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Introduction EPSON

This setup guide explains how to install the C compiler package, which is
GNU17V3, import sample projects, build the projects, connect an emulator and
an evaluation board, and execute the program.

Emulator
C Compiler Package ICDmini Ver.3
GNU17 Ver.3

/4

Sample Software




Working Environment EPSON

PC(OS:Windows10):
- S1C17 Software Integrated - o]

Development Environment (GNU17V3) = eclipse
- Latest model-specific information file
- Sample software and PC software

emulator:

- S5UTC17001H3(ICDmMIiniV3)
- USB cable

- 10-pin connector

Evaluation board for S1C17Family:
- S5U1CT17MO3T




About GNU 17V3 EPSON

GNU17V3 is a software integrated development environment for developing
software on a PC. GNU17V3 includes a set of software tools and utilities that
compile C source programs, assemble assembly source programs, debug them,
and create executable and motorola files.

& Operating environment (OS): Windows10
& Development environment base: Eclipse
€ Available languages: C and assembler

4 Compiler: gcc compiler (gcc4 and gccb)

IDE(gcm)ftware development) GDB(Software debug)
B



About ICDmini V3 EPSON

S5UTCT17001H (ICDmini) connects the S1C17 microcomputer on the target
system and GNU17V3, and provides an environment for debugging on the target
system together with GNU17V3.

POWER

=W EPSON




About user sites EPSON

We publish information related to the target MCU on the user site. Please download the
latest GNU 17V3 and model-specific information files required for software development
from the following.

16bit Microcontroller -Software Tool- Products - Semicon Top - Epson

ABOUT EPSON INVESTOR RELATIONS SUSTAINABILITY NEWSROOM TECHNOLOGY

EXCEED YOUR VISION

Home > Epson electronic devices worldwide & Sales network » Semiconductors » Products » Mi llers * 16bit * Soft I Tool

&5 Semicon SiteMap

Microcontrollers Sales & Support

16bit

. EEIGITEICR ATl Software Development Application Note /
S1C17 family Tool Sample Program MP Support Tool FAQ

Software Development Tool
GNU17 IDE

Items File

e 7


https://global.epson.com/products_and_drivers/semicon/products/micro_controller/16bit/sw_tool.html
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Program development




Booting GNU 17V3

EPSON

EXCEED YOUR VISION

1. To start GNU17, please start from Windows Startup Menu,
and continue in order of [EPSON MCU] > [GNU17V3 IDE].

2. Please select a Workspace.

3. After a while, GNU17 is started. Please click on
[Workbench] to close the Welcome window (the welcome
window shows up only the initial startup.)

Get all your mail in one

Flle Edit Source Refactor Navigate Search Project Run C17 Window Help

= &Welome - P

v «
Workbench
——

Welcome to the Eclipse IDE for C/C++ Developers A




Importing sample projects(1) EPSON

1. Please click on [File] at the upper left corner, and

select [Import]. RETRITAE o
1. Please select [Existing Projects into Workspace] o o
under [Generall, and click [Next>]. e .
29

Create new projects from an archive file or directory.

Select an import source:

type filter text

‘I & General I A

I = Existing Projects into Workspace

2 File System
€ GNU17 V2 Project




Importing sample projects(2) EPSON

3. To select root directory, please click on [Browse---], T
and select a sample project for GNU17V3. e

4. Please check the [Copy projects into workspace]
check box, and click on [Finish]. This is the end of
importing sample projects.




Download model information file EPSON

1. Please download the latest model-specific information
file from the following URL.
https://global.epson.com/products and drivers/semicon/pr
oducts/micro controller/16bit/sw tool.html

2. Please replace with the following folder.
C:¥EPSON¥GNU17V3¥mcu model



https://global.epson.com/products_and_drivers/semicon/products/micro_controller/16bit/sw_tool.html

Project settings EESON

EXCEED YOUR VISION

1 - P le a Se C h e C k if t h e re i S t h e Sa m p le p roj e Ct fi le ﬁeC/sdj: -SET.::‘ZZE Refactor Navigate Search Project Run C17 Window Hel

on a Project Explorer window, and open it witha - eseiaie o misuie s srasney
DO u b I.e - C I_ i C k. J= SJ-'I:17wrjl2_w13_sﬂmp|e_gnu17v3 1

4 Binaries

i Includes

@ inc

i sre

& Debug

(1 gdbmini2.ini

(1 gdbmini3.ini

@ gdbsim.ini

(1 gpdata.ini

(1 ldsyms.ini

14 s1e17w12_w13_sample_gnu17v3 Debug.launch

2. Please open in the order of [Project] > S

S Properties for s1c17w12 wi3 sample gnut fv3 [m} 3

. . . File Edit Source Refactor Navigate Search| Project |Run €17 Windo |iypo filior toxt GNU17 Setting o T
cf - & Open Projec ‘a L Resoul 1
[Properties] > [GNU17 Settingl, and check if oy o -
y - Close Project Buildors i
. . ) C/Ce+ Build SP Rogister Initial Valug [51C17W04 =
larget CPU is selected correctl larget CPU is o= i
. ) Buid Conflguratins , e e N
. YES1NWI2 pyiid Project Project Reforences | SMALL : Locatz progi™ <1715 ke
related to the evaluation board ;
] @ inc Clean Task Repository SiC17W22
5 src . WikiText Flash Security Key S1C17W23
& gdbmin | Build Automatically P S1C17W34
Make T t B S1C1TW3S
1 gdbmin ake Target Password s1c17ve3s
(1 gdbsim C/C++ Index > Flash Protect Bils S7CI7MT1 hd
[ gpda Arca Wiile prolect Read protect
B \dsym:l Frepmis
B s1e17w12_wi3_sample_gnu17y
B Console R
Na consoles to display at this time
€ > o v

< >

& §1¢17w12.w13_sample gnu17v3 2 Cancel




Startup processing library (crt0.0) EPSON

GNU17V3 automatically incorporates the startup processing library “crt0.0” including the

vector table, start and end functions when creating a project. Therefore, the program

starts from crt0.o. The source code for crt0.o0 can be found below.
C¥EPSON¥GNU17V3¥utility¥lib src¥crt0.c

[ crtde B2 = 0
1 #include <string.h>

>

#include <smcvals.h>
#include <stdic.h>
#include <stdlib.h>
#include <time.h>

m

[N NV R NN

#if _GNUC__ < 4

9 #define WEAK_ALIAS(n)

12 #else

11 #define WEAK_ALIAS(n) _ attribute__ ((weak, alias(#n)))
12 #endif

13

14 extern unsigned short _ START_stack[];

15 extern unsigned char _ START bss[];

16 extern unsigned char _ END_bss[];

17 extern unsigned char _ START data[];

18 extern unsigned char _ START_data_lma[];

19 extern unsigned char _ END_data[];

20

21 extern void _startl(void) WEAK ALTAS( crt®_startl);
22 extern int main(void);

23

24 woid _crt@_start@(void) {

25 asm volatile("xld.a %¥sp, ¥@"::"i"(__START_stack));
26 asm volatile("xjpa ¥@"::"i"(_startl));

27

28 extern void _start(void) WEAK_ALTAS( crt@_startd);

29

36 static void _ attribute  ((interrupt handler)) _crt® vector handler(void) {
31 while(1);

32 }

33

34 woid _vector®l_handler(void) _ attribute__ ((weak, alias("_crt@_vector_handler")))
35 woid _wvectord2_handler(void) _ attribute ((weak, alias("_crt@ vector_handler”)))
36 extern void emu_copro_process{void);

37 woid _vector®4 handler(veid) _ attribute ((weak, alias(" crt® vector handler")))
38 woid _vector®5_handler(void) _ attribute_ ((weak, alias("_crt@_vector_handler”)))

4 3




Building Projects(1) EPSON

1. Please click on [Build Project] under Scc wane

File Edit Source Refactor Navigate Search| un C17 Window Help

[P . t] LS gpen Project L ICHSERTE J8 APR SR S R R R L - =
rojectl]. - e progect | fauic Acces

5 Project Explo & Build All Ctrl+B "
Build Configurations |
* & 516171 B project
o Include™ g i Warking Set >
@ inc
Clean..
25 M Build Automaticall
& gdbmin uild Automatically
& gdbmin Make Target >
Blgdbsim /ey Index >
[ gpdata.
B Idsyms. Properties

s1c17w12_w13_sample_gnu1?y

2. Building project is being started.

e Search Project Fun 17 Vindew Help
LE E AR R R R R T s ik vz [ | RgpEee # Dabug
aulw v T = ouwhes sy | o=
st wt2 w3 sarae grut el
5 ndudes s outine 5 ot alobie
™
P
- Debug
e Pro x
acbeninizin il Pt n
ackenini3 v
+ adbaimin g e
deyrint I
wretfut? 3 samale grut1e3 Betuglaurch Inuekirg Cormend CHEPSONIGHUI iV geoabegos L 3qeed -0 ekl v s el Uiz e
[ Tty i sackgronred
Brnver il g
o in Background]  Caned Desic > ]
o “t

Fleble foalpulale:

port.ciieslts wazn
S chort inputiatar

sxlsble 'lazutData’ set bub ael ussd | -Wooused-but-

"4 EPSOHL VLV g £ \EFSONY LT

\geoty tne Lugs”

« >
510112013 sample w72 Bl Prsecs 2051 5




Building Projects(2) EPSON

3. Please open the [Console] tab which is located on under the middle window, and see
[Build Finished] message. In addition, please open [Problems] tab and check if there is
no error.

* Problems < Tasks Properties CUE A -RrE Yy =0
5

CDT Build Console [s1c1Tw12 wi13_sample_gnu17v3]
T VL Uy NOINUL 7V L NSV | WL | WEIHIC L

[ B OSECLTWiE Wid SalpiT gudiiva .

Pack completed! ~
Input file .‘\=lecl7wli wl3_sample_ gnul7v3.PSA
= . - .- . .
Packed to .\3lcliwl2 wl3_ sample gnul7v3.PR Build succeeded when [Bulld Flnlbhad] 15
shown
I'_'!:li:.a'.f Build Finished (took 1ls.184ms)
| W
< >
Tasks & Console [ Properties # T= 0
U errars, b wamings, 0 others
Description Resource Path Lacation
& Warmings (6 items)
' 3
< >
Build succeeded 1f there 1s no error on this window. (Warning 1s not a problem to continue.)




EPSON

Evaluation boarad
connection




USB driver installation(1) EPSON

1. Moving on to install an USB driver for ICDminiV3 on
the PC. Please connect only ICDminiV3 with PC, and
check if green LED turns on. (It turns on after it
blinks a couple of times.)

N
.
g
2

2. Please open [Control Panel] under Windows Menu,
and click on [Hardware and Sound].

3. Please click on [Device Manager].




USB driver installation(2)

EPSON

EXCEED YOUR VISION

3. Please Right-Click on [Unknown devices], and
renew the driver. “How do you want to search
for drivers?” choose [Browse my computer for
driver software]

4. Please Right-Click on [Unknown devices], and
renew the driver. “How do you want to search
for drivers?” choose [Browse my computer for

driver software]

C

= Browse my computer for driver software

& || Update Diivars - Unknown

Device

Browse for drivers on your computer

*

(TESEAITTEIR VY,  Sclect [Mini3Driver]

) Browse..

[0 upsdate Drivers - ICDwini

Windows has successfully updated your drivers




ICDmMIiniIV3 connection EPSON

1. Connect the ICDminiV3 to the evaluation board.

ICDmini Ver.3

L~/

wE e a2

Orange terminations
are only used for
ICDminiV3

1PIN = red cable

JP3 should short-circuit VDD ICD.

2. Please connect the emulator and the evaluation board with the PC. Check if both
green and red LEDs are on. If those do not turn on, please check the connection.

‘ @ POWER i

{

y,

N/ ** EPSON J)
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From program writing
to debugging




Launch the debugger(1) EPSON

1. Please select [Run] > [Debug Configurations]

o ™
Fle c Rt

2. Under [C/C++ Application], please choose the  «.ocne. .
sample project that is supposed to execute. "
Please click on [Debugger] tab, and edit the
[GDB command file].

3. If ICDmini Ver.3 is used, enter
[gdbmini3.ini].Please click on [Debug] then.

[[] verbase consale mede
L Use full file path o set breakpoints




Launch the debugger(2) EPSON

3. Debugging is started, and progress bar is shown at
the right bottom corner.

°
e

Debug: (57%) M=-.<

(Enlarged picture)

4. After a short time, [Confirm Perspective Switch]
window appears. Please click on [Yesl]. & Confirm Perspective Switch X

|® This kind of launch is configured to open the Debug perspective when it suspends.
§

This Debug perspective is designed to support application debugging. It incorporates views
for displaying the debug stack, variables and breakpoint management.

-C LICK

Do you want to open this perspective now?

|:| Remember my decision

Yes No




Launch the debugger(3) EPSON

5. Window is shifted Debug window. Please click on [Display Selected Console
lpulldown, and select an option that end with [---¥gdb]. Please check if any errors do

not appear.

e Debug - C:¥Users¥5010256¥workspace¥s1c17w12_w13_sample_gnulTv3¥src¥main.c - Edlipse - X
File Edit Source Refactor Navigate Search Project Run C17 Window Help

O FENUNN NS S N A0 R A A T=R SRR B oy Quick Access || | BiC/C++ 4 Debug
# Debug ! # 5 e Variables ¢ = e
v Es1c17w12_ w13 _sample_gnu17v3 Debug [C/C++ Application] Name Value

& MinGW gdb (2018/05/31 15:34) (Suspended)
v o Thread [1] (Suspended: Breakpaint hit)
= 3 main() main.c67 0x0000ad 1a
crt_start1() crt.c:187 0x00008126
£ 1 main() main.c67 0x0000ad 1a
A . ¥gdb (2018/05/31 15:33)
& C¥Users¥5010256¥workspace¥s1c17w12 w13 sampla gnu17v3¥Debug¥sic17wl2 w13 sample gnul Tw3.elf 2
< >

I maine i =8 EOutine it FEARYew ToO

{ ~

v 6 main_clg() ¢

69 #if defined(C17_PE_I2C MASTER) || defined( C17_PE_I2C_SLAVE)
main_iZe():
#endif

#$ifdef C17_FE_LCDA
main_ledda() ¢
#endif

EConsole # 7 Tasks . Problems O Fvaritahles 1l Memans - 2 B = (S r=n

s1c17w12.w13 sample gnu17v3 Deb, = 1CDT Global Build Console
| M2 COT Build Capzale [c1-17w12 4wdd campla aon] 7yl

3 51c17w12_ w13 sample gnul7v3 Debug [C/C++ Application] -¥gdb (2018/05/31 15:33)




How to read error messages EPSON

When starting the debugger, the following message will be displayed if a problem occurs.
(The text of this message has no meaning.)

= Problem Occurred

i "\-.I ‘Launching R763 Debug' has encountered a problem.

i Target request failed: Cannot insert breakpoint 3: Cannot set soft pc break any
more.¥r¥n¥nCannot insert breakpoint 2 Cannot set soft pc break any
more¥r¥n¥nCannot insert breakpoint 1: Cannot set soft pc break any more ¥r¥n¥n.

If this message is displayed, follow "Start Debugger (3)”, click the [Display Selected
Console] pull-down menu at the bottom right, and then click the option ending with [--- ¥
gdbl. The true error is displayed in red.

O Console = < Tasks - Problems O Fewritablec 1 Momaey . NI =L U RS ol 4
& 1(DT Global Buld Conzole

2 LI Bad Concale felctTud 2 il camnle anad Tyl

t 3 51c3Tw12 w13 sample_ gnutTv3 Debug {C/Cr + Applcation] ¥gdb (2018/05/31 1533)

TSTCTTWIE W13 Sampu. ONuT 1¥3 DRG0G0 T/G* + APPICEion] L TUTH ST S0 U0 SBVWOrSpaceTs 1CTTWIZ W13 Sampe graT M‘ﬂﬂugh?d:-124wY:_um55,qm‘h-Iﬂ RUTSR3T 1534)

$1¢17w12 wi3 sample gnutiv Detx

ICD dnitialize ..ivcevnennnnnnnnns gdbmini3.ini:5: Error in sourced command file:
Cperation error, Cannot connect to target.




Time to write EPSON

When the debugger is started, the program is written to the built-in Flash of the target IC.
The time required for writing varies depending on the program size, but a guideline is
given in the following file.

C:¥EPSON¥GNU17V3¥mcu model¥17M0O3¥fls¥fls17m03 readme e.txt




Executing the Program(1) EPSON

1. Please click on [Resume = 1.

1 Debug - C:HUsers¥50102562 sce¥s1c1 w12 w3 sample gru Tu3Fsc¥mainc - Ecipse.
Flo i st elater N h Pt un C17 window Hel

# o !
T2 cton) "
- & i /A
A ¥goh (BOVB/S/31 16.25)
5 Tl 21 somple g 1213 saml ot
>

2. Sample project is executed.

‘ ® POWER i .

@ EPSON

| ”B;inking EMU = Executing ]
(ICDminiV3)




Executing the Program(2) EPSON

EXCEED YOUR VISION

3. Please clickon [ © ] to suspend the program, and click on [ = ] to terminate the

program. Please click on [ @ ] to reset the program, and click on [ © ] to reset the
program and the target.

& Debug - C¥EPSON¥GNU17V3¥utility¥lib_src¥crt0¥crt0.c - Eclipse
File Edit Source Refactor Navigate Search Project Run C17 Window Help

(A ARSIV 7] ] St ) (] oSS A0 R TR R 2 5 B IR ATR SRR

¥ Debug % k|i» v=
v [ s1c17w12_w13_sample_gnu17v3 Debug [C/C++ Application]
v & MinGW gdb (2018/06/01 10:06)
»@ Thread [1] (Running)
»i .¥gdb (2018/06/01 10:06)
»i C:¥Users¥5010256¥workspace¥s1c17w12_w13_sample_gnu17v3¥Debug¥s1c17w12_w13_sample_gnu17v3.elf (;




Reference EPSON

I explained the basic operation of the software development environment. In the
software development environment we provide, various other functions are available. If
you have any problems, we recommend that you refer to the following tutorials and
manuals.

B GNU17V3 Manual
https://global.epson.com/products and drivers/semicon/pdf/id003054.pdf

® ICDminiV3 Manual
https://global.epson.com/products and drivers/semicon/pdf/id002781.pdf



https://global.epson.com/products_and_drivers/semicon/pdf/id003054.pdf
https://global.epson.com/products_and_drivers/semicon/pdf/id002781.pdf

NOTICE EPSON

Evaluation board/kit and Development tool important notice

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

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

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

NOTICE : PLEASE READ CAREFULLY BELOW BEFORE USING THIS DOCUMENT

The contents of this document are subject to change without notice.

1.This document may not be copied, reproduced, or used for any other purpose, in whole or in part, without the consent of the Seiko Epson Corporation ("Epson”).

2.Before purchasing or using Epson products, please contact our sales representative for the latest information and always be sure to check the latest information published on Epson’s official web sites and other sources.
3.Information provided in this document such as application circuits, programs, usage, etc., are for reference purposes only. Using the application circuits, programs, usage, etc. in the design of your equipment or systems is your
own responsibility. Epson makes no guarantees against any infringements or damages to any third parties’ intellectual property rights or any other rights resulting from the information. This document does not grant you any licenses,
intellectual property rights or any other rights with respect to Epson products owned by Epson or any third parties.

4.Epson is committed to constantly improving quality and reliability, but semiconductor products in general are subject to malfunction and failure. By using Epson products, you shall be responsible for your hardware. Software and
systems must be designed well enough to prevent death or injury as well as any property damage even if any of the malfunctions or failures might be caused by Epson products. When designing your products using Epson products,
please be sure to check and comply with the latest information regarding Epson products (this document, specifications, data sheets, manuals, Epson’s web site, etc.). When using the information included above materials such as
product data, charts, technical contents, programs, algorithms and application circuit examples, you shall evaluate your products both on a stand-alone basis as well as within your overall systems. You shall be solely responsible for
deciding whether or not to adopt and use Epson products.

5.Epson has prepared this document and programs provided in this document carefully to be accurate and dependable, but Epson does not guarantee that the information and the programs are always accurate and complete. Epson
assumes no responsibility for any damages which you incur due to misinformation in this document and the programs.

6.No dismantling, analysis, reverse engineering, modification, alteration, adaptation, reproduction, etc., of Epson products is allowed.

7.Epson products have been designed, developed and manufactured to be used in general electronic applications (office equipment, communications equipment, measuring instruments, home electronics, etc.) and applications
individually listed in this document ("General Purpose”). Epson products are NOT intended for any use beyond the General Purpose uses that requires particular/higher quality or reliability in order to refrain from causing any
malfunction or failure leading to death, injury, serious property damage or severe impact on society, including, but not limited to those listed below. Therefore, you are advised to use Epson products only for General Purpose uses.
Should you desire to buy and use Epson products for a particular purpose other than a General Purpose use, Epson makes no warranty and disclaims with respect to Epson products, whether express or implied, including without
limitation any implied warranty of merchantability or fitness for any particular purpose. Please be sure to contact our sales representative and obtain approval in advance.

[Particular purpose]

Space equipment (artificial satellites, rockets, etc.)

Transportation vehicles and their control equipment (automobiles, aircraft, trains, ships, etc.)

Medical equipment (other than applications individually listed in this document) / Relay equipment to be placed on ocean floor

Power station control equipment / Disaster or crime prevention equipment / Traffic control equipment / Financial equipment

Other applications requiring similar levels of reliability as those listed above

8.Epson products listed in this document and our associated technologies shall not be used in any equipment or systems that laws and regulations in Japan or any other countries prohibit to manufacture, use or sell. Furthermore,
Epson products and our associated technologies shall not be used for developing weapons of mass destruction, or any other military purposes or applications. If exporting Epson products or our associated technologies, you shall
comply with the Foreign Exchange and Foreign Trade Control Act in Japan, Export Administration Regulations in the U.S.A. (EAR) and other export-related laws and regulations in Japan and any other countries and follow the required
procedures as provided by the relevant laws and regulations.

9.Epson assumes no responsibility for any damages (whether direct or indirect) caused by or in relation with your non-compliance with the terms and conditions in this document.

10.Epson assumes no responsibility for any damages (whether direct or indirect) incurred by any third party that you assign, transfer, loan, etc., Epson products to.

11.For more details or other concerns about this document, please contact our sales representative.

12.Company names and product names listed in this document are trademarks or registered trademarks of their respective companies.
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