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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 caused 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 and Cortex are registered trademarks of ARM Limited (or its subsidiaries) in the EU and/or elsewhere.
IAR Systems, IAR Embedded Workbench, C-SPY, I-jet, IAR, and the IAR Systems logotype are trademarks or
registered trademarks owned by IAR Systems AB. All rights reserved.

All brands or product names mentioned herein are trademarks and/or registered trademarks of their respective
companies.
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1. Overview
This manual describes how to use the example software provided for the SLIC31W74 Microcontroller and shows
the expected output when running the example software.

The example software is included in the SIC31W74 Sample Software and Peripheral Drivers software package.
It is intended to demonstrate how to use the various peripheral circuits in the SIC31W74 microcontroller.

For detailed information on the S1IC31W74 Microcontroller, refer to the S1IC31W74 Technical Manual.
The S1C31W?74 Peripheral Circuit Sample Software Package includes:

e Peripheral Library modules

e Example Software

e Product-specific files such as the S1C31W74 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 S1IC31W?74 peripheral. Each Example demonstrates features of the selected peripheral and exercises
various peripheral modes.

The S1C31W74 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 hardware 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 “S1C31W74 Technical Manual” and the *S5U1C31W74T1 manual”
available from Seiko Epson's website.

*2 This manual covers the sample software package of ver.3.00 or later.

11 Operating Environment

Before running the SIC31W74 sample software, prepare the following components:
e Evaluation Board

- S5U1C31W74T1 evaluation board equipped with S1IC31W74
- S5U1C31001L1200 adapter board (Bridge Board Ver.2)

e Debug Probes *1

- 1AR Systems I-jet or SEGGER J-Link
e Integrated Development Environment

- IAR Embedded Workbench for ARM® (IAR EWARM) or MDK-ARM®
e  Other Devices (option)

e - An USB Adapter for UART
- 12C Serial EEPROM (Microchip EEPROM 24FC512)

*1: I-jet is available only with IAR EWARM. J-Link is available for both IAR EWARM and MDK-ARM.

S1C31W74 Peripheral Circuit Seiko Epson Corporation
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2 Sample Software Operations

2.1 Sample Software Components

The S1C31W74 Sample Software demonstrates how to call the Peripheral Library modules which interface
hardware components on the microcontroller. 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 S1C31W74 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. The application layer can access peripheral hardware through the Peripheral library routines or directly
using the structures defined in the “S1C31W74.h” hardware definition file.

Example projects

CLG 12C LCD32B PPORT QSPI* REMC2 RFC RTCA

system_S1C31W74.c, startup_S1C31W74.s, board.c, settings.h, SIC31W74.h

Peripheral library project
se_clg.c | se_i2c.c se_lcd32b.c | se_pport.c | se_gspi.c | se_remc2.c|i se_rfc.c | se_rtca.c
se_clg.h | se_i2c.h se_lcd32b.h | se_pport.h | se_gspi.h | se_remc2.h|| se_rfc.c | se_rtca.h
v
CPU and System peripheral accesses Hardware accesses based on the
based on the peripheral library. S1C31W?74.h hardware definition file.

Figure 2.1.1 S1C31W74 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.
The board.c file implements the boot-up system initialization procedure in the BoardInit function.

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

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

2 Seiko Epson Corporation S1C31W74 Peripheral Circuit
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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 S1C31W74 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 higher
accuracy clock in the Boardinit
function.

The CPU uses the default clock.

I0SC_AUTOTRIMMING_ON

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

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

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.
e  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.

S1C31W74 Peripheral Circuit
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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  S5U1C31W74T1 evaluation board
e  S5U1C31001L1200 adapter board (Bridge Board Ver.2)
o  Debug probes (IAR Systems I-jet or SEGGER J-Link)

For details of the hardware connection, refer to the “S5U1C31W74T1 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 SSU1C31W74T1
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 SSU1C31W74T1 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.

SO
5

Figure 2.2.2.1 USB UART Board Connection to S5U1C31W74T1 Evaluation Board

4 Seiko Epson Corporation S1C31W74 Peripheral Circuit
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USB to PC

TXD

RXD

» TH5

A

GND

TH6

USB adapter for UART

TH9

S5U1C31W74T1 Evaluation Board

Figure 2.2.1.4 USB UART Board Wiring to S5U1C31W74T1 Evaluation Board

Table 2.2.2.1 Serial Port Settings for Serial Communication Terminal Software

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

Parity None

For more information on S5U1C31W74T1 evaluation board, refer to the “S5U1C31W74T1 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.

S1C31W74 Peripheral Circuit
Sample Software Manual (Rev.3.00)
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2.2.3 Connection with 12C Serial EEPROM(24FC512)

12C serial EEPROM (24FC512) is used in the 12C sample program. The picture in Figure 2.2.3.1 and the diagram
in Figure 2.2.3.2 show the connection for an 12C Serial EEPROM (24FC512).

P13 (SDA signal)
connect at SW102 pin

SEN—w 55
T 550 131 W7 4T 1

P12 (SCL signal)
connect at SW101 pin

VCC connect to J102 on
bottom side of board

Hand-wired circuit board
with 24FC512 EEPROM

GND connect to TH9

Figure 2.2.3.1 12C Serial EEPROM Connection to SSU1C31W74T1 Evaluation Board

VCC

1A0 vce 8 3102 (3.3V)
2AL wp7|— @SN |1h9(GND)
3A2 SCL6 | «—CL  3fswio01 (P12)
4 GND SDAS5 4L> SW102 (P13)

12C Serial EEPROM
(24FC512)

S5U1C31W74T1 Evaluation Board

Figure 2.2.3.2 12C Serial EEPROM Wiring to S5U1C31W74T1 Evaluation Board
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2.3 1AR 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.

(1) Download the sample software

Download the S1IC31W74 Peripheral Circuit Sample Software Package (.exe) from Seiko Epson
microcontroller web site.

(2) 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.

(3) 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.

S1C31W74 Peripheral Circuit Seiko Epson Corporation
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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 and some also need the seGraphicsLibrary.

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\S5U1C31W74T1\IAR” folder, and open the

“Examples.eww” file.

Optionally, each sample software project subfolder has a “board\S5U1C31W74TI\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\S5U1C31W74TINIAR” folder, and open the workspace file (.eww).

ﬁ Examples - AR Embedded Workbench IDE - ARM 7.70.1
File Edit View Project J-Link Tools Window Help

= =
Workspace

| i

CLG - Debug

kv

Files
= Examples

i
i3

=
>

JCLG - Debug

£ OMAC - Debug
FI12C_SEC3100TT - Debug

G MDC_LFRMO1 2041348 - DebugFlash
FMOC_LS012B70HIZ - Debug

G FFORT - Debug

] 0=F - Debug
£ OSFI_Dka - Debug

£ OSFI_MASTER - Debug
A A OSSP 51 AVE -Dehon

{((H((((({

Figure 2.3.2.1 Example of Multi-Project Workspace

Seiko Epson Corporation

S1C31W74 Peripheral Circuit

Sample Software Manual (Rev.3.00)



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”.

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

The optimization level is set to “high”.

J& Examples - IAR Embedded Workbench IDE - ARM 7.80.4
File Edit View Project J-Link Tools Window Help

s - 10 | | i
Workspace x | _— Drop-Down List
| CLG - Debug AZT i

Files En By

= B Examples
FCLG - Debug
F DALC - Debug
EPI12C_SEL1CI1001T1 - Debug
I hADC_LPR01201 34B - DebugFlash
FMDC_LPROT2M1 34B_SERFLASH - Debug
B rDC_LS012B7DHOE - Debug
FFFORT - Debug
| - Debug -
(I QSPI_DMA-Del  OPHONS...
FOSFI_MASTER

Right-click Menu

\l(((((((
\

& OSP_SLAVE - T Take_
B REMCI-Debug|  Compile
EIRTCA-Debug Rebuild Al

£ seGraphicsLibral Clean

£ sePeriphLibrary |

& SNDA - Debug C-STAT Static Analysis v
£ 5FlA_MASTER -

B SFlA_SLAVE - Stop Build

£ 5vD3 - Debug

& T16 - Debug Add g
FT16B - Debug
B TSREVR - Debug
G UART3 - Dehug HETETTE
FHUSE_COC-Deb
FUSE_HID_SAL1
FUSB_MSC-Dehk Open Containing Folder...
F'WDT2 - Debug

Remaove

ersion Control System »

File Properties...

Set as Active

Overview CLG | DMAE| I2E_85L|1C3‘IDD‘IT1| MOC_LPMOT o [

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”.

Cateqary:

Options for node "LCD32B"

[l

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Simulator
Angel
CADI
CMSIS DAP
GDE Server
IAR. ROM-monitor
IHet/TTAGjet
J-Link{1-Trace
TI Stellaris
Macraigor
PE micro

fatats

m

Setup | Dawenload IImages I Extra Options I Multicore I Plugins|

Factomy Settingz

Driver

[ -Links/ J-Trace

v]

Simulator

Angel

[of:10))

CMSIS DAP

GDB Server

IAR ROM-monitar

J-Links J-Trace
TI Stellaris
Macraieor

FPE micro

FDI

ST-LIMK
Third-Party Driver
TI MSP-FET

H-TIXEDS

[¥] Fum to

main

gger¥Epson¥s 153 w74 ddf

Lok |

Cancel

Figure 2.3.4.1 Debug Probe Setting
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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.

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

(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 2.3.5.1).
(3) Select the [Download] tab (Figure 2.3.5.1).

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

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

(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 2.3.5.1).
(3) Select the [Download] tab (Figure 2.3.5.1).

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

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

(6) Click the [...] button and select “S1C31W74_int.board” as a board file (Figure 2.3.5.1).

Options for node "LCD32B" @
Pt M_r Select this option when executing the
= N //’ program in the flash memory.
Static Analysis
Auntme Checing | Setup| Download |Images | Extra Optims | Multicore | Plugins|
il AR When [Use flash loader(s)] is selected,
Output Canverter ___’;‘Sfeﬂfv m;‘%j‘ ) select [Override default .board file] and
ustom Buil UpEress downloz N
G 1 Use Fh i) select the .board file for the flash loader
Lei= B O it b fe to be used by clicking the [...] button.
£ $TOOLKIT_DIRE¥ config¥flashloade r¥Epso m¥S1 G31 W D
=
CMSIS DAP
GDE Server
IAR ROM-manitor
et/ TTAGjet
J-ink/3-Trace

TI Stelaris
Macraigor
PE micro
RDI

T4 INK [ OK ] ‘ Cancal ‘

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 projects “sePeriphLibrary” and
“seGraphicsLibrary” are not built. Build these library projects 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
"seGraphicsLibrary-Debug" and “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 7.70.1

File Edit View J-Link Tools Window Help

0= M| Add Files...
Workspace Add Group... |
LCD32B - DebugFlas Import File List...
Fileg Add Project Connection...
B BlExarmples Edit Configurations...
FCLGE-De
@0mac-[  Remove
(12C-Deh .
Z]LcD3zB Create New Project...
) FPORT - Add Existing Project...
I ASFI-Dg )
EasPL_DN Options... Alt+F7
(D QSPI_MA Version Control System 3
F osPI_sL
FFREMC2 Make F7
—= GRFC- Dy Compile Ctrl+F7
FRTCA-T )
& seGraph Rebuild All

(F seFeriph Clean

@SNDA-T Batch build... e |l
) SPIA_MA

B 5PIA_SL C-STAT Static Analysis 3
FsvDz-D

= G T16- Det Stop Build Ctrl+Break
TIEE-Dy

EUART? - Download and Debug Ctrl+D

&USE_CD Debug without Downloading
FUSB_HIC Attach te Running Target

G USE_MS Make & Restart Debugger Ctrl+R
FHwWoT2-[ o ~
Restart Debugger Ctrl+Shift+R
Download 3
SFR Setup
Open Device Description File »

Save List of Registers...

Figure 2.3.6.1 Build Commands

12 Seiko Epson Corporation S1C31W74 Peripheral Circuit
Sample Software Manual (Rev.3.00)



Batch Build

Batches:
all_Debug Mew...
all_DebugFlas
52 Edt ...
Delete
Cloze
Cancel
Build
Clean Rebuild A1

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 - IAR Embedded Workbench IDE - ARM 7.70.1

File Edit View J-Link Tools Window Help

D& W
Workspace

LCD32B - DebugFlas

Files

B EExamples

ICLG-De
FOMAC-T
12C - Dek
5]LCD32B
& PPORT -
AP - De
& OSPI_DH
I OSPI_t4
FasP_s0
FIREMCE -
EIRFC-De
GRTCA-O
9 seGraphi
F sePeriph
9 SNDA-T
9 SPIA_MA
9 SPla_sL
&9 svDz-0)
G T16-Det

Add Files...

Add Group...

Import File List...

Add Project Connection...

Edit Configurations...
Remove

Create New Project...
Add Existing Project...

Options...
Version Control System

Make
Compile
Rebuild All
Clean

Batch build...

C-STAT Static Analysis

Stop Build

Alt+F7

Ctri+F7

Ctrl+Break

F7

F8

EmaB-DI
-a @ UarT?

Download and Debug

cri+p ||

FUsB_CD
FUSE_HIC
FUSE_MS
FwDTe -1

Figure 2.3.7.1 Download and Debug

Debug without Downloading
Attach to Running Target
Make & Restart Debugger
Restart Debugger
Download

SFR Setup

Open Device Description File

Save List of Registers...

Ctrl+R

Ctrl+5Shift+R

4
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2.4 KEIL MDK-ARM (uVision) Sample Software Procedures

2.4.1 Software Setup

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

(1) Download the sample software

Download the S1IC31W?74 Peripheral Circuit Sample Software Package (.exe) from Seiko Epson
microcontroller web site.

(2) 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 uVision identified by the checkboxes. [Note: The setup
utility will copy some flashing binaries into your uVision 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.

(3) Launch the uVision
Once the software setup has completed successfully, launch the uVision.

For the version of IAR EWARM 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.

S1C31W74 Peripheral Circuit Seiko Epson Corporation 15
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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 and some also need the seGraphicsLibrary.

To open a workspace which contains all the sample software projects, select the [Project] > [Open Project...] in
the uVision menu, navigate to “Examples\WORKSPACE\S5U1C31W74T1\ARM” folder, and open the
“Examples.eww” file.

Optionally, each sample software project subfolder has a “board\S5U1C31W74T1\ARM” subfolder which
contains a uVision project file (.uvprojx) and a uVision multi-project workspace file (.uvmpw). To open the
workspace for an individual sample software project, select the [Project] > [Open Project...] in uVision menu,
navigate to the project’s “board\S5U1C31W74T1\ARM?” folder, and open the workspace file (.uvmpw).

L C:¥home¥MCU_C31_tool¥01_W74¥01_sample_sw¥C31W7:
File Edit View Project Flash Debug Peripherals Tools

IS | |
: & @ | %Q| DebugFlash El £\| i
Project 7 [&@]

=G WorkSpace
“ Project: seGraphicsLibrary

“1% Project: sePeripheralLibrary

“I§ Project: clg

“f§ Project: dmac

“f§ Project: lcd32b

L4 Project: pport Set as Active Project I
“I3 Project: qspi

“I§ Project: aspi dma

Figure 2.4.2.1 Example of Multi-Project Workspace

Project i B x |
=-ZA WorkSpace
#-“T§ Project: sePeripherallibrary

=%

-EPrn_iect @E-:--:-'r': {} Functions []..,T-':lr.;:-lat-':.'-

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 uVision 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 uVision (Figure 2.4.3.2).

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

e Debug - Build configuration to execute code in internal RAM memory
e  DebugFlash - Build configuration to execute code in internal flash memory

i C:¥home¥MCU_C31_tool¥01_W74¥01_sample_sw¥C31W7:
File Edit View Project Flash Debug Peripherals Tools

=TI | |
Ill @ | %£| DebugFlash El £\| ‘

Project a a3

=24 WorkSpace

“f§ Project: seGraphicsLibrary

“f§ Project: sePeripheralLibrary

“I§ Project: clg

“f§ Project: dmac

“f§ Project: lcd32b

L4 Project: pport Set as Active Project I
“I# Project: gqspi

“I§ Project: aspi dma

Figure 2.4.3.1 Active Project Setting

E C:¥home¥MCU_C31_tool¥01_W74¥01_sample_sw¥C31W74
File Edit Wiew Project Flash Debug Peripherals Tools

a| | |
Project Hem g
DebugFlash

=2 WorkSpace
“f§ Project: seGraphicsLibrary

“f§ Project: sePeripheralLibrary

“I§ Project: clg

“f§ Project: dmac

* PR

“f§ Project: pport
O Demimbs e

Figure 2.4.3.2 Selection of Build Configuration
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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.

(1) Select the [Project] > [Options for {project} - Target “{build configuration}’] in the uVision menu.

(2) Switch the [Debug] tab in the [Options for Target ‘{build configuration}’] dialog (Figure 2.4.4.1).

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

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

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

(6) Click the all [OK] button to close all dialogs.

Notes:

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

o If “setup-debugger-jlink.bat” described in “2.4.1 Software Setup” has already been executed, the debug
probe (J - Link) setting is applied to all projects in the sample software. However, if the debug probe does
not recognize normally, follow the above procedure to check the settings.

k3 options for Target 'Debug’ @
Device | Tareet | Output | Listing | User | G#/S++ | Asm | Linker _Debue | Utilities |
" Use Simulator  with restrictions Setings | | @ Use:|[s-LNK/JTRACE Cotex < ||| Settings |
[ Limit Speed to Real-Time ULINK Pro Cortex Debugger -
CMSIS-DAP Debugger
[V Load Mpplication at Startup ¥ Runto mainf) vV Load og e main{)
Intialization File: Initizlizat{d ST—L!nk Debugager
| - [raebog e s o
Restore Debug Session Settings Restor g}fgabrsisLll%?ﬁlDebugger
¥ Breakpaints W Toolbox [w Bf{Altera Blaster Cotex Debugger n
¥ Watch Windows & Peformance Analyzer i~ qgtl/_nx_%?ﬁgg%ggm—
v Memory Display v System Viewer v Memoary Display v System Viewer
CPU DLL: Parameter: Diriver DLL: Parameter:
|SARMCM3.DLL | [SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
[DARMCM1.DLL [CMO= [TARMCI1.DLL [pCMO+
Manage Component Viewer Description Files .. |
(o] 4 | Cancel | Defaultz | Help
Figure 2.4.4.1 Debug Probe Selecting
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Cortex JLink/JTrace Target Driver Setup
Debueg | Trace ] Flazh Download]
J-Link / J-Trace Adapter JTAG Device Chain
SN: |EDD]UHN ﬂ IDGODE Device Name | IR len
Device: | JLink e
Hi - | w0 dit: | W6 10n TOI
Fhir - |.J—Link W10 compiled Sep 1 20°
Part: Max Clack: [«
[Jtac =] | [5 MHe | @ [
Auto Gl | |
Connect & Reset Optiong Cache Options Download Options
Connect: |N0rma| ﬂ Reset: |N0rma| ﬂ [vw Cache Code [~ “erify Code Download
¥ Reset after Connect v Cache Memory [~ Download to Flazh
Interface TCRAP Mize
& USE ¢ TGRAP Metwork, Settings :
IP-fAddress Part {futa: 03 futodetect | dLink Tnfo |
Scan :
R ! ) & | | JLink Gmd |
State: ready
ok | wet |

Figure 2.4.4.2 J-Link Driver Setup

S1C31W74 Peripheral Circuit
Sample Software Manual (Rev.3.00)

Seiko Epson Corporation

19



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)

Q)
(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 a flash loader “S1C31W74int 512kB 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.
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Options for Target 'Debug’

Device I Target I Qutput I Listing I User I CfC-I—I-I HAsm I

Settings |

= Use Simulator
[ Limit Speed to Real-Time
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Debug | Ltities |
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V¥ Run to main()
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V' Load Applicati

Ini ion File:

I.\.debug.ini
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V¥ Watch Windows & Performance Analyzer v Watch Windows
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Figure 2.4.5.1 “Initialize File” Option
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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

uVision menu (Figure 2.4.6.1).

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

The Batch Build option, found under [Project] > [Batch Build] in the uVision 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).

Lk C:¥home¥MCU_C31_tool¥01_W74¥01_sample_sw¥C31}

File Edit View Flash Debug Peripherals Too
2 48 | Mew pVision Project...
. TR Mew Multi-Project Workspace...
@@
Open Project...
Project
- Close Praject
=38 WorkSpace
£y d Project: Export
& Project: Manage
“i% Project:
. Select Device for Target ...
& Project: g
%e - ) Remove Item
4 Project: ;2\ Options for lcd32b - Target 'Debug’...
T Project Clean ‘lcd32b [Debug)
R N —— [Debug)
“1§ Project: )
] Rebuild ‘'lcd32b [Debug)
“§ Project:
. Eatch Build...
‘% Project:
%2 Project: Translate...
“§ Project: S LG
Figure 2.4.6.1 Build Commands
Batch Build >
Select Project Targets:
=3 ngraphicsLibrary ~ Build
i [ Debug
PeripheralLibrary Rebuild
Clean
I:—:I--dl_'nac
-[¥ Debug
... DebugFlash Select All
Ei2c_s5ulc31doitl
|7 Debug Deselect All
“-[v DebugFlash
=3 m_dc_lme 12m134b
i i~ 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 uVision 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

uVision 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

] Lj = | | ) ¥1 Download
o LOAD Erase
B2 | o
Project Configure Flash Tools...

=

LORD

F&

A WorkSpace

b4 Project: seGraphicsLibrary
g Project: sePeripherallibrary
g Project: clg

“4 Project: dmac

“4 Project: i2c

o

@ Draiart anart

Figure 2.4.7.1 Download

k! Cr¥home¥MCU_C31_tool¥01_W74%01_sam ple_sw¥C31W74-v0.92-0a849c9_

File Edit View Project

Flash | Debug | Peripherals Tools

SWCS  Window

| 2 §| dﬂ».| @) start/Stop Debug Session Ctrl+F5
& E e %% | Debu 857 Reset cPU
Project Run F5
EREE WorkSpace &) stop
w4 Project: seGraphicsLibrany £1 step Fi1
- “% Project: sePeripheralLibrar
'! P {¥ Step Over Fi0
i Project: clg
Step Out Ctrl+F11
-1 Project: dmac t} .
Run to Cursor Line Ctrl=F10

- P

- Proiect ooort

Show Next 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 SSU1C31W74T1 manual for additional information.

3.1 Clock Generator (CLG)

CLG module is the clock generator that controls the clock sources and manages clock supply to the CPU and the
peripheral circuits.

The example executes various CLG functions such as starting OSCs, setting Wake up clocks and sleep modes.

Operations

1. Initializes CLG.

2. Run auto-trimming of 10SC.

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

Example of Output

-CPU clock- seCLG_I10SC (20000000)
CLG Initialization ok

CLG 10SC Auto-trimming ok

Halt (0SC3) -actual- seCLG_0SC3
Wake up (0SC3) -actual- seCLG_0SC3

Sleep (0SC1) -actual- seCLG_0SC1

Wake up (0SC3) -actual- seCLG_0SC3

EXit
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3.2 DMA Controller (DMAC)

The DMAC module is used for data transfers between memory and peripheral devices.
This example shows:

Using DMAC in a basic memory-to-memory data transfer

Using DMAC from memory to a peripheral data transfer

Using DMAC from a peripheral to memory data transfer

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 UART DMA transfer, connect UART to PC by a USB Adapter.

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:

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.

N~ WONE

Example 2: Memory to Peripheral DMA transfer

e DMAC Channel 0 is configured to transfer data from a buffer stored in RAM memory to SNDA data
register.

e  SNDA is configured to play melody.

e  The start of transfer is triggered by SNDA.

In this example:

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 enabled.

Destination address incrementing is disabled.

The transfer is started by sound buffer empty.

ocoukrwnE
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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.

0. Correctness of the transfer is verified by sound of the playing melody.

B oo~

Example 3: 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:

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).
The Transfer Complete Interrupt flag is then cleared.

10. The Memory to Peripheral transfer (ex2) is used to output characters back to the terminal window.
11. Correctness of the transfer is verified by seeing correct characters displayed in the terminal window.

CoNourwNE

Example 4: 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:

The DMAC interrupts in NVIC are enabled.

DMAC Channel transfers are enabled for two channels.

DMAC Channel filtering is disabled for the selected DMAC channels.

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

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

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

The Transfer Complete Interrupt flag is then cleared.

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

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.

agrODE

o

© oA

26 Seiko Epson Corporation S1C31W74 Peripheral Circuit
Sample Software Manual (Rev.3.00)



Example of Output

-CPU clock- seCLG_I10SC (20000000)

DMA Initializing

DMA Test: Memory

DMA Test: SNDA

DMA Test: UART

- Type 8 characters...

12345678 — 8 characters have been sent back to UART
DMA Test: T16B

Exit

S1C31W74 Peripheral Circuit Seiko Epson Corporation
Sample Software Manual (Rev.3.00)
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3.3 12C (12C)

This example provides a description of how to use an 12C module in the master mode with EEPROM 24FC512
Memory chip.

Hardware Setup
Connect the evaluation board where the 12C sample programs are installed. Connect each port as follows:

S1C31W74 24FC512
[master] [slave]
P13 SDAnN -->< SDA
P12 SCLn ->> SCL

Operations
This Example tests 12C_0 module with EEPROM at address 0x50.This test requires 24FC512 Memory chip.

1. Test configures 12C Master mode.
2. Test writes ascii string to the EEPORM memory.
3. Then it reads data back from EEPORM, compares data.

Example of Output

-CPU clock- seCLG_10SC (20000000)
Testing 12C_0 module with EEPROM at Ox50
Write data: Test 0 1 2 4
Read data: Test 0 1 2 4
Status: OK
Exit
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3.4 LCD Driver (LCD32B)

LCD32B is an LCD driver module which can drive a dot matrix LCD of up to 72 segment x 32 common lines.

This example displays various patterns on a 72x32 LCD display.

Operations

1. Initializes LCD32B.

2. Shows different patterns on LCD display.
3. Demonstrates changing of the contrast.

4. Displays text using different fonts.

5.  Detects frame buffer interrupt.

Example of Output

-CPU clock- seCLG_10SC (20000000)

External voltage mode selected

Set panel contrast high (dark)

Show all zeros, areaO

Show all ones, area0O

Show both ones and zeros, areaO

Show checkboard pattern, areaO

Set display inverse state NORMAL

Hit "+" to increase and "-" to decrease contrast, "q" to exit
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast 10
Set panel contrast 11
Set panel contrast 10
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast
Set panel contrast

©oO~NOULA_WNEO
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LCD32B waiting for interrupt....
CLK -- 0x0150
CTL -- 0x0003
TIM1 -- Ox011f
TIM2 -- 0x0300
PWR -- 0x8615
DSP -- 0x0075
COMCO -- Oxffff
COMC1 -- Oxffff
INTF -- 0x0001
INTE -- 0x0000
TEST -- 0x0000
Exit
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3.5 /0 Ports (PPORT)

The PPORT module controls the general-purpose input/output (GPIO) pins of the S1IC31W74.

This example configures pin P01 as an output connected to pin P02 configured as an input. It performs various

tests to check the connectivity of PO1 and PO2.

Hardware Setup
For this example program, connect P01 to P02.
(TH2) PO1 > P02 (TH3)

Operations

Initialize the ports.
Set the PO1 port to output and output a low level signal.

Output a high level signal from the P01 port.

Output low level signal from the PO1 port.

©CoNo o~ wNE

Example of Output

-CPU clock- seCLG_I0SC (20000000)

PO1 output state: Low

P02 input state: Low

P02 input waits for RISING edge interrupt
POl output is going to HIGH. ..

Interrupt on P02 occurred

PO1 output state: High

PO2 input state: High

PO1 output state: High

PO2 input state: High

P02 input waits for FALLING edge interrupt
POl output is going to LOW...

Interrupt on P02 occurred

PO1 output state: Low

P02 input state: Low

Exit

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

Confirm that the P02 port is at high level after an interrupt occurred in the P02 port.
Set the P02 port so that an interrupt occurs when the level changes from High to Low.

Confirm that the P02 port is at low level after an interrupt in the PO2 port.

Set the P02 port to input and set it so that an interrupt occurs when the level changes from Low to High.
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3.6 Quad Synchronous Serial Interface (QSPI)

QSPI module is a Quad Synchronous Serial Interface supporting both master and slave modes.

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

Hardware Setup
The micron flash on the evaluation board is used in this example.

Operations

1. The example code initializes the QSPI module in master mode as below:
- Data length is 8bit
- Data format is MSB first
- Use 16-bit timer T16_2 for baud rate generator.
Then software sets bus speed to 10000000.
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 three QSPI modes:
- Quad mode Erase sector, Program Sector, Read and compare sector.
- Dual mode Erase sector, Program Sector, Read and compare sector.
- Single mode Erase sector, Program Sector, Read and Compare sector.

Scuklrwd

Example of Output

-CPU clock- seCLG_I0SC (20000000)

Get bus speed 77519

Set bus speed 10000000

Get bus speed 10000000

QSPI Start: OK

Read external flash register in SINGLE mode: OK
Manufacture ID: 20h, Device ID: bal8h

Set external flash in QUAD mode: OK

Set QSPI in QUAD mode.

Read external flash register in QUAD mode: OK
Erase flash sector in QUAD mode: OK

Program flash in QUAD mode: OK

Read flash in QUAD mode: OK

Compare R/W data in QUAD mode: OK

Set external flash in DUAL mode: OK

Set QSPI in DUAL mode.

Read external flash register in DUAL mode: OK
Erase flash sector in DUAL mode: OK

Program flash in DUAL mode: OK

Read flash in DUAL mode: OK

Compare R/W data in DUAL mode: OK

Set external flash in SINGLE mode: OK
Set QSPI in SINGLE mode.
Read external flash register in SINGLE mode: OK
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Erase flash sector in SINGLE mode: OK

Program flash in SINGLE mode: OK
Read flash in SINGLE mode: OK
Compare R/W data in SINGLE mode:
Exit

OK
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3.7 Quad Synchronous Serial Interface with DMA (QSPI_DMA)

QSPI module is a Quad Synchronous Serial Interface supporting both master and slave modes.

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

Hardware Setup
The micron flash on the evaluation board is used in this example.

Operations

1. The example code initializes the QSPI module in master mode as below:
- Data length is 8bit
- Data format is MSB first
- Use 16-bit timer T16_2 for baud rate generator.
The example code sets bus speed to 10000000.
Then it configures DMA Controller descriptors and init 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:
- Erase Sector
- Program Sector using register access DMA transfers.
- Read Sector using register access DMA transfers and compare with the programmed pattern.
The example software configures QSPI controller to Memory mapped mode.
At the end the example software reads a flash sector using memory mapped DMA transfers and compares it
with the previously programmed pattern.

Noakwn

©

Example of Output

-CPU clock- seCLG_I0SC (20000000)

Set bus speed 10000000

QSPI Start: OK

Set external flash in SINGLE mode: OK

Erase flash sector in SINGLE mode: OK

Program flash using DMA in Register Access SINGLE mode: OK
Read flash using DMA in Register Access SINGLE mode: OK
Compare R/W data in Register Access SINGLE mode: OK

Set external flash in QUAD mode: OK

QSPI Start: OK

Read flash using DMA in Memory Mapped QUAD mode: OK
Compare R/W data using DMA in Memory Mapped QUAD mode: OK
Exit
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3.8 Quad Synchronous Serial Interface Master (QSPI_MASTER)

QSPI module is a Quad Synchronous Serial Interface supporting both master and slave modes.

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

Hardware Setup

1. The S5U1C31W74T1 evaluation board has an onboard serial flash device attached to the QSPI interface.
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 0-ohm resistors R157, R158, R159, R160,
R163, and R168.
NOTE: Ensure that the 0-ohm connections for these resistors are restored after
evaluating the QSPI master/slave sample programs.

2. Connect the evaluation boards where the QSPI master/slave sample programs are installed. Connect
each port as follows:

DUAL or QUAD mode
[master] [slave]

TH14 QSDIOn3 -->< QsSDIOn3 TH14
TH13  QSDION2 >< QSDIOn2  TH13
TH12 QsDIOn1 -->< QsDIOn1 TH12
TH11 QSDIOn0 -->< QSDION0 TH11
TH10 QSPICLKn --> QSPICLKn  THI10
TH15  #QSPISSn ->> #QSPISSn  TH15
TH1 P00 ->> P00 TH1
TH9 GND -->< GND TH9

For definition of THx see SSU1C31W74T1 schematic in SSU1C31W74T1 manual.
Please note that the connections are different for single mode.
Uncomment out QSPI_MODE_SINGLE in settings.h for the single mode setup.
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[master]
TH11 QSDIOn0
TH12  QSDIOn1
TH10 QSPICLKn
TH15  #QSPISSn
TH1 P00

TH9 GND

SINGLE mode

[slave]
-->> QSDIOn1
-->< QSDION0
—>> QSPICLKn
-->> #QSPISSn
> P00
>< GND

TH12

TH11

TH10

TH15

TH1

TH9

For definition of THx see S5U1C31W74T1 schematic in S5U1C31W74T1 manual.

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

Operations

1.

o o bk~ wDN

Initialize the QSPI1 module in master mode as below:
e Data length is 8bit

e Data format is MSB first
e  Use 16-bit timer T16_CH2 for baud rate generator

Set bus speed to 100000.

Assign GP10 P00 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.

Example of Output

For Double/Quad Mode:

-CPU clock- seCLG_10SC (20000000)
Get bus speed 123456
Set bus speed 100000
Get bus speed 100000
Set QSPI_O in DUAL mode.

oK),
0K(2),
0K,
0K(4),
0K(5),
0K(6),
OK(™),
0K(8),
0K(9),

NG(0)
NG(0)
NG(0)
NG(0)
NG(0)
NG(0)
NG(0)
NG(0)
NG(0)
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- 0K(10), NG(0)
Set QSPI_O in QUAD mode.
- 0K(11), NG(0)
- 0K(12), NG(0)
- 0K(13), NG(0)
- 0K(14), NG(0)
- OK(15), NG(0)
- 0K(16), NG(0)
- OK(17), NG(0)
- 0K(18), NG(0)
- 0K(19), NG(0)
- 0K(20), NG(0)

For Single Mode:

—CPU clock- seCLG_10SC (20000000)

Get bus speed 123456
Set bus speed 100000
Get bus speed 100000
Set QSPI_O in SINGLE mode.
- 0K(1), NG(0)

- OK(2), NG(0)

- 0K(3), NG(0)

- OK(4), NG(0)

- 0K(5), NG(0)

- 0K(6), NG(0)

- OK(7), NG(0)

- 0K(8), NG(0)

- 0K(9), NG(0)

- OK(10), NG(0)
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3.9 Quad Synchronous Serial Interface Slave (QSPI_SLAVE)

QSPI module is a Quad Synchronous Serial Interface supporting both master and slave modes.

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

Hardware Setup

1. The SBU1C31W74T1 evaluation board has an onboard serial flash device attached to the QSPI interface.
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 0-ohm resistors R157, R158, R159, R160,

R163, and R168.

NOTE: Ensure that the 0-ohm connections for these resistors are restored after

evaluating the QSPI master/slave sample programs.

2. Connect the evaluation boards where the QSPI master/slave sample programs are installed. Connect each

port as follows:

DUAL or QUAD mode
[master]

TH14 QSDIOn3 -><
TH13 QsSDIOn2 -><
TH12 QSDIONn1 --><
TH11 QSDIONO --><
TH10 QSPICLKn ->>

TH15 #QSPISSn -->
TH1 P00 -->

TH9 GND ><

[slave]

QSDION3
QSDION2
QSDIOn1
QSDIONO
QSPICLKn
#QSPISSN
P00

GND

TH14

TH13

TH12

TH11

TH10

TH15

TH1

TH9

For definition of THx see S5U1C31W74T1 schematic in SSU1C31W74T1 manual.
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Please note that the connections are different for single mode.

SINGLE mode
[master] [slave]
TH11 QSDIOn0 ->> QSDIOn1 TH12
TH12 QsDIOn1 --<< QSDION0 TH11
TH10 QSPICLKn -->> QSPICLKn TH10
TH15  #QSPISSn ->> #QSPISSn  TH15
TH1 P00 >> P00 TH1
TH9 GND >< GND TH9

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

Operations

1. Initialize the QSPI module in slave mode as below:
e Data length is 8bit
e Data format is MSB first
2. Assign GPIO P00 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 (REMC2)

The REMC2 circuit generates infrared remote control output signals.

This example programs the REMC?2 to generate various IR pulses.

Hardware Setup

This sample program is for the SSU1C31W74T1 evaluation board. For information on a connection refer to the
S5U1C31W74T1 manual.

Operations

This example software uses the NEC format for output.

REMC2 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 SW100 to SW103 are
pushed. Data may vary according to selection of the SW100 to SW103. Data is allocated when a switch
interrupt occurs.

Further initialization consists of configuration of switches SW100 to SW103, 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 SW100 to SW103.

When an interrupt occurs allocate data's APLEN and DBLEN values. Since REMC2 uses a buffer mode,
REMC2 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 REMC2, write the following APLEN and DBLEN data into
register. When writing last but one data element, change REMC2 to a one-shot mode to prevent the
whisker-like signal output. After last data element, stop the REMC2 operation.

When a T16 Ch.0 interrupt occurred, check whether the same switch SW100 to SW103 was pushed. If
the same switch was pushed, set the register values of REMC2 so that a repeat waveform is generated,
initialize REMC2 before activation, and activate REMC2. Otherwise, stop the T16 Ch.0 operation.
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3.11 R/F Converter (RFC)

The S1C31W74 microcontroller includes an RFC, which is a CR oscillation type A/D converter (R/F converter).

This shows an example of programming the RFC to take measurements.

Hardware Setup

Before the use of this sample program, ensure that the following components are in place on the J100 DIP socket:

SENAQO (P05)-------------- Resistive sensor (DC bias) ---RFINO (P07)
REFO (P06)---------------- Reference resistor RFINO (P07)
RFINO (PQ7)-------=------- Reference resistor and Reference capacitor------ GND
Operations

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

Example of Output

-CPU clock- seCLG_10SC (20000000)

Starting R/F Conversion operation. ..

R/F Converting operation finished with OK status, count = 253430
Exit

S1C31W74 Peripheral Circuit Seiko Epson Corporation 41
Sample Software Manual (Rev.3.00)



3.12 Real Time Clock (RTCA)

RTCA module is a real-time clock with a perpetual calendar function.

This example shows how to program and read the various functions of the real-time clock such as the time/date,
stopwatch, alarm, and trimming.

Operations

Initializes RTCA.

Starts RTCA.

Calculates TRM.

Sets time and date, and reads it back.

Sets an alarm and CPU goes to sleep. Expects interrupt while sleeping.
Starts 1 second timer to perform trimming.

Checks stop watch operations.

Noukrwbhr

Example of Output

-CPU clock- seCLG_I0SC (20000000)

RTCA TRM bits 0x43

RTCA Set hour 4 (PM), minute 17, second O

RTCA Get hour 4 (PM), minute 17, second O

RTCA Set year 15, month 2, day 5, Thursday

RTCA Get year, month, day. 2015, 2, 5, Thursday

RTCA Set Alarm hour 4 (PM), minute 17, second 5

RTCA waiting for alarm....

RTCA Alarm occurred : hour 4(PM), minute 17, second 5
RTCA Start Trimming

RTCA waiting for timer....

RTCA Trimming performed : hour 4(PM), minute 17, second 11
RTCA StopWatch (start) : hour 4(PM), minute 17, second 11
RTCA sleep 5 seconds waiting for Stop....

RTCA interrupts disabled for count reading

SysTick 5000

StopWatchHW: 5.14

Exit

42 Seiko Epson Corporation S1C31W74 Peripheral Circuit
Sample Software Manual (Rev.3.00)



3.13 Sound Generator (SNDA)

SNDA is a sound generator that generates melodies and buzzer signals.

This example programs the SNDA to generate various tones and music.

Operations

1. Example starts OSC1 and initializes SNDA.

2. SNDA runs in normal buzzer mode for 5 sec.

3. SNDA runs in one-shot buzzer mode for 250msecs.
4. SNDA runs in melody mode.

Example of Output

-CPU clock- seCLG_I10SC (20000000)

Start SNDA in normal buzzer mode for 5 sec
Start SNDA in one-shot buzzer mode, 250ms
Start SNDA in melody mode

Start SNDA playing of "Postoj Parovoz®™ music
Exit
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3.14 Synchronous Serial Interface Master (SPIA_MASTER)

SPIA module is a synchronous serial interface supporting both master and slave modes. Only one SPIA channel
is available in SIC31W74 microcontroller.

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

Hardware Setup

1. Connect the evaluation boards where the SPIA master/slave sample programs are installed. Connect each
port as follows:

[master] [slave]
TH1 SDIn --<< SDOn TH2
TH2 SDOn -->> SDiIn TH1
TH3 SPICLKn --> SPICLKn  TH3
TH4 P03 -->> #SPISSn TH4
TH7 P27 -->> P27 TH7
TH9 GND -->< GND TH9

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

Operations

1. Initialize the SPIA module in master mode as below:
e Data length is 8bit
e  Data format is MSB first
e  Use 16-bit timer T16 channel 1 for baud rate generator
Set bus speed to 1000000.
Assign GP10 P27 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.

oukrwnN

Example of Output

-CPU clock- seCLG_10SC (20000000)
Set bus speed 1000000

Get bus speed 1000000

OK(1), NG(O)

OK(2), NG(0)

OK(3), NG(0)

OK(4), NG(0)

OK(5), NG(0)

OK(6), NG(0)
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3.15 Synchronous Serial Interface Slave (SPIA_SLAVE)

SPIA module is a synchronous serial interface supporting both master and slave modes. Only one SPIA channel
is available in SIC31W74 microcontroller.

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

Hardware Setup

1. Connect the evaluation boards where the SPIA master/slave sample programs are installed. Connect each
port as follows:

[master] [slave]
TH1 SDIn --<< SDOn TH2
TH2 SDOn -->> SDiIn TH1
TH3 SPICLKn --> SPICLKn TH3
TH4 P03 --> #SPISSn THA4
TH7 P27 -->> P27 TH7
TH9 GND -->< GND TH9

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

Operations

1. Initialize the SPIA module in slave mode as below:
e Data length is 8bit
e  Data format is MSB first
2. Assign GPIO P27 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.
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3.16 Power Supply Voltage Detection Circuit (SVD2)

SVD2 is a supply voltage detector to monitor the power supply voltage on the VDD pin or the voltage applied to
an external pin.

This example shows VDD voltage drop detection.

Hardware Setup

Example requires SSU1C31W74T1 evaluation board configured to power from the debug probe. The PC's USB
port is connected to VDD on S5U1C31W74T1 evaluation board with a USB cable.

Operations

1. Software prepares to watch the VDD pin dropping the voltage below some limit.
2. USB cable is disconnected.
3.  Software detects voltage drop and reports it on the terminal.

Example of Output

-CPU clock- seCLG_10SC (20000000)

SVD is configured to detect the voltage drop.
Please Disconnect USB cable.

Power voltage drop detected

Interrupt Low voltage occurred

IRQ handler called

Exit
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3.17 16-Bit Timer (T16)

T16 module is a 16-bit timer.

This example programs the T16 channel O timer to interrupt periodically and counts the number of interrupts that

occurred within a 5-second interval.

Operations

1. 10SC is selected as timer clock source. Example code does IOSC auto-trimming to provide clock accuracy

for the timer clock.

Initializes T16 channel 0.
Configures T16 channel 0 interrupts.
Enables T16 interrupts.

agrwN

Example of Output

Counts a number of interrupts happened during 5 second interval.

—CPU clock- seCLG_10SC (20000000)

CLG 10SC Auto-trimming ok

IRQ interrupted: 1695 times during 5 sec

Exit
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3.18 16-bit PWM Timer (T16B)

T16B module is a 16-bit PWM timer with comparator/capture functions.

This example exercises the various comparator/capture functions of the T16B.

Operations

1.

AW

oo

Set the 16-bit PWM timer as follows and start the 16-bit PWM timer.
e  Mode: Repeat up-count mode
e  Maximum counter value: 0x5000
e  Comparator/capture circuit 0: Comparator mode (compare buffer: 0x2000)
e  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 below.
e Number of compare interrupts
e  Number of capture interrupts
e Number of maximum-count interrupts
e Number of count-zero interrupts
When a compare interrupt occurs, set the trigger signal for capture to HIGH.
When a maximum-count interrupt occurs, set the trigger signal for capture to LOW.

Example of Output

-CPU clock- seCLG_I0SC (20000000)
Comparator Count = 0x2000

Time

r Count = 0x0010

Max Count = 0x5000

Inte
Inte

rrupt Max Count = 10
rrupt Zero Count = 11

Interrupt Comparator Count = 10
Interrupt Capture Count = 20

- CaptureCountData[0] = 0x2007
- CaptureCountData[1] = O0x0005
- CaptureCountData[2] 0x2007
- CaptureCountData[3] = 0x0005
- CaptureCountData[4] = 0x2007
- CaptureCountData[5] 0x0005
- CaptureCountData[6] = 0x2007
- CaptureCountData[7] = 0x0005
- CaptureCountData[8] 0x2007
- CaptureCountData[9] = 0x0005
- CaptureCountData[10] = 0x2007
- CaptureCountData[11] = 0x0005
- CaptureCountData[12] = 0x2007
- CaptureCountData[13] = 0x0005
- CaptureCountData[14] = 0x2007
- CaptureCountData[15] = 0x0005
- CaptureCountData[16] = 0x2007
- CaptureCountData[17] = 0x0005
- CaptureCountData[18] = 0x2007
- CaptureCountData[19] = 0x0005
Exit
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3.19 UART (UART2)

The UART2 module provides an asynchronous serial interface.

This example shows how to program the UART?2 to send and receive characters when connected to a PC through
a USB-to-UART adapter.

Hardware Setup

1. Connect SSU1C31W74T1 evaluation board to PC via USB Adapter for UART as it is explained in
Section 2.2.1 and shown on the Figure 2.2.1.3 and on Figure 2.2.1.4.

2. Run aterminal program.

3. Configure terminal program for baud rate 115200, 8 data bits, 1 stop bit, no parity.

Operations

1. Example initializes UART?2 as below:

e  Baud rate is 115200

e Data length is 8bit

e  Stop bit length is 1bit

e  Parity is Non parity

ASCII characters are transmitted from UART2 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.

Eal SN

Example of Output
-CPU clock- seCLG_l0SC (20000000)

abcefghiabcefghi ... waiting for console input...

1234567812345678

Exit

S1C31W74 Peripheral Circuit Seiko Epson Corporation 49

Sample Software Manual (Rev.3.00)



3.20 USB CDC Device (USB_CDC)

USB module is a USB target device controller that supports FS mode based on the USB 2.0 standard. The
Example code for USB module isa CDC ACM (COM PORT).

The example application echoes back the character received from the COM PORT.

Hardware Setup
Connect evaluation board to PC by USB cable.
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3.21 USB 2.0 FS Device Controller (USB_HID_S5U1C31W74T1)

USB module is a USB target device controller that supports FS mode based on the USB 2.0 standard. The
Example code for USB module is a Human Interface Device (HID) device. The open-source CMSIS USB stack
is used for the HID example software.

HID devices must meet a few general requirements that are imposed to keep the HID interface standardized and
efficient. All HID devices must have a control endpoint (Endpoint 0), and an interrupt IN endpoint. Many devices
also use an interrupt OUT endpoint. In most cases, HID devices are not allowed to have more than one OUT and
one IN endpoint. All data transferred must be formatted as reports whose structure is defined in the report
descriptor. HID devices must respond to standard HID requests in addition to all standard USB requests.

Hardware Setup
Connect the evaluation board to PC by USB cable.

Operations
1. On the PC side, start the C31W74\Utility\HidClient.exe utility.

2. Inthe utilities window select EPSON CMSIS-HID
3. Click on outputs to observe bits on the SSU1C31W74T1 evaluation board display.
4. Push SW100, SW101 buttons on the board to observe inputs in the HidClient.exe utility window.
5. Verify Wakeup by PC. Set PC to sleep. Wake up PC. Observe HidClient.exe continues operation.
6. \erify Remote Wakeup. Enable Power management in Windows Device Manager. Set PC to sleep.
7. Wake up PC by pressing SW102.
8. Check snooze. Do sleep mode first, then trigger SNOOZE by pressing SW103.
Epson HID Client v1.02 | B (|
Found 3 HID Active Interfaces: .
Pull down menu selection
l—
EPSOM CMSIS-HID [VENDOR] - |“
Details In (01h) Out (07h)
Button 7: Mot Pressed | LED7 Outputs
/
Vendor ID: 0468 Button 6: Not Pressed e |
Product ID: 0204 Button 5: Mot Pressed [ LEDS |
USE%ES:;E.EI']EFDD Button 4: Mot Pressed [ LED 4 | — nputs
Input: ,54+'1 bytes Button 3: Not Pressed ED 3
Output: 64+1 bytes Button 2: Mot Pressed ¢ LED 2
Features: 1+1 bytes Button 1: Not Pressed v LED1
Button 0: PRESSED [v LED O
Figure 3.21.1 Epson HID Client Utility
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Options for Outputs and Inputs:

e Click LEDO-LED?7 outputs and observe bits set on the SSU1C31W74T1 evaluation board display.

e  Push SW100, SW101 buttons on the board to observe the “PRESSED” status in the utility’s window.
Verify Remote Wakeup. Enable “Allow this device to wake up the computer” in the Power management tab
of Device Manager. Refer to Windows documentation for details of Power management. Set PC to sleep.
Wake up PC by pressing SW102.

Note: The Wakeup functions have only been tested under Windows 7.
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3.22 USB MSC Device (USB_MSC)

USB module is a USB target device controller that supports FS mode based on the USB 2.0 standard. The
Example code for USB module is an MSC device.

The example application presents a RAM disk drive with a README.txt file to the PC.

Hardware Setup
Connect the S5U1C31W74T levaluation board to PC by USB cable.

Example of Output

-CPU clock- seCLG_10SC (20000000)
Reset

Suspend

Resume

Reset

Reset

Configure

S1C31W74 Peripheral Circuit Seiko Epson Corporation
Sample Software Manual (Rev.3.00)

53



3.23 WatchDog Timer (WDT2)

WDT2 module restarts the system if a problem occurs.

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

Operations

Initializes WDT?2.

OSCl is set as WTD2's clock source. OSC1 is started and configured to operate in sleep mode.
Shows NMI interrupts due to comparator match.

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

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

agrwONE

Example of Output

-CPU clock- seCLG_I0SC (20000000)

WDT Clock source = (1)

WDT Clock divider = (0)

WDT CLK = 250 Hz. CMP count = 1023

WDT 4 secs cycle is set

NMI interrupts due to comparator match in NMI Mode.
WDT NMI interrupts = 1

Watchdog timer was reset in Reset and NMI Mode.
Chip was alive after NMI

WDT Clock source = (1)

WDT Clock divider = (0)

WDT CLK = 250 Hz. CMP count = 250

WDT 1 secs cycle is set

WDT NMI interrupts = 5

Watchdog timer was not reset in Reset and NMI Mode.
Chip was reset on next comparator match.

WDT Clock source = (1)

WDT Clock divider = (0)

WDT CLK = 250 Hz. CMP count = 250

WDT 1 secs cycle is set
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3.24 Flash Programming

This example erases and programs the internal flash memory in the SIC31W74 using the seFlashLibrary.

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

Operations
1. Call the GetInfo() function to get the information on the internal flash memory.
2. Call the GetVersion() function to get the version of the flash driver.
3. Call the Initialize() function to initialize the flash driver.
4. Call the EraseSector() function to erase the sector specified by the argument.
5. Call the ProgramData() function to write the data to the sector specified in step 4.
6. 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 the following points when using this library.

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

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

When using this library, pay attention to the number of times Flash memory can be rewritten. For the
specifications of flash memory, refer to "S1C31W74 Technical Manual".

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.

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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3.25 EEPROM Emulation Library

This example writes data to the emulated EEPROM which uses the internal flash memory of the S1IC31W74
using the seEepromL.ibrary, and then reads back and compares the data to expected values. Emulated EEPROM
uses 256 bytes of internal Flash memory for each byte of EEPROM. The Flash area from 0x60000 to Ox7FFFF is
used for EEPROM emulation and provides 512 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 0x60000 to Ox7FFFF 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 “ExamplessfEEPROM/board/
S5U1C31W74T1/1AR/config/S1C31W74_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_IROM2” and “ER_IROM2”
in “Examples/EEPROM/board/S5U1C31W74T1/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.

#defineCONFIG_EEPROM_SI1ZE_MAX(512)
#defineCONFIG_RETRY_COUNT(4)

The “CONFIG_EEPROM_SIZE MAX?” indicaates the size of the emulated EEPROM. This size can be selected
one of 32/64/128/256/512.

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.
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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3.26 Boot Loader (BootLoader)

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

For details of this example, refer to "S1C31W74 Boot Loader Manual" on the separate document.

S1C31W74 Peripheral Circuit Seiko Epson Corporation
Sample Software Manual (Rev.3.00)

57



Appendix.

Use of Free Trial Version IDE

You can build the example projects in this sample software using the free trial version of IDEs, for example, IAR
EWARM or MDK-ARM(uVision). For the free trial version, you can select the version of “time-limited with
fully functional” or the version of “size-limited without any time limit”. However, when selecting the version of
“size-limited without any time limit”, some example projects may not be built due to the code-size limitation.
Below is the list of example projects which can be built using the size-limited version.

Table A.1 Available Example Projects

Example Project Name IAR EWARM MDK-ARM (uVision)
CLG Available Available
DMAC Available Available
Flash Available Available
12C Available Available
LCD32B Available Available
PPORT Available Available
QSPI Available Available
QSPI_DMA Available Available
QSPI_MASTER Available Available
QSPI_SLAVE Available Available
REMC2 Available Available
RFC Available Available
RTCA Available Available
SNDA Available Available
SPIA_MASTER Available Available
SPIA_SLAVE Available Available
SVvD2 Available Available
T16 Available Available
T16B Available Available
UART2 Available Available
USB_CDC Available Available
USB_HID_S5U1C31W74T1 N/A N/A
USB_MSC N/A N/A
WDT2 Available Available

Note: Depending on the version of the free trial version IDE, example projects may not be build. Also, the above
table is not intended to guarantee the operation of example projects to be built using the free trial version IDE.
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