

This example provides a description of how to use the R/F Converter (RFC) to take measurements.

Hardware Setup
Connect the J5 connector to the following components.

J5-25 SENAO Resistive sensor (DC bias) RFINO  J5-21
J5-23 REFO Reference resistor RFINO  J5-21
J5-21 RFINO Reference resistor and Reference capacitor: GND J5-43

The RFC module has designated ports as follow.
#define sePPORT_RFC_RFCLKOO sePPORT_P30

#define sePPORT_RFC_SENBO sePPORT_P20
#deTine sePPORT_RFC_SENAO sePPORT_P21
#defTine sePPORT_RFC_REFO sePPORT_P22
#defTine sePPORT_RFC_RFINO sePPORT_P23
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Figure 3.11.1 Connection of RFC connection components to Evaluation Board
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Operations

1. Initializes RFC.
2. Runs RFC and gets measurement counter.
3. Displays conversion status and counter number.

Example of Output

Terminal 1/ w 0 X
Output; Loqg file: CIff
—CPU clock— ==CLG IOSC (80000009
Starting BE/F Conversion operation. . .
FsF Converting operation finished with O =tatus., count = 293184
Exit
[ npat; Chrl codes Dptions...
Buffer size: 1]
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3.12 Real Time Clock (RTCA)

This example provides a description of how to program and read the various functions of the Real Time Clock

(RTCA) such as the time/date, stopwatch, alarm, and trimming.

Operations

Initializes RTCA.

Starts RTCA.

Calculates TRM.

Sets time and date, and reads it back.

Starts 1 second timer to perform trimming.
Checks stop watch operations.

Nk

Example of Output

Sets an alarm and CPU goes to sleep. Expects interrupt while sleeping.

Terminal I/O v 0 X
Cukput; Lo file: Iff
—CPU clock— =eCLG TOSC (8000000%
ETCA TEM bits 0=43
ETCA St hour 4 (PM). minute 17, =econd 0O
RTCA Get hour 4 (PH), minute 17, =econd 0
ETCA Set wear 15, month 2, daw 5, Thursday
ETCA Get wear. month., davy. 2015, 2. 5., Thur=sdaw
RTCA Set Alarm hour 4 (PM)., minute 17, =econd &
ETCA waiting for alarm. ...
ETCA Alarm occured hour 4(FM). minute 17, second &
ETCA Start Trimming
ETCA waiting for timer. ..
RTCA Trimming performed hour 4{FM)., minute 17, =s=econd 11
ETCA StopWatch (=tart) hour 4(FHM). minute 17. =second 11
ETCA =lesep about 5 seconds waiting for Stop. . ..
RTCA interrupts disabled for count reading
Sw=Ticlk 5000
StopWatchHW: §5.02
Exit
[rpt; Chrl codes Options...
Buffer size: ]
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3.13 Synchronous Serial Interface Master (SPIA_MASTER)

This example provides a description of how to use an SPIA in the master mode to transfer data buffer.

Hardware Setup

1. Connect the SSU1C31D5xT1 evaluation boards where the SPIA master/slave sample programs are installed.
Then, connect each port as shown Table 3.13.1.

2. Launch the slave example program first, then the master program

Table 3.13.1 Connection between SPIA Master and SPIA Slave

[master] [slave]
J3-18 BOARD_SPI_SDI_PORT 0] 1| F—— S — SDOn BOARD_SPI_SDO_PORT 3-20
J3-20 BOARD_SPI_SDO_PORT SDOn  —-----meee- e SDIn BOARD_SPI_SDI_PORT J3-18
J3-22 BOARD_SPI_CLK_PORT [ I To] I G R — S S— SPICLKn BOARD_SPI_CLK_PORT 13-22
J3-16 BOARD_MASTER_CS PORT  —memeeeeee- S #SPISSn BOARD_SPI_SS_PORT J3-16
J3-24 BOARD_SPI_HANDSHAKE_PORT = ------meee- ] BOARD_SPI_HANDSHAKE_PORT J3-24
13-52 [e]N[o J— S S GND 13-52

The SPIA uses GPIO for 10 configured via UPMUX.

#define BOARD_SPI_SS_PORT SePPORT_P33
#define BOARD_SPI_SDI_PORT SePPORT_P34
#define BOARD_SPI_SDO_PORT SePPORT_P35
#define BOARD_SPI_CLK_PORT SePPORT_P36
#define BOARD_SPI_HANDSHAKE_PORT sePPORT_P37
#define BOARD_MASTER CS_PORT BOARD_SPI_SS_PORT

See more details in board.h file for specific ports used in the SPIA master/slave sample programs.

B Jiié B Jws B
[ WL WS
Fn &n ET

o L
e, e, T, e R T

Figure 3.13.1 Connection between the Evaluation Boards
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Operations

1. Initialize the SPIA module in master mode as below:

ook wn

Example of Output

Data length is 8bit
Data format is MSB first

Use 16-bit timer T16 Ch.1 for baud rate generator.

Set bus speed to 1000000.

Assign “BOARD_SPI_HANDSHAKE_PORT” as output to set Read/Write command to the slave.
Send the “BUF_SIZE” bytes of random data to the slave.
Receive the “BUF_SIZE” bytes of data from the slave.
Compare whether the received data is the same as the sent data and exit.

Terminal I/O - 0 X
Output: Log file: Off

—CPU clock- ==CLG I0OSC (8000000) ~
Set bus speed 100000
Get bus =speed 100000

— OKE{1l;. HG(O;

— OH{2y, HG(0)

— Q{3 HG(O)

- OK(4), HG(0)

— OE(BY, HG(O0)

— OE{6), HG({O;

— OH{7y, HG(0)

— QOE(8;. HG(0;

— OK(9), NG(0)

— QRE{10). HG(0)

— OKE{11). HG(O)

— OH{12), HG{O0)

— QOE{13). HG(O)

— OH{14), HG{0)

— QRE{15). HG(0)

- OK(16). HG{0)

— OE{17), HG{O0)

— QOE{18). HG(O)

— OH{19), HG{0)

— QE{20). HG(O)

— OK(21). HG{0)

— QR{22). HG(0)

— QE{23), HG(O)

— OHE{24), HG{O)

— OE{25). HG(O)

— OH{25), HG{O)

— QRE({27). HG(O)

- OK(283. HG{0)

— OH{29), HG{O0)

— QE{30), HG(O)

— OH{31), HG{0)

— QkE{32). HG(O)

— OK(33)., HG(0)

— O34y, HG{O0)

— QOE{35), HG(O)

— OH{35), HG{O)

— QE({37). HG(0)

— OK(38). HG(0)

— QRE({39). HG(O)

— QE(40), HG(O)

— OH{41), HG{O)

— QE(42), HG(O)

— OH{43), HG{0)

— Qk(44), HG(O)

— OK(453. HG({0)

— OE{4g), HG{O0)

— QE{47), HG(O)

— OH{48), HG{0)

— QOE({49), HG(0)

— OK(50). HG({0)

— ORE({51). HG(O)

— QE({52), HG(0)

— OH{L3), HG{0)

— OE(54), HG(O)

— OH{GE), HG{0) v
Input: LCtrl codes Options...

Buiffer size: a
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3.14 Synchronous Serial Interface Slave (SPIA_SLAVE)

This example provides a description of how to use a SPIA in the slave mode to transfer data buffer.

Hardware Setup
See the description of Hardware Setup in “3.13 Synchronous Serial Interface Master (SPIA_MASTER)”.

Operations

1. Initialize the SPIA module in slave mode as below:
e Data length is 8bit
e  Data format is MSB first
2. Assign “BOARD_SPI_HANDSHAKE_PORT” as input to recognize Read/Write command from master.
3. Receive the “BUF_SIZE” bytes of data from the master.
4. Send the “BUF_SIZE” bytes of random data to the master.

Example of Output

Slave has no output.
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3.15 Power Supply Voltage Detection Circuit (SVD3)

This example provides a description of how to use the Power Supply Voltage Detection Circuit (SVD3) to detect
VDD voltage drop.

Hardware Setup

This example requires the SSU1C31D5xT1 evaluation board configured to power from the debugger probe. Also,
set the jumper to the EXVDD side of J12 on the SSU1C31D5xT1 evaluation board before running example.

Operations

1. Software prepares to watch the VDD pin dropping the voltage below some limit.
2. Disconnect the jumper from J12.
3. Software detects voltage drop and reports it on the terminal.

Example of Output

Terminal 1/ v 0 X

Clutpuat; Log file: OFF
—CPU clock— =eCLi IOSC (80000007

SVD 1= configured to detect the woltage drop.
Flease drop woltage on ==PPORT_FP&:.

Fower woltage drop detected

Interrupt Low woltage occurred

IRQ handler called

Ezit
| hpLit: Chrl codes Options...
Buffer gize: 1]
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3.16 16-Bit Timer (T16)

This example programs the 16-Bit Timer (T16) to interrupt periodically and counts the number of interrupts that

occurred within a 5-second interval.

Operations

1. OSC3 is selected as timer clock source. Example code does OSC3 auto-trimming to

provide clock accuracy for the timer clock.

2. Initializes T16 channel 0.
3. Configures T16 channel O interrupts.
4. Enables T16 interrupts.
5. Counts a number of interrupts happened during 5 second interval.
Example of Output
Terminal /O v 0 X
Qutput; Loq file: OIff
—CPU clock- s=eCLG IQSC (80000007
CLG =eCLGE_ 0523 Auto-trimming ok
IR} interrupted: 677 times during 5 =ec
Exit
[ npLat; Ll codes Dptions...
Buffer size:
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3.17 16-Bit PWM Timer (T16B)

This example exercises the various comparator/capture functions of the 16-Bit PWM Timer (T16B).

Operations
1. Set the 16-bit PWM timer as follows and start the 16-bit PWM timer.

Mode: Repeat up-count mode
Maximum counter value: 0x5000
Comparator/capture circuit 0: Comparator mode (compare buffer: 0x2000)

Comparator/capture circuit 1: Number of capture interrupts in capture mode (trigger signal: LOW)
Start the 16-bit PWM timer and put CPU in a Halt state.

When an interrupt occurs in the 16-bit PWM timer, release CPU from the Halt state.
Each time an interrupt occurs in the 16-bit PWM timer, get the number of interrupts

[ ]
[ ]
[ ]
2.
3.
4,
below.
e Number of compare interrupts
e Number of capture interrupts
e Number of maximum-count interrupts
e Number of count-zero interrupts

5. When a compare interrupt occurs, set the trigger signal for capture to HIGH.
6. When a maximum-count interrupt occurs, set the trigger signal for capture to LOW.

Example of Output

Terminal I/O * O X
Dutput; Log file: Off
—CPU clock- ==CLG_IO0SC (80000007
Comparator Count = 0xZ000
Timer Count = 0=001D
Maxz Count = 0=x5000
Interrupt Max Count = 10
Interrupt Zero Count =11
Interrupt Comparator Count = 10
Interrupt Capture Count = 20
— CaptureCountData[0] = 0=z2004A
— CaptureCountDatal[l] = 0=0009
— CaptureCountDatal[2] = 0=z2004
— CaptureCountDatal[3] = 0=0009
— CaptureCountDatal[4] = 0=z2004
— CaptureCountDatal[&] = 0=0009
— CaptureCountDatal[e] = 0=z2004
— CaptureCountDatal[7] = 0=0009
— CaptureCountDatal[8] = 0=x2004
— CaptureCountDatal[9] = 0=0009
— CaptureCountData[l0] = 0=x2004
— CaptureCountDatal[l11] = 0=x0009
— CaptureCountDatal[l2] = 0=2004
— CaptureCountData[l13] = 0x0009
— CaptureCountDatal[l4] = 0=x2004
— CaptureCountData[l15] = 0x0009
— CaptureCountDatal[le] = 0=x2004
— CaptureCountData[l17] = 0x0009
— CaptureCountDatal[l18] = 0x2004
— CaptureCountData[l19] = 0x0009
Exit
[mput: Ctrl codes Optionz...
Buffer size: a
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3.18 UART (UART3)

This example shows how to program the UARTS3 to send/receive characters to/from S5U1C31D5xT1 when
connected to a PC through a USB-to-UART adapter.

Hardware Setup
1. Connect S5U1C31D5xT1 evaluation board to PC via USB Adapter for UART. For detail, see Figure 2.2.2.1

and 2.2.2.2 in Section 2.2.2.

2. Run aterminal program for UART communication on PC.
3. Configure terminal program for baud rate 115200, 8 data bits, 1 stop bit, non parity.

Operations

1.

Example initializes UART3 as below:

e  Baud rate is 115200

o Data length is 8bit

e  Stop bit length is 1bit

e  Parity is Non parity

ASCII characters are transmitted from UART3 and displayed in the terminal program
window.

Then the Example program waits for the input of the 8 characters.

When typing of the 8 characters completed the characters are sent back to the terminal
program window.

Example of Output

E# COM3 - PuTTY - O X
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3.19 WatchDog Timer (WDT2)

This example shows how to program the WatchDog Timer (WDT2) to generate an NMI interrupt and a reset.

Operations

1. Inmitializes WDT2.

2. OSC1 is set as WTD2's clock source. OSC1 is started and configured to operate in sleep
mode.

3. Shows NMI interrupts due to comparator match.

4. Second scenario shows Reset after NMI mode when WDT2 is reset.

5. Third scenario shows Reset after NMI mode when WDT?2 is not reset.

Example of Output

Terminal /O w 0 X
Output; Log file: OFf
—CPU clock— ==CLG I0SC (80000007 A

WDT Clock =ource = (1)

WDT Clock diwider = {0}

WDT CLK = 256 Hz. CHP count = 1023

WDT 4 =ec= cvcle iz =et

HHMI interrupt= dus to comparator match in HHI Mode.
WDT HMI interrupts = 1

Watchdog timer was reset in Reset and NHI Hode.
Chip wa= alive after HMI

WDT Clock =ource = (1)

WDT Clock diwider = (0)

WDT CLK = 256 Hz. CHF count = 250

WDT 0 =ec= cvcle iz =et

WDT HMI interrupt=s = §

Watchdog timer was not reset in REeset and HHI Mode.
Chip was res=et on next comparator match.

WDT Clock source = (1)

WDT Clock diwider = {0}

WDT CLK = 256 Hz. CHP count = 250

WDT 0 secs cycole iz set

—CPU clock— =eCLG_IOSC (80000003

WDT Clock =ource = (1)

WDT Clock diwider = (0)

WDT CLK = 256 Hz. CHPF count = 1023

WDT 4 =ec= cvcle iz =et

HMI interrupts due to comparator match in HMI Mode.
WDT HHI interrupts = 1

Watchdog timer was reset in Reset and HHI Hode.
Chip wa= alive after HMI

WDT Clock =s=ource = (1)

WDT Clock diwider = (0)

WDT CLK = 256 Hz. CHF count = 250

WDT 0 =ecs cycle is set

WDT HMI interrupt=s = §

Watchdog timer was not resset in Reset and HHI Mode.
Chip was reset on next comparator match.
WDT Clock s=ource = (1)
WDT Clock diwider = {0}
WDT CLK = 256 Hz. CHP count = 250
WDT 0 =ec= cvcle iz =et
—CPU clock— =eCLG_IOSC (80000003
WDT Clock =s=ource = (1)
WDT Clock diwider = (0)
WDT CLK = 256 Hz. CHMPF count = 1023
WDT 4 =ecs cycle is set
HMI interrupts dus to comparator match in HMI Mode.
WDT HMI interrupts = 1

Input: Ll codes Options...
Buffer zize: a
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3.20 Sound Play (SOUNDPLAY)

This example shows how to play the sounds such as voice and music using the sound play function provided by
HW Processor. This example can realize the following three audio playback functions.

- Playback on Audio-Amp IC + Speaker

- Playback on discrete circuit + Electromagnetic Buzzer (only S1C31D51)

- Playback on discrete circuit + Piezoelectric Buzzer (only S1C31D51)

This example can be switched these functions in using the board definition shown in Table 3.20.1.

Table 3.20.1 Board Defines for Sound Play (SOUNDPLAY)

Configuration Feature Defined

PLAY_ AMPSPEAKER Playback on Audio-Amp IC + Speaker
PLAY_ELBUZZER Playback on discrete circuit + Electromagnetic Buzzer (only S1C31D51)
PLAY_PIBUZZER Playback on discrete circuit + Piezoelectric Buzzer (only S1C31D51)

(1) Playback on Audio-Amp IC + Speaker

Sample Software Setup

1. Define “PLAY_AMPSPEAKER” as a symbol definition on SOUNDPLAY project. (See Figure 3.20.1,
Table 3.20.1.)

2. Build SOUNDPLAY project.

Hardware Setup
1. Check the jumper settings of audio amplifiers on SSU1C31D5xT1. (see Table 3.20.2 and Figure 3.20.2.)

2. Connect the speaker output connector and the speaker via the speaker cable included with the evaluation
board. (see Figure 3.20.1.)

Note: Amplifier settings should not be done during power supply. Parts mounted on the board such as amplifier
may be damaged. Please switch the amplifier with the power off.

Table 3.20.2 Jumper Settings of Audio Amplifiers

Connectors: JP1/IP2/JP3/J13/JP4/JP5

Amplifier

JP1 JP2 JP3 J13 JP4 J5
Type

Short 9 to 10
Short 11 to 12

Short 9 to 10
Short 11 to 12

Class-AB Short2to3 | Short1to 2 Short 1to 2 Short 1to 2 Don't care

Class-D Don't care Short 2t0 3 Short 2t0 3 Don't care Short 1to 2
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Figure 3.20.1 Symbol Definition (IAR EWARM on Upper figure, Keil MDKARM on Lower figure)

Operations

1. Set the system clock for SOUNDPLAY. (See InitSCLK( function in main.c)
2. Enable the Speaker Amplifier. (See InitAMP( function in main.c)
3. Play sentences composed of sound files in the internal flash memory.
3.1 Call the seSoundPlaylInit() function to initialize the SOUNDPLAY.
3.2 Call the seSoundPlaySetParameter() function to set a sentence number, channel,

volume, repeat times, and voice speed.

3.3 Call the seSoundPlayRunCommand() function to start sound play of the specified

sentence.

3.4 Wait for an interrupt indicating the sound play is finished.

3.5 Repeat steps 3.2 to 3.4 if necessary.

3.6 Call the seSoundPlayFinish() function to finish the SOUNDPLAY.
4. Initialize the QSPI peripheral module to access an external QSPI flash memory (See

InitExtFlash() function in extflash_read.c).

5. Play sentences composed of sound files in the external flash memory.
5.1 Call the seSoundPlayInit() function to initialize the SOUNDPLAY.
5.2 Call the seSoundPlaySetParameter() function to set a sentence number, channel,

volume, repeat times, and voice speed.

5.3 Call the seSoundPlayRunCommand() function to start sound play of the specified
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sentence.
5.4 Wait for an interrupt indicating the sound play is finished.
5.5 Repeat steps 5.2 to 4.4 if necessary.
5.6 Call the seSoundPlayFinish() function to finish the SOUNDPLAY.

Jumper switches for
setting audio amplifier
(JP1/JP2/JP3/J13/JP4

Speaker connector
for class—AB amplifier
output (J8)

- : | Speaker connector for
=l FEFEEREERRREREERR R ERE R — 8l ol class—D amplifier output
B (J9)

Figure 3.20.2 Jumpers and Connectors for Sound Play

(2) Playback on discrete circuit + Electromagnetic Buzzer (only S1C31D51)

Sample Software Setup
1. Define “PLAY_ELBUZZER” as a symbol definition on SOUNDPLAY project. (see Figure 3.20.1.)
2. Build SOUNDPLAY project.

Hardware Setup

1. Connect Buzzer Evaluation board (S5U1C31D51T2) to S5U1C31D51T1 as matching direction of both
silks. (see Table 3.20.3, Figure 3.20.3, Figure 3.20.4)

2. Check the jumper settings and resistances of the board. (see Table 3.20.4, Figure 3.20.4)

3. Connect the Electromagnetic Buzzer (SD160709 made by TDK) to the connector on the Buzzer
Evaluation board (S5U1C31D51T2). (see Table 3.20.4)
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Settings of the board(S5U1C31D51T1) when connected to S5U1C31D51T2)

Table 3.20.3
Jumper: J3/J4/35/J6
J3 J4 J5 J6
51-52 Open 45-46 Open 1-2 Open 1-2 Open
- - 21-22 Open 43-44 Open
- - 23-24 Open 45-46 Open
- - 43-44 Open -

pene ceee

Jumpers to select discrete
circuits (JP1/JP2/JP3/JP4)

30N
AMP ‘Evaluation Hoard
2100

Discrete circuit resistances to use the
Electromagnetic Buzzer (SD160709)
(CP1/CP2/CP3/CP4)

Connector for Electromagnetic
Buzzer (J1)

Figure 3.20.4  Settings and resistances of S5U1C31D51T2 when Electromagnetic buzzer is used
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Table 3.20.4  Settings and resistances of SS5U1C31D51T2 when Electromagnetic buzzer is used

Jumper: JP1/JP2/IP3/JP4
JP1 JP2 JP3 JP4
1-2 Short 1-2 Short 1-2 Short 1-2 Short

Resistance: CP1/CP2/CP3/CP4
CP1 CP2 CP3 CP4
2.2kohm 2.2kohm 2.2kohm 2.2kohm

Operations

1. Set the system clock for SOUNDPLAY. (See InitSCLK( function in main.c)
2. Play sentences composed of sound files in the internal flash memory.
2.1 Call the seSoundPlayInit_ELBuzzer() function to initialize the SOUNDPLAY.
2.2 Call the seSoundPlaySetParameter() function to set a sentence number, channel,
volume, repeat times, and voice speed.
2.3 Call the seSoundPlayRunCommand() function to start sound play of the specified
sentence.
2.4 Wait for an interrupt indicating the sound play is finished.
2.5 Repeat steps 3.2 to 3.4 if necessary.
2.6 Call the seSoundPlayFinish_ELBuzzer() function to finish the SOUNDPLAY.
3. Initialize the QSPI peripheral module to access an external QSPI flash memory (See
InitExtFlash() function in extflash_read.c).
4. Play sentences composed of sound files in the external flash memory.
4.1 Call the seSoundPlayInit_ELBuzzer() function to initialize the SOUNDPLAY.
4.2 Call the seSoundPlaySetParameter() function to set a sentence number, channel,
volume, repeat times, and voice speed.
4.3 Call the seSoundPlayRunCommand() function to start sound play of the specified
sentence.
4.4 Wait for an interrupt indicating the sound play is finished.
4.5 Repeat steps 5.2 to 4.4 if necessary.
4.6 Call the seSoundPlayFinish_ ELBuzzer() function to finish the SOUNDPLAY.

Notes:

In the discrete circuit for the electromagnetic buzzer mounted on S5U1C31D51T21, a large current may flow
depend on the input signal of the circuit. Therefore, the power of this discrete circuit can be controlled ON/OFF
by the port(P46) of S1C31D51, and the power is turned ON (P46 is controlled) in the initialization function
(seSoundPlayInit_ELBuzzer) prepared in this sample software. And after the playback, the power is turned off in
the end function (seSoundPlayFinish_ELBuzzer) that is called after playback is finished, and the power is turned
on only during playback.

(3) Playback on discrete circuit + Piezoelectric Buzzer (only S1C31D51)

Sample Software Setup
1. Define “PLAY_PIBUZZER” as a symbol definition on SOUNDPLAY project. (see Figure 3.20.1.)
2. Build SOUNDPLAY project.
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Hardware Setup

1. Connect Buzzer Evaluation board (S5U1C31D51T2) to S5U1C31D51T1 as matching direction of both
silks. (see Table 3.20.3, Figure 3.20.3, Figure 3.20.4)

2. Check the jumper settings and resistances of the board. (see Table 3.20.5)

3. Connect the Piezoelectric Buzzer (PS1740P02CE made by TDK) to the connector on the Buzzer
Evaluation board (S5U1C31D51T2). (see Table 3.20.5)

Jumpers to select discrete
sd @ circuits (JP1/JP2/JP3/IP4)

vation Board

_ _ S Discrete circuit resistances to use the
Connector for Piezoelectric Piezoelectric Buzzer (PS1740P02CE)
Buzzer (J2) (CP5/CP6/CP7)

Figure 3.20.5 Settings and resistances of S5U1C31D51T2 when Piezoelectric buzzer is used

Table 3.20.5 Settings and resistances of SS5U1C31D51T2 when Piezoelectric buzzer is used

Jumper: JP1/JP2/IP3/JP4
JP1 JP2 JP3 JP4
1-2 Short 2-3 Short 2-3 Short 2-3 Short

Resistance: CP5/CP6/CP7
CP5 CP6 CP7
180 ohm 180 ohm 100 ohm

Operations

1. Set the system clock for SOUNDPLAY. (See InitSCLK( function in main.c)
2. Play sentences composed of sound files in the internal flash memory.
2.1 Call the seSoundPlayInit_PIBuzzer() function to initialize the SOUNDPLAY.
2.2 Call the seSoundPlaySetParameter() function to set a sentence number,
channel, volume, repeat times, and voice speed.
2.3 Call the seSoundPlayRunCommand() function to start sound play of the
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specified sentence.
2.4 Wait for an interrupt indicating the sound play is finished.
2.5 Repeat steps 3.2 to 3.4 if necessary.
2.6 Call the seSoundPlayFinish_PIBuzzer() function to finish the SOUNDPLAY.
3. Initialize the QSPI peripheral module to access an external QSPI flash memory (See
InitExtFlash( function in extflash_read.c).
4. Play sentences composed of sound files in the external flash memory.
4.1 Call the seSoundPlayInit_PIBuzzer() function to initialize the SOUNDPLAY.
4.2 Call the seSoundPlaySetParameter() function to set a sentence number,
channel, volume, repeat times, and voice speed.
4.3 Call the seSoundPlayRunCommand() function to start sound play of the
specified sentence.
4.4 Wait for an interrupt indicating the sound play is finished.
4.5 Repeat steps 5.2 to 4.4 if necessary.
4.6 Call the seSoundPlayFinish_PIBuzzer() function to finish the SOUNDPLAY.
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3.21 Memory Check (MEMCHECK)

This example shows how to check internal RAM, internal flash memory or external QSPI flash memory using the
memory check function provided by HW Processor.

Operations

Set the system clock for MEMCHECK. (See InitSCLK( function in main.c)
Perform the RAM check by data reading/writing for internal RAM.
Perform the RAM check by March-C algorithm for internal RAM.

Perform the checksum for internal flash memory.
Perform the CRC-16 for internal flash memory.
Initialize the QSPI peripheral module to access an external QSPI flash memory (See

SO o

InitExtFlash( function in extflash_read.c).

® N

Example of Output

Terminal YO

Perform the checksum for external QSPI flash memory.
Perform the CRC-16 for external QSPI flash memory.

x

Cutput

Loq file: OIff

MEOMmEdMdEdMEdMEdEddEddEddEddEdR EddEdHEd R =mEEmE = o

=

Input;

0=0001
0=0201

0=0201,

O=0001
0=0301

0=0301,

0=0001
0=0101

0=0201,

0=0001
0=0301

0=0301.

O=0001
0=0201

O=0201,

0=0001
0=0201

0=0201,

O=0001
0=0301

0=0301,

0=0001
0=0101

0=0201,

0=0001
0=0101

0=0201.

O=0001
0=0301

0=0301,

0=0001
0=0201

0=0201,

O=0001
0=0201

0=0201,

0=0001
0=0301

0=0301,

0=0001
0=0101

0=0201.

O=0001
0=0101

O=0201,

0=0001
0=0301

0=0301,

CLG Initialization ok
o 0=0001,
O=0002,
0=0001,
O=0001,
0=0001,
O=0001,
O=0001,
0=0003,
0=0001,
O=0001,
0=0001,
O=0001,
O=0001,
O=0004,
O=0001,
0=0001,
O=0004,
0=0001,
O=0001,
0=0001,
O=0001,
0=0001,
0=0005,
0=0001,
O=0001,
0=0005,
O=0001,
O=0001,
O=0001,
O=0001,
0=0001,
O=0004,
0=0001,
O=0001,
O=0004,
O=0001,
0=0001,
O=0001,
0=0001,
O=0001,
0=0005,
O=0001,
O=0001,
0=0005,
O=0001,
0=0001,
O=0001,
O=0001,

RESULT=0x00000000

RESULT=0=x00000000

RESULT=0x00000000

RESULT=0x00000000

RESULT=0=x00000485

RESULT=0x0000090a

RESULT=0=x00000000

RESULT=0x0000d496f

RESULT=0x00003906

RESULT=0=x00000000

RESULT=0x000007d5

RESULT=0x00000faa

RESULT=0x00000000

RESULT=0z00006efc

RESULT=0=x0000c687

RESULT=0x00000000

Chrl codes | Options. .. |

=

o

Buifer size: 0
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3.22 Flash Programming (FLASH)

This example shows how to erase and program the internal flash memory using the seFlashLibrary.

The seFlashLibrary is implemented based on the specification of the CMSIS-Driver Flash Interface.

Operations

oo

7.

Call the GetInfo() function to get the information on the internal flash memory.

Call the GetVersion() function to get the version of the flash driver.

Call the Initialize() function to initialize the flash driver.

Call the EraseSector() function to erase the sector specified by the argument.

Call the ProgramData() function to write the data to the sector specified in step 4.
Call the ReadData() function to read the data from the sector specified in step 4, and
compare the read data with the data written in step 5.

Call the Uninitialize() function to make the flash driver uninitialized.

Usage Notes of seFlashLibrary

Please note the following points when using this library.

e  Make sure to disable interrupts before calling functions provided in this library.

e When executing this library, do not destroy the area where the library is placed.

e  When using this library, pay attention to the number of times Flash memory can be rewritten. For the
specifications of flash memory, refer to "S1C31D5x Technical Manual".

e  This library uses the 16-bit timer (T16) ch.0. Therefore, after executing this library, the register setting of the
16-bit timer (T16) ch.0 has been changed. Be careful when using this library with a program using the 16-bit
timer (T16) ch.0.

e  This library switches the system clock to IOSC and executes it. Therefore, after executing the library, the
register setting of the clock generator (CLG) has been changed. If necessary, take countermeasures such as
backing up register settings of CLG before library execution and restoring register setting of CLG after
library execution.
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3.23 EEPROM Library (EEPROM)

This example shows how to write the data to the emulated EEPROM which uses the internal flash memory using
the seEepromL.ibrary, and then read back and compare the data to expected values. Emulated EEPROM uses 256
bytes of internal Flash memory for each byte of EEPROM. The Flash area from 0x20000 to Ox2FFFF is used for
EEPROM emulation and provides 256 bytes of EEPROM with 100,000 read/write cycles.

The seEepromLibrary is implemented based on the specification of the CMSIS-Driver Flash Interface. The
header file for the emulated EEPROM routines is in CMSIS¥Driver¥Include¥Driver EEPROM.h.

Before using the emulated EEPROM, a one-time erase of the Flash area from 0x20000 to Ox3FFFF must be
performed.

Parameter Settings

To change the starting address of the internal Flash area for the emulate EEPROM, edit the linker configuration
file.

For IAR EWARM, the internal Flash area of the emulated EEPROM is located in the section “EEPROM1”. To
change the starting address, redefine the memory region of “EEPROM1” in the “Examples/EEPROM/board/
S5U1C31D5xT1/1AR/config/S1C31D5x_flash.icf”.

For MDK-ARM(uVision), the internal Flash area of the emulated EEPROM is located in the section
“ER_IROM2”. To change the starting address, redefine the memory region of “LR_IROM?2” and “ER_IROM?2”
in “Examples/EEPROM/board/S5U1C31D5xT1/ARM/eeprom_flash.scf”.

To change the size of emulated EEPROM and the number of the retries, edit “Driver_ EEPROM.h” to redefine the
constants shown below.

#define CONFIG_EEPROM_SIZE_MAX(256)
#define CONFIG_RETRY_COUNT(4)

The “CONFIG_EEPROM_SIZE MAX?” indicates the size of the emulated EEPROM. This size can be selected
one of 32/64/128/256.

The “CONFIG_ RETRY_COUNT” indicates the number of write retries when a writing has failed. Increasing the
number of write retries causes the processing time of the writing routine to increase and performance to decrease.
So it should only be set to several times.

Operations
1. Call the GetInfo() function to get the information on the emulated EEPROM, if
necessary.
2. Call the GetVersion() function to get the version of the emulated EEPROM driver, if
necessary.

3. Call the ProgramData() function to write the data to emulated EEPROM.
4. Call the ReadData() function to read the data from emulated EEPROM.

Usage Notes of seEepromLibrary
Please note the following points when using this library.

e  Make sure to disable interrupts before calling functions provided in this library.

e  When executing this library, do not destroy the area where the library is placed.

e  This library uses the 16-bit timer (T16) ch.0. Therefore, after executing this library, the register setting of the
16-bit timer (T16) ch.0 has been changed. Be careful when using this library with a program using the 16-bit
timer (T16) ch.0.

e  This library switches the system clock to IOSC and executes it. Therefore, after executing the library, the
register setting of the clock generator (CLG) has been changed. If necessary, take countermeasures such as
backing up register settings of CLG before library execution and restoring register setting of CLG after
library execution.
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3.24 Boot Loader (BootLoader)

This example loads a program transmitted from the outside by UART communication.

For details of this example, refer to "S1C31D5x Boot Loader Manual™ on the separate document.
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4 Demo Software

The demo software is preinstalled in the internal flash of S1C31D5x on S5U1C31D5xT1 evaluation board. The
source code of this demo software is included in “Demos¥SOUNDPLAY_DEMO?” in the sample software
package.

The demo software has

- Playback on Audio-Amp IC + Speaker

- Playback on discrete circuit + Electromagnetic Buzzer (only S1C31D51)
- Playback on discrete circuit + Piezoelectric Buzzer (only S1C31D51)
three playback modes as above.

The demo software has two modes as follows:

- Sound Play Demo Mode (Mode to demonstrate the sound play by operating the push switches.)
- Sound ROM Update Mode (Mode to update the sound ROM data in the external QSPI flash memory.)

4.1 Hardware Setup

Figure 4.1.1 shows the layout of main parts on S5U1C31D5xT1 evaluation board to run the demo software. Table
4.1.1 to 4.1.4 show the default settings of the jumpers and the DIP switches on SSU1C31D5xT1.

. Jumper for power supply
micro-USB settings (J12)
connector (CN1)

Reset switch (SW1)

Speaker connector for
class AB amplifier (J8)

Mobile battery
(5V)

/

micro USB cable
DIP switches for

Playback mode selecting
(SW12)

‘ y Push switches

hes 1 . O - - 3 for sound play operation
DIP switches for : T - E e . (SW4/5/6/7/8/9/10)
mode / sound ROM selecting Y (ONm o T OO ¢

(SW2/SW3)

Figure 4.1.1 Layout of Main Parts on the evaluation board (S5U1C31D5xT1)
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Table 4.1.1 Jumper for Power Supply Settings

Table 4.1.2 Jumper for Class-AB Amplifier Settings

J12

Remark

Short 1 to 2

default

JP1 JP2 JP3 J13 JP4 Remark
2-3 short 1-2 short 1-2 short 1-2 short 1-2 short default
Table 4.1.3 DIP Switch for Storage Selection (SW2-1)
Sw2-1 Description Remark
OFF Access to sound ROM in internal flash
ON Access to sound ROM in external QSPI flash memory. default
Table 4.1.4 DIP Switch for Mode Selection (SW3-1)
SW3-1 Description Remark
OFF Sound Play Demo Mode default
ON Sound ROM Update Mode
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4.2 How to Run Sound Play Demo Mode

In the “Sound Play Demo Mode”, you can operate the push switches (SW4, SWS5, ..., SW10) on the evaluation
board to run the sound playback such as 2 channel mixing playback and voice speed conversion playback.

The procedure for running this mode is as follows.

Set J12 to “VBUS 5V”. (Short J12-1 and J12-2)

Connect CN1 to micro USB cable.

Connect a micro USB cable to mobile battery or PC to supply the 5V power.

Set SW3-1 to “OFF” to select “Sound Play Demo Mode”.

In case of playback mode on Electromagnetic/Piezoelectric Buzzer, connect SSU1C31D51T2 to
S5U1C31D51T1 and set “JP” and resistances of “CP” properly (see 3.20). Set SW2-1 to “OFF” to access to
the sound ROM data in the internal flash memory. Set SW2-1 to “ON” to access to the sound ROM data in
the external flash memory.

6. When external flash memory access is selected in step 5, select the playback mode with SW12 and the sound
ROM data with SW2 and SW3. (For detail of SW2/SW3/SW12 settings, refer toS1C31D50/D51 Evaluation
Board Getting Started)

Press the SW1(RESET) to reset the evaluation board.

8. Press the SW4(PLAY/STOP-CHO) and/or SW5(PLAY/STOP-CH1) to start the sound play.

(Refer to Figure 4.2.1 and Table 4.2.1 for details of the sound play operation.)

agrwdE

~

micro-USB micro-USB Jumper for power supply

cable connector (CN1) settings (J12) Reset switch (SW1)

Speaker connector for
class AB amplifier (J8)

—i1q)

Jumpers to select discrete
circuits (JP1/JP2/JP3/JP4)

Mobile battery
(V)

Electromagnetic
Buzzer

Discrete circuit resistances
(CP1/CP2/CP3/CP4/CP5
/CP6/CP7)

Piezoelectric
Buzzer

DIP switches for
Playback mode selecting
(SW12)

Push switches
for sound play operation

Storage . (SW4/5/6/7/8/9/10)
selection Play/Stop | 9°® | Volume |Pause/Mute
Speed
Cho | Ch1 | ChO | ChO | Ch1 | ChO | Ch1
Mode Sound ROM
selection selection
Figure 4.2.1 Layout of Main Parts (Sound Play Demo Mode)
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SW12 SWi12 SW12

Audio-Amp + Speaker Discrete circuit + Electromagnetic Buzzer Discrete circuit + Piezoelectric Buzzer

Figure 4.2.2 Setting of playback mode (SW12)

Table 4.2.1 Details of Push Switches

Push SW Operation Description
This operation starts playback of the sentence.
Press with Every time thls.operatlon is performed, playback of the
single-click next sentence is started.
g This operation during sound playing stops playback and
starts playback of the next sentence.
This operation starts playback of the sentence.
Press with Every time this ope.ratlon is performed, playback of the
SW4/SW5 double-click previous sentence is started.
(Play/Stop for Ch.0,Ch.1) This operation during sound playing stops playback and
starts playback of the previous sentence.
This operation stops playback.
The operation during pausing cancels pause and stops
Long Press playback. The operatlor_1 during mutlng_cancels mute
and stops playback. This operation while stopped
returns the sentence to be played back to the initial
state.
This operation slows down the voice speed in steps of
. 5%.
Press with . S . .
. . When this operation is performed during playing,
single-click .
playback of the current sentence is stopped and the
same sentence is played back at a lower speed.
SW6 This operation speeds up the voice speed in steps of
(Voice Speed for Ch.0) . 5%.
Press with . L . .
double-click When this operation is performed during playing,
playback of the current sentence is stopped and the
same sentence is played back at a higher speed.
This operation turns the voice speed back to default
Long Press
value.
Eress W.Ith This operation decreases the volume in 3dB steps.
single-click
SWr/Swe Press with
(Volume for Ch.0,Ch.1) . This operation increases the volume in 3dB steps.
double-click
Long Press This operation turns the volume back to default value.
This operation pauses the sound play.
Press with This operation during pausing, the pause will be
SWo/SwW10 single-click released.
(Pause/Mute for Ch.0,Ch.1) This operation during muting, the mute will be released.
Press with This operation mutes the sound play.
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| [ double-click |

4.3 How to Sound ROM Update Mode

In the “Sound ROM Update Mode”, you can rewrite the sound ROM data in the external QSPI flash memory.

The procedure for running this mode is as follows.

1.

ook w

Create the sound ROM data (ROMImage_C31D5x_*.hin) for SIC31D5x using ESPER2(Speech Data
Creation Tool by EPSON).

Set J12 to “VBUS 5V”. (Short J12-1 and J12-2)

Connect CN1 to micro USB cable.

Connect a micro USB cable to PC.

Set SW3-1 to “ON” to select “Sound ROM Update Mode”.

Press the SW1(RESET) to reset the evaluation board. After resetting, confirm that LED1, LED2 and LED6
are lit.

Copy the sound ROM data(ROMImage_C31D5x_*.bin) created by ESPER 2 and the playlist
file(PlayList_C31D5x_*.txt) generated at the same time as the sound ROM data to the folders in the sample
software package shown below.

- FlashTools¥S5U1C31D5xT1

Run the following batch files to update a sound ROM data and a playlist file to external QSPI flash memory.
- FlashTools¥S5U1C31D5xT1/run_write_flash_romdata.bat

- FlashTools¥S5U1C31D5xT1/run_write_flash_playlist.bat

Also, by editing the playlist file (PlayList_C31D5x_*.txt), you can select and sort sentences to be played back.
For details of the playlist file, refer to "Appendix.B. Playlist File".

| = CvWindews¥eystemalvomd.axe S e | | = CvWindews¥eystemIvomd.axe | ]

Figure 4.3.1 Screen Display when Batch Files is Executed
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micro USB Jumper for power

connector (CN1) supplv settings (J12) Reset switch (SW1)

micro USB cable

AT A

Mode Selection
SW3

Figure 4.3.2 Layout of Main Parts (Sound ROM Update Mode)
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5 Self-Testing Sample Software (Compliance with the IEC60730
Standard)

5.1 Description

The International Electrotechnical Commission (IEC) has issued the IEC 60730 standard for development of
household appliances. Consumer electronics sold and used in Europe are required by law to comply with this
safety standard. The purpose of this standard is to protect consumers from hazards arising from malfunctions and
defects in final products by discovering them in a timely manner through periodic self-testing.

Software control for microcontrollers is categorized according to the following standards.
Class A: Control functions not intended to be relied upon for the safety of the equipment (e.g., lighting fixtures)

Class B: Control functions intended to prevent unsafe operation of the controlled equipment (e.g., washing
machines, refrigerators, freezers, dishwashers)

Class C: Control functions intended to prevent special hazards (e.g., combustion appliances)

The majority of control software for household appliances falls under Class B, and the following self-testing is
recommended for final products.

« Diagnosis of microcontroller and program counter stack failure

« Diagnosis of interrupt cycle abnormalities

« Diagnosis of abnormalities in the operating clock frequency of the microcontroller
« Diagnosis of abnormalities in the ROM/RAM memory

« Diagnosis of communication errors with external interfaces

For more detailed information, refer to Annex H of IEC 60730.

This document covers the sample software and reference information for self-testing S1C31D5x.
Self-testing includes:

* Memory failure test (read/write test, March-C test)

« Integrity testing of data in the memory (generates checksum and CRC)

« Interrupt test (interrupt cycle and interrupt count check)

» Main clock stability test (operating frequency check)

The read/write test and March-C test perform a read and write test in ranges specified for the memory, register,
stack pointer, and status register.

For generating a checksum and CRC, an error detection code is requested and returned for data in the memory in
the specified range.

The interrupt test counts how many interrupts occur in a certain period of time and returns that as a value.

The main clock stability test uses the sub-clock (32KHz) to check that the main clock is operating at a normal
operating frequency.
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5.2 Sample
The source code for this self-testing sample software is included in the folder of “IEC60730 compliant™ sample

software package Table 5.1.1. shows the list of sample files for self-testing. See Appendix D for details on each
sample.

Table 5.1.1 List of sample files for Self-testing

File name Content
main.c Calls the test function
slc31TestRaml6.c RAM R/W test (for 16-bit devices)
slc31TestRam8.c RAM R/W test (for 8-bit devices)
slc31TestRegister.c General purpose register, stack pointer R/W test
slc31TestRegister.s General purpose register, stack pointer R/W test
slc31TestPsr.c Status register R/W test
s1c31RwPsr.s Software exception for causing the status register R/W test to be performed
slc31TestRamMarchc.c RAM March-C test
s1c31TestChksum.c Calculates checksum
slc31TestCrc.c Calculates CRC (calculation)
s1c31TestCrcThl.c Calculates CRC (table lookup)
s1c31d5xTestInterupt.c Interrupt test
s1c31d5xTestClk.c Main clock stability test
slc31SelfTest.h Header file used by the self-testing sample program

Operations

Run RAM Read/Write test (for 16bit device)

Run RAM Read/Write test (for 8bit device)

Run Register Read/Write test

Run PSR Read/Write test

Run RAM Read/Write test by March-C

Run to calculate checksum

Run to calculate CRC

Run interrupt test (port interrupt test depending on the number if presses by SW7)
Run clock test

e Rl ol e
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Example of Output

Terminal /O » 0 X

Cutput: Log file: OFf

RAM R-W test(ltbhit) =tart
FAM memory i= normal .

FAM RE-W test(8bit) =tart
RAM memory is normal.

register E-W test =start:
regizter 1= normal.

PSR R-W test start:
PSE i= normal.

Harch—-c test start:
FAM memory i= normal .

checlk=un test =tart:
checl=sun valus = 0x0373

cro test starticalculate)
CRC walue{calculate) = 0=x8faZ

cro test starti{usse table)
CRC walue{u=e table) = 0=xBfaz

interrupt count test start (push SU?):
port interrupt occurred 5.

main clock test start:
main clock i= normal .

£ >
| npuit: Chrl codes Options...
Buffer zize: 1]
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Appendix. A. HW Processor Library Specification
The S1C31D5x HW Processor library is a set of drivers to use HW Processor Functions. The drivers are

responsible for modules initialization, features configuration, modules access. The drivers take advantage of chip
peripheral addresses and register layout description in the Device Definition file.

Appendix. A.1 SOUNDPLAY

seSoundPlaylnit

Syntax void seSoundPlayInit(
unsigned long  romStartAddress,
unsigned long  romSize,
unsigned long  keycode)
Arguments romStartAddress
Start address of the sound ROM data.

In case of internal Flash:
0x00 0000, ..., 0x02 FFFO (16 Byte alignment)
In case of external QSPI-Flash:
0x00 0000 + OFFSET

0x10 0000 + OFFSET

0x20 0000 + OFFSET

OxEO 0000 + OFFSET

0xFO0 0000 + OFFSET
* The “OFFSET” is 0x04 0000, the start address of the memory mapped access area for
external Flash memory (refer to “Figure 4.1.1 Memory Map” in “S1C31D50/D51 Technical
Manual”).
romsSize

Size of the sound ROM data.

In case of internal Flash:
0x03 0000 Byte (192 KByte) or less
In case of external QSPI-Flash:
0x10 00000 Byte(16 MByte) or less
keycode

32bit value required to decode the eov files in sound ROM data.
OX**** *kkk kkkk kkkk

Return Value Nothing
Explanation This function initializes SOUNDPLAY. Call this function first to use SOUNDPLAY in using
demo software for Audio Amp and Speaker.

seSoundPlaylnit_EL Buzzer

Syntax Same as seSoundPlayInit

Arguments Same as seSoundPlayInit

Return Value Nothing

Explanation This function initializes SOUNDPLAY. Call this function first to use SOUNDPLAY in using
demo software for Electromagnetic Buzzer.
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seSoundPlaylnit_PI1Buzzer

Syntax Same as seSoundPlayInit

Arguments Same as seSoundPlayInit

Return Value Nothing

Explanation This function initializes SOUNDPLAY. Call this function first to use SOUNDPLAY in using

demo software for Piezoelectric Buzzer.

seSoundPlaySetParameter

Syntax void seSoundPlaySetParameter
unsigned char  ch,
unsigned short sentenceNo,
unsigned char  volume,
unsigned char  repeat
unsigned char  speed)

Arguments ch
Channel of SOUNDPLAY.

0: Channel 0
1: Channel 1
sentenceNo

Sentence number to play.
1(0x0001), ..., 65535(0xFFFF)
volume

Sound volume.

0x7F: 0dB
Ox7E: -0.5dB
0x7D: -1.0dB

0x02: -63dB
0x01: -63.5dB
0x00: No sound
repeat

Repeat times of sentence play.
0x01, ..., OXFE: repeat times
OxFF: infinite loop

speed

Sound speed percentage (only channel 0).

75: 75% Slow

80: 80%

85: 85%

90: 90%

95: 95%

100: 100% Noraml Speed

105: 105%

110: 110%

115: 115%

120: 120%

125: 125% Fast

(5% step)

Return Value

nothing

Explanation This function sets parameters for SOUNDPLAY. Call this function before calling
seSoundPlayRunCommand().
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seSoundPlayRunCommand

Syntax void seSoundPlayRunCommand
unsigned char  ch,
unsigned short command)
Arguments ch
Channel of SOUNDPLAY.
0: Channel 0
1: Channel 1
2: All Channel
command
Command to control SOUNDPLAY. Set one of the following command definitions.
0x01 (sp_command_start): Sound Start
0x02 (sp_command_stop): Sound Stop Immediately
0x03 (sp_command_stop_after_phrase): Sound Stop after current phrase
0x04 (sp_command_pause): Pause immediately
0x05 (sp_command_pause_after_phrase): Pause after current phrase
0x06 (sp_command_unpause): Release Pause(UNPAUSE)
0x07 (sp_command_mute): Mute immediately
0x08 (sp_command_mute_after_phrase): Mute after current phrase
0x09 (sp_command_unmute): Release Mute immediately(UNMUTE)
Return Value nothing

Explanation

This function runs the command. Call this function after calling
seSoundPlaySetParameters().

seSoundPlayGetState

Syntax

unsigned short seSoundPlayGetState
unsigned char  ch)

Arguments

ch
Channel of SOUNDPLAY. Set 0 or 1.

Return Value

Current state of SOUNDPLAY on the channel specified by the argument.

0x0000 (sp_state_init): On Initializing
0x0001 (sp_state_idle): Idle
0x0002 (sp_state_play): On playing

0x0003 (sp_state_pause): On pausing
0x0004 (sp_state_mute):  On muting

Explanation

This function gets current state of SOUNDPLAY.

seSoundPlayFinish

Syntax void seSoundPlayFinish(void)

Arguments Nothing

Return Value Nothing

Explanation This function finishes SOUNDPLAY for Audio Amp and Speaker.

seSoundPlayFinish_ELBuzzer

Syntax void seSoundPlayFinish_ELBuzzer(void)
Arguments nothing
Return Value nothing
Explanation This function finishes SOUNDPLAY for electromagnetic Buzzer.
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seSoundPlayFinish_PIBuzzer

Syntax void seSoundPlayFinish_ELBuzzer(void)

Arguments nothing

Return Value nothing

Explanation This function finishes SOUNDPLAY for Piezoelectric Buzzer.

Appendix. A.2 MEMCHECK

seMemChecklInit

Syntax void seMemCheckinit(void)

Arguments nothing

Return Value nothing

Explanation This function initializes MEMCHECK. Call this function first to use MEMCHECK.

seMemCheckSetParameter

Syntax void seMemCheckSetParameter
unsigned long  memStartAddress,
unsigned long  memSize,
unsigned long initValue)
Arguments memStartAddress
Start address of the memory area to be checked.
In case of RAM:
0x15 0000, ..., 0x15 1FFF
0x15 3000, ..., 0x15 67FF
In case of internal Flash:
0x00 0000, ..., 0x02 FFFF
In case of external QSPI-Flash:
0x00 0000 + OFFSET, -+ - -, OXOF FFFF + OFFSET
* The “OFFSET” is 0x04 0000, the start address of the memory mapped access area for
external Flash memory (refer to “Figure 4.1.1 Memory Map” in “S1C31 D50/D51 Technical
Manual”).
memSize
Size of the memory area to be checked.
initValue
Initial value used for calculation of checksum or CRC16. Set the value of 16 bit width.
0x0000, ..., OXFFFF
Return Value nothing
Explanation This function sets parameters for MEMCHECK. Call this function before calling
seMemCheckRunCommand().
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seMemCheckRunCommand

Syntax void seSoundPlayRunCommand
unsigned short command)
Arguments command
Command to control MEMCHECK. Set one of the following command definitions.
0x02 (mc_command_ram_rw): RAM Check by Read/Write Start
0x03 (mc_command_ram_marach_c): March-C RAM Check Start
0x04 (mc_command_checksum): Checksum Start
0x05 (mc_command_crc): CRC Start
OxFF (mc_command_stop): Memory Check Stop
Return Value nothing
Explanation This function runs the command. Call this function after calling
seMemCheckSetParameters().
seMemCheckGetState
Syntax unsigned short seMemCheckGetState(void)
Arguments nothing
Return Value Current state of MEMCHECK.
0x0000 (mc_state_init): On initializing
0x0001 (mc_state_idle): Idle
0x0002 (mc_state_ram_rw): Running RAM Check by Read/Write
0x0003 (mc_state_ram_march_c): Running RAM Check by March-C
0x0004 (mc_state_checksum): Running Checksum
0x0005 (mc_state_crc): Running CRC

Explanation

This function gets current state of MEMCHECK.

seMemCheckFinish

Syntax void seMemCheckFinish()
Arguments nothing
Return Value nothing
Explanation This function finishes MEMCHECK.
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Appendix. B. Playlist File

Table B.1 shows the parameters that can be specified in the playlist file generated with ESPER2 (Speech data
creation tool by EPSON) with sound ROM data.

Table B.1 Parameters in Playlist File

Parameter Name Description

Set the demo No.

Demo No. is assigned to SW3-2/3/4 on the evaluation board.
SW2-2 Sw2-3 Sw2-4

DIPSW_DEMO 0: OFF OFF OFF

1. OFF OFF ON

7. ON ON ON

Set the language type

Language type is assigned to SW2-2/3/4 on the evaluation board.
SW2-2 Sw2-3 Sw2-4

DIPSW_LANG 0: OFF OFF OFF

1: OFF OFF ON

7: ON ON ON
Set the start address of the sound ROM data stored in external QSPI flash

ROM_ADRS

memory.
ROM_SIZE Set the size of the sound ROM data stored in external QSPI flash memory.
KEYCODE Set the KEYCODE registered into ESPER?2.

PLAY_LIST_CHO Set the playlist of the sentence to be played on channel 0.

PLAY_LIST_CH1 Set the playlist of the sentence to be played on channel 1.

VOLUME_CHO Set the initial value of the volume for channel 0.

VOLUME_CH1 Set the initial value of the volume for channel 1.

REPEAT_CHO Set the number of repeat for channel 0.

REPEAT_CH1 Specify the number of repeat for channel 1.

SPEED Set the initial value of speed for channel 0.

Set the type of STOP command to be executed on channel 0.

STOP_TYPE_CHO . .
- - 0: stop immediately, 1:stop after current phrase

Set the type of STOP command to be executed on channel 1.

STOP_TYPE_CH1 . .
- - 0: stop immediately, 1:stop after current phrase

Set the type of PAUSE command to be executed on channel 0.

PAUSE_TYPE_CHO . .
- - 0: pause immediately, 1:pause after current phrase

Set the type of PAUSE command to be executed on channel 1.

PAUSE_TYPE_CH1 . .
- - 0: pause immediately, 1:pause after current phrase

Set the type of MUTE command to be executed on channel 0.

MUTE_TYPE_CHO ; .
- - 0: mute immediately, 1:mute after current phrase

Set the type of MUTE command to be executed on channel 1.

MUTE_TYPE_CH1 ; .
- - 0: mute immediately, 1:mute after current phrase

Set the auto-play flag for channel 0.

AUTO_PLAY_CHO
- - 0: auto-play off, 1:auto-play on

Set the autoplay flag for channel 1.

AUTO_PLAY_CH1 0: autoplay OFF, 1:autoplay ON
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Appendix. C. Code Sizes of Example Projects

Table B.1 shows a list of code sizes when each example project included in this sample software is built using
IAR EWARM or MDK-ARM.

Table C.1 Code Sizes of Example Projects

Example Project Name IAR EWARM MDK-ARM
(Code size is 16 KB or less.) (Code size is 32 KB or less.)
ADC12A v v
CLG
DMAC
Flash
EEPROM

12C_S5U1C31D5xT1

PPORT

QSPI

QSPI_DMA

QSPI_MASTER

QSPI_SLAVE

REMC3

RFC

RTCA

SPIA_MASTER

SPIA_SLAVE

SvD3

T16

T16B

UART3

WDT2

SOUNDPLAY

MEMCHECK

ANANANIANAGANANANAGANANANAGANANANAGASANANAN AN

ANANANIANAGANANANAGANANANAGANANANAGASANANAN AN

SOUNDPLAY_DEMO

IEC 60730 compliant

Note: Depending on the version of the IDE or the build configuration of the IDE, the code size may exceed the
size in Table B.1.
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Appendix. D. Self-Testing Sample Software Specification

slc31TestRam16
Syntax Short s1¢31TestRam16 (
unsigned short  *chkAddr,
unsigned short  chkNum)
Arguments *chkAddr
Start address of RAM to be tested.
chkNum
RAM data size to be tested.
Return Value Result of RAM R/W
0x0000 (E_OK): No difference from the written value
0x0001 (E_MEMORY): There is a difference with the written value
Explanation This function writes Oxaa55 (0x55aa) to the memory for the number of chkNum from the
address pointed to by chkAddr. After that, it reads and compares it with the written value,
and returns E_OK if there is no difference and E_ MEMORY if there is a difference.
Caution The least significant bit of chkAddr is always treated as 0. The operation is not guaranteed
when the specified memory area overlaps the stack area. S1c31TestRam16 checks the
memory for chkNum x 2 bytes.

s1c31TestRam8
Syntax Short s1¢c31TestRam8 (
unsigned short  *chkAddr,
unsigned short  chkNum)
Arguments *chkAddr
Start address of RAM to be tested.
chkNum
RAM data size to be tested.
Return Value Result of RAM R/W
0x0000 (E_OK): No difference from the written value
0x0001 (E_ MEMORY): There is a difference with the written value
Explanation This function writes 0xa5 (0x5a) to the memory for the number of chkNum from the address
pointed to by chkAddr. After that, it reads and compares it with the written value, and returns
E_OK if there is no difference and E_MEMORY if there is a difference.
Caution The least significant bit of chkAddr is always treated as 0. The operation is not guaranteed
when the specified memory area overlaps the stack area. S1c31TestRam8 checks the
memory for chkNum x 1 bytes.

slc31TestRegister

Syntax Short s1c31TestRegister (void)
Arguments void
Return Value Result of Register Read/Write
0x0000 (E_OK): No difference from the written value
0x0002 (E_REGISTER): There is a difference with the written value
Explanation This function writes 0x555555 (Oxaaaaaa) to registers in Arm core. After that, it reads and
compares it with the written value, and returns E_OK if there is no difference and
E_REGISTER if there is a difference.
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slc31TestPsr
Syntax Short s1c31TestPsr (void)
Arguments void

Return Value

Result of Register Read/Write
0x0000 (E_OK): No difference from the written value
0x0002 (E_REGISTER): There is a difference with the written value

Explanation

This function writes 0x555555 (Oxaaaaaa) to status registers in Arm core. After that, it reads
and compares it with the written value, and returns E_OK if there is no difference and
E_REGISTER if there is a difference.

slc31TestRamMarchc

Syntax

Short s1c31TestRamMarchc (
unsigned short  *chkAddr,
unsigned short  chkNum)

Arguments

*chkAddr

Start address of RAM to be tested.
chkNum

RAM data size to be tested.

Return Value

Result of RAM R/W
0x0000 (E_OK):
0x0001 (E_ MEMORY):

No difference from the written value
There is a difference with the written value

Explanation This function runs March-C tests for the number of chkNum from the address pointed by
chkAddr. And returns E_OK if there is no difference and E_ MEMORY if there is a difference.
Caution The operation is not guaranteed when the specified memory area overlaps the stack area.
The memory in the test range will be rewritten to 0x00.
s1c31TestChksum
Syntax Short s1¢31TestChksum (
unsigned short  *chkAddr,
unsigned short  chkNum)
Arguments *chkAddr
Start address of RAM to be tested.
chkNum

RAM data size to be tested.

Return Value

Result of checksum calculation.

Explanation This function reads the value of memory for the number of chkNum from the address
pointed by chkAddr and returns the result of checksum.
s1c31TestCrc
Syntax Short s1c31TestCrc (
unsigned short  *chkAddr,
unsigned short  chkNum)
Arguments *chkAddr
Start address of RAM to be tested.
chkNum

RAM data size to be tested.

Return Value

Result of CRC calculation.

Explanation

This function reads the value of memory for the number of chkNum from the address
pointed by chkAddr and returns the result of CRC calculation.
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s1c31TestCrcThl
Syntax Short s1¢c31TestCrcThl (
unsigned short  *chkAddr,
unsigned short  chkNum)
Arguments *chkAddr
Start address of RAM to be tested.
chkNum
RAM data size to be tested.
Return Value Result of CRC calculation.
Explanation This function reads the value of memory for the number of chkNum from the address
pointed by chkAddr. After that, refer to the table (CRC-CCITT table) to calculate the CRC
and return the result.

slc31d5xTestInterupt

Syntax Short s1¢c31d5xTestInterrupt (
unsigned short  numint)
Arguments numint
Number of interrupts specified by CLG 16 bit timer.
Return Value Number of interrupts occurred
Explanation This function counts generated interrupts (P13 (SW?7) interrupt is used) before the number
of interrupts specified by numint (CLG 16 bit timer is used) are generated.

s1c31d5xTestClk

Syntax int s1c31d5xTestClk (
unsigned long  baseFreq,
unsigned short  range)
Arguments baseFreq
The ideal main clock used (Hz)
Range
Allowable error (%)
Return Value Result of Clock Test
0x0000 (E_OK): Within tolerance
0x0003 (E_CLOCK): QOutside tolerance
Explanation This function checks whether the ideal frequency of the main clock specified by baseFreq
operates within the tolerance (%) range specified by range.
If the result is within the specified tolerance, it returns E_OK, and if it is out of the range, it
returns E_CLOCK.
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