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About this document

Assumptions

This document assumes that you already have a solid knowledge of the following:

e The software tools used for building your application (assembler, linker, C com-
piler)
The C programming language
The target processor

¢ DOS command line.

If you feel that your knowledge of C is not sufficient, we recommend The C Program-
ming Language by Kernighan and Richie (ISBN 0-13-1103628), which describes the
standard in C-programming and, in newer editions, also covers the ANSI C standard.
How to use this manual

This manual explains all the functions and macros that the product offers. It assumes
you have a working knowledge of the C language. Knowledge of assembly program-
ming is not required.

Typographic conventions for syntax

This manual uses the following typographic conventions:

Style Used for
Body Body text.
- a Text that you enter at the command-prompt or that appears on the
eywor display (that is system functions, file- or pathnames).
Parameter Parameters in API functions.
Sample Sample code in program examples.
Reference to chapters, sections, tables and figures or other docu-
Reference

ments.

GUIElement | Buttons, dialog boxes, menu names, menu commands.

Emphasis Very important sections

Table 1.1: Typographic conventions
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SEGGER Microcontroller GmbH & GmbH develops
and distributes software development tools and ANSI
’ C software components (middleware) for embedded

systems in several industries such as telecom, medi-
/ cal technology, consumer electronics, automotive
SEGG EH industry and industrial automation.

SEGGER’s intention is to cut software development-
time for embedded applications by offering compact flexible and easy to use middleware,
allowing developers to concentrate on their application.

Our most popular products are emWin, a universal graphic software package for embed-
ded applications, and embOS, a small yet efficent real-time kernel. emWin, written
entirely in ANSI C, can easily be used on any CPU and most any display. It is comple-
mented by the available PC tools: Bitmap Converter, Font Converter, Simulator and
Viewer. embOS supports most 8/16/32-bit CPUs. Its small memory footprint makes it
suitable for single-chip applications.

Apart from its main focus on software tools, SEGGER developes and produces program-
ming tools for flash microcontrollers, as well as J-Link, a JTAG emulator to assist in devel-
opment, debugging and production, which has rapidly become the industry standard for
debug access to ARM cores.

Corporate Office: United States Office:
http://www.segger.com http://www.segger-us.com
EMBEDDED SOFTWARE SEGGER TOOLS
(Middleware)
emWin Flasher
Graphics software and GUI Flash programmer
emWin is designed to provide an effi- Flash Programming tool primarily for microcon-
cient, processor- and display control- trollers.
ler-independent graphical user .
interface (GUI) for any application that J-Link
operates with a graphical display. JTAG emulator for ARM cores
Starterkits, eval- and trial-versions are USB driven JTAG interface for ARM cores.
available.
J-Trace
embOS JTAG emulator with trace
Real Time Operating System USB driven JTAG interface for ARM cores with
===  embOS is an RTOS designed to offer Trace memory. supporting the ARM ETM (Embed-
=] the benefits of a complete multitasking ded Trace Macrocell).
[ system for hard real time applications .
with minimal resources. The profiling J-Link / J-Trace Related Software
PC tool embOSView is included. Add-on software to be used with SEGGER’s indus-
try standard JTAG emulator, this includes flash
emfFile programming software and flash breakpoints.

File system

emFile is an embedded file system with

FAT12, FAT16 and FAT32 support.
emFile has been optimized for mini-

mum memory consumption in RAM and

ROM while maintaining high speed.

Various Device drivers, e.g. for NAND

and NOR flashes, SD/MMC and Com-
pactFlash cards, are available.

USB-Stack

USB device stack

A USB stack designed to work on any
embedded system with a USB client
controller. Bulk communication and
most standard device classes are sup-
ported.

g
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Chapter 1

Introduction

This chapter describes the purpose of this manual and of the entire software pack-
age, which consists of different component.
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8 CHAPTER 1 Introduction

1.1  About this manual

The purpose of this document is to describe the SEGGER eval software components
and samples delivered in this eval package.
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1.2 What is the purpose of this eval package ?

This eval package has been designed to provide customers and potential customers
(you) with a complete, easy to use software package for the specified target hard-
ware and HEW Workbench for Renesas (target compiler).

It allows you to easily check out the target hardware, the target compiler and our
software components. This evaluation process typically does not take a lot of time
since the software can be easily recompiled and downloaded to the target.

1.2.1 What are the components of the software package?

The SEGGER software components are provided in library form, the applications are
provided in source code form. Most packages also come with a "prebuild"-folder,
containing prebuild executables, which simply need to be downloaded to the target.

1.2.2 Can | recompile the application supplied?

Yes. All you need is the target compiler/eval version of the target compiler. Refer to
"ReadMe. txt" in the "start"-folder for more information.

1.2.3 Can | write my own applications with this eval package?

Yes, you can write your own applications. However the purpose of this eval package
is to test the soft- and hardware for fitnes. You may not use the result in a product.

Getting started with SEGGER Eval Software and HEW © 2008 SEGGER Microcontroller GmbH & Co. KG



10 CHAPTER 1 Introduction

1.3 Software components in the package

Not every Segger eval package contains all Segger products, e.g. emWin will only be
included if your target eval board has a display.

1.3.1 emfFile

emFile is SEGGER’s embedded file system that can be used on any media for which
you can provide basic hardware access functions.

emFile is a high-performance software that has been optimized for speed, versatility
and memory footprint.

emFile documentation can be found under "Doc\UM02001_emFile.pdf".

1.3.2 emWin

emWin is SEGGER’s embedded Graphical User Interface (GUI) using a feature rich
API and providing an efficient, processer- and LCD controller-independent GUI for
any application that operates with a display.

emWin documentation can be found under "Doc\UM03001_emWinUser.pdf".

1.3.3 embOS

embOS is SEGGER’s embedded priority-controlled multitasking system. It is designed
to be used as an embedded operating system for the development of real-time appli-
cations and has been optimized for minimum memory consumption in both RAM and
ROM, as well as high speed and versatility.

embOS documentation can be found under "Doc\UM01003_embOS_Generic.pdf".

1.3.4 embOS/IP

embOS/IP is SEGGER’s embedded TCP/IP stack. It is a CPU independent, high-perfor-
mance TCP/IP stack that has been optimized for speed, versatility and small foot-
print.

embOS/IP documentation can be found under "Doc\UM07001_embOSIP.pdf".

1.3.5 emUSB

emUSB is SEGGER’s embedded USB stack. It is written in ANSI C and features bulk
communication as well as device classes such as MSD, CDC or HID.

emUSB documentation can be found under "Doc\UM09001_USBStack.pdf".
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Chapter 2

Licensing

This chapter gives information about the licensing terms under which the SEGGER
Eval Software is published.
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12 CHAPTER 2 Licensing

2.1 License terms

The SEGGER Eval Software package may only be used when fully agreeing to the
terms mentioned in this chapter and agreeing to the license terms mentioned in
"License.txt" .

If this description contradicts the terms of the "License.txt", the terms of the
license file should superseed this description.

In case of doubt, please contact us: info@segger.com .

2.1.1 What you may do

You may use the software contained in this eval package to evaluate SEGGER soft-
ware on the target hardware.
You may recompile and modify the sample programs provided as part of the package.

2.1.2 What you are not allowed to do

You are not allowed to use the software in this eval package for something other than
evaluating the SEGGER software. You are not allowed to use this software package in
a product.
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Chapter 3

Software components

This chapter explains the folder structure used for the software components as well
as the project structure and the limitations of the eval version.
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3.1

CHAPTER 3 Software components

Setup

Requirements

In order to recompile the projects you will need the HEW Workbench as indicated in
the ReadMe.txt file.

In order to recompile the emWin simulation you will need a C-compiler. The shipping
contains an ready to go project for Microsoft Visual C++ 6.0. Microsoft Visual C++
6.0 or Microsoft Visual Studio .Net are required to use this project.

Installation

All eval packages are supplied as a zip-file. The latest version of the software can be
archieved from the following location:
http://www.segger.com/evalboards.html

Extract it to any folder of your choice, preserving the directory structure of the zip-
file. Assuming that you are using the HEWWorkbench project manager to develop
your application, no further installation steps are required. You will find prepared
sample start applications, which you should use and modify to write your application.

All eval packages include evaluation builds some or all of the following products:

Component Description
embOS SEGGER's priority-controlled real time operating system.
emOS/IP SEGGER's CPU independent TCP/IP stack.
emUSB SEGGER's high speed USB device stack.

Table 3.1: Eval package components

All products can be combined and purchased separately. For ordering information,
please contact SEGGER, www.segger.com.
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3.2 Project structure

All components of the eval package are provided as libraries and the required header
files. The sample applications are provide in source form. The sample projects are
organized in the following way:

E:ﬁ:istart_HBSZ-ﬂZ - High-performance Embedded Wo... [H[=] E3

File Edit Yiew Project Build Debug Setup Tools Test

Window Help

[osed&ls=a|e

||y o5 _ueAT_usic

-2 Application

-2 BSP

F-[20 Config
- IP

71 05

use

D ownload modules

D Dependencies

N @ijecix IE Tenplates I ‘i’:lNa\tigaﬁon I Test I
Ready EE

The root directory of the eval package includes three folders, "Doc", "Prebuild",
"start" and this documentation.

The "Doc"-folder contains the user guides for the included SEGGER Eval Software and
the "License.txt". The "start"-folder contains all files necessary for the SEGGER
Eval Software itself.

The "prebuild"-folder contains prebuild executables, which simply need to be down-
loaded to the target.

The "start"-folder may contain an additional directory (Windows), which is not
included in the project tree of the HEW Workbench project.

Directory Description
Application Includes the sample applications.
Includes the Board Support Package (BSP). The BSP con-
BSP sists all files which are required to initialize the hardware

and build a project.
Includes the configuration files of the included software

Config packages.

FS Includes the emFile header files and the emFile libraries.

Inc Includes utilit_y header files which are not directly related
to one of the included software packages.

Ip I_ncIugies the embOS/IP header files and the embQOS/IP
libraries.

0S Includes the embOS header files and the embOS libraries
and main.c.

UsB Includes the header files and the emUSB libraries.

Table 3.2: Eval package structure

Getting started with SEGGER Eval Software and HEW © 2008 SEGGER Microcontroller GmbH & Co. KG
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CHAPTER 3 Software components

3.3 Eval limitations

The included eval versions of the different components of the eval package have the

following limitations:

Component

Description

empFile

The eval version of the emfFile libraries can only handle
one open file at any given time.

embOS

The eval version of the embOS libraries run without a
time limit with a maximum of three tasks. If your appli-
cation creates more than three tasks stops embQOS after
a time limit of 15 minutes.

emQOS/IP

The eval version of the embQOS/IP libraries have a time
limit of 15 minutes on the connection.

emUSB

The eval version of the emUSB libraries have a time limit
of 15 minutes on the connection.

emWin

The eval version of the emWin library shows an evalua-
tion notification before the actual application starts.

Table 3.3: Limitations of eval package components

Your use of the eval package or of any part included in the project indicates your
acknowledgment and agreement to the SEGGER eval software license . License. txt
is located in the Doc directory of the eval package.
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Chapter 4
Getting started

This chapter contains all required information to start working with the sample appli-
cations.
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18 CHAPTER 4 Getting started

4.1 Running a sample application

The application folder includes the selected sample application, normally
0S_Start_LEDBlink.c and a folder which is excluded from build. The Excluded
folder contains all available sample applications. All available samples contain a func-
tion MainTask (). Maintask () is called from program main which is located in the OS
folder.

E:ﬁ:istart_HBSZ-ﬂZ - High-performance Embedded wo... =] E3

File Edit Yiew Project Build Debug Setup Tools Test

Wwindow  Help
IR |

; 23 Download modules
- [C] Dependencies

N @ijecix IE Tenplates I ‘i’:lNa\tigaﬁon I Test I
Ready EE

main.c is required by all supplied sample applications.

#include "RTOS.H"
#include "BSP.h"

void MainTask (void) ;

static OS_STACKPTR int Stack0[512]; /* Task stacks */
static OS_TASK TCBO; /* Task-control-blocks */

/*********************************************************************
*

* main

*/

void main(void) {
0S_IncDI(); /* Initially disable interrupts */
OS_InitKern() ; /* Initialize OS */
OS_InitHW() ; /* Initialize Hardware for OS */
BSP_TInit(); /* Initialize BSP module */

BSP_SetLED(O0) ;
OS_CREATETASK (&TCBO, "MainTask", MainTask, 100, StackO0);
0OS_Start () ;

}

main () creates a single task called MainTask, which is implemented in every sample
application.
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Open the Application folder and use "drag and drop" in the Workspace window of
the HEW Workbench to change the sample application. Move the included sample
application (e.g. 0S_Start_LEDBlink.c) in the Excluded folder and move the
favored sample application from the Excluded folder to the Application folder.

Use the context menu to exclude the file in the Excluded folder and please also use
the context menu to include the new file in the the Application folder.

E:ﬁ:istart_HBSZ-ﬂZ - High-performance Embe... [H[=] E3
File Edit Yiew Project Build Debug Setup Tools

Test Window Help
[osed|(&|se=a]e||mp

E@ Start_H852472
EI@ Start_H852472
=23 Application
4]

D Dependencies

N @ijecix IE Tenplates I ‘i’:lNa\tigaﬁon I Test I
Ready EE

Some embOS/IP and emUSB sample applications are client/server applications and
consist of an embedded side and a PC side. The PC applications are provided in
source code and as precompiled executable (.exe). For compiling the example appli-
cation you need a Microsoft compiler. The compiler is part of Microsoft Visual C++
6.0 or Microsoft Visual Studio .Net. All Windows host sample applications are located
in the Windows folder of your eval project.
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20 CHAPTER 4 Getting started

4.2 Evaluating the SeggerDemo

The following steps describe what to do step by step to fully evaluate the Segger-
Demo software on your RSKH852472 eval board.

1. Get a fresh copy of the project and files.
2. Open the project file "Start_ H8S<BSP NAME>.hws" with the HEW Workbench.
Your screen should look similar to the screenshot below.

Eﬁi Start_H852472 - High-performance Embe... =]

Elle Edit Wiew Project Build Debug Setup Tools

Test Window Help
I A e

= Star_Ha852472
E-F Start_HB52472
=424 Application

-[L] BSP
D Config

D P

D os

-2 USB

23 Download modules
-2 Dependencies

N @ijem lETemplaﬁes ] QNawga‘aon I Test I
Ready EE

3. If you are not using a DHCP server in your network you will need to enter an IP
address and subnetmask into the file "Start\Config\IP_Config_H8S52472.c"
manually. The screenshot below shows an example for the IP address
192.168.5.5 with subnetmask 255.255.0.0 . *

Eﬁ ark_H852472 - High-performance Embedded Workshop - [C:\Work' tmp'...\ StartConfigiIP_Config_H8§2472.c]
<+ File Edit Yiew Project Buld Debug Setup Tools Test Window Help =&l x=]
[DeEg8liem a||mbmso e gh|[0Fcne z @@ |FREBRED FOS . - [|8e
=l x|
5 Gy Stat_HeEs2472 e __| 8| Bee |
E--I@ Start_HB852472 39 /7 MAC addr: Needsz to be unigue for production units. zl
(2 Application 40 /f If no MAC addr is set here the mac addr from the DMI000 EEPROM is used
- BSP 41 i
=-E3 Config 4z IP_SetHWAddr ((const US®)"ix12V\x12%x12Vx12\x12\x12"); £f MAC addr: MNeeds to ke
[2] FTPS Confh 43
o 44 I
IP_Configi0.c 45 /¢ hssign IP addr. and subnet wask or use DHCP
--[2] 05_Configh 46 i
Q USE_Confh 47 //IP_ZethddrMask(0xCOAB0501, OxFFFFO00O0) ; £f hssign IP addr. and subnet mask
@ USB_Config_H852472.c 43 IP_DHCPC_Activate (0, "TARGET"™, NULL, MNULL]:
--[=] WEBS_Conth 49
[ 50 I
@] 08 51 /¢ Bun-time conficgure huffers.
-] use 5z /¢ The default sertup will do for most cases.
-4 Dowrload modules 53 I
- [E3 Dependencies 54 IP_iddBuffers {13, 256); /¢ Bmall huffers.
55 IP_hddBuffers (&, 1536); /¢ Big buffers. Size should be 1536
56 IFP_ConfTCPSpacei4 * 1024, 4 * 1024); /¢ Send/Receive TCP window size
57 IF_SetWarnFilter (OxFFFFFFFF); /¢ OxFFFFFFFF: Do not filter: oOutpu
58 IF_SetLogFilter (IP_NTYPE_INIT
59 | IP_NTYPE_LINE_ CHANGE
&0 | IP_NTYPE_DHCP) ;
61 *
62
63 SETTETETTRTSATSRTSATRARRANET Epgl OFf file TURTTRTAETIATARTAIRTARTATTATTAS
64
4 | 3
Eenj... | B Te aMa [ Test 2+ IP_Config_H...
Ready e |Defaultl deskrop |Read-vrite: [1/e4 4

To disable the DHCP client comment the line with the call to IP_DHCPC_Activate()
and use instead the call to IP_SetAddrMask().

4. Press [F7] to compile the SeggerDemo sample application. The build log should
report:
Total number of errors: 0
Total number of warnings: 0

5. Make sure that the RS232 cable is connected to your eval board and your PC. **

6. Make sure that the ethernet cable is connected to a hub/switch and your PC is
connected to the same hub/switch. *

7. Make sure your eval board is powered.
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9.

Download the application and start a debug session.
After download your screen should be similar to the screenshot below, halting at

PowerON_Reset ().

21

{miStart_H&52472 - High-performance Embedded Workshop - [C:\Work' tmp',...\ Start', BSPYSetup_HEW'resetprg.c]

<+ File Edit ‘iew Project Build Debug Setup Tools Tesk Window Help _|E|i|
DeEd 8| |6 |morsm <o g a8 i s oo =l

-

Ly

M7 e 08 2

L EEE R e

===z

i

@ Start_HB52472
Ellﬁ Start_HB852472

B[ Application

[-(Z] BSF

B2 Config

B 1P

B3 0%

[ USE

=-E3 Download modules

Start_HB52

&[] Dependencies

ki

I+

Line Source... | E.| 5. Source |
a0 ZI
31 #pragma Section ResetPRG
32
33 (000400 ED_entrg{vec!FD] wold PowerON_ Feset (voild)

34 {

35 /% Disahle masked interruptas */

36 000406 set_imask ceor((unsigned char)l):

37 J

38 |0004058 _INITICT)

39

40 /% Enable masked interrupts +/ _l;I
4| | »

| ] Pro... @Te... ‘ “dMa... J

Test |

< IP_Config_... <%  resetpro.c I

Ready

EE Default

Press [F5] to run the application.

10. Start "Wwindows\0S\embOSView.exe" to verify that the UART is sending OS spe-
cific data. Your screen should look similar to the screenshot below. **

% embOSYiew ¥3.60a

File View Setup Trace Window 2

em

woe Task list

Prio I Id I Mame I Status I Data I Timeouk I Stackl CPLLoad I ContextSwitches I Found. .. I
255 421448354 WHC Server Event-... 42, 224 [ 4000 @ 42147970 0.12% 23125 02
107 42148420 IP_RxTask Event-... 42.. 232 | 512 @ 42149750 0.00% 1 02
106 421AA35DC IP_Task Event-... 42 1(128269) 2487 1024 @ 42148010 0.25% 34696 oz
100 421AA510 JovystickTask Delay 20{123310) &3 [ 16354 @ 4219F970 0.03% 3182 rdrd
100 421AA593 MainTask Delay H1ZA313) 1354 [ 16384 @ 4214... 14.97%: 24213 0z

% System variables

=0 x|

Mame Yalue |
Q5 _YERSION F.60a1
CPU IAR ARM Y4
LibMaode (Trial) TSLDP
05 _Time 128192
03_MumTasks g
05 _Status [sH.%
O5_phActiveTask 42148395
Q5_pCurrentTask 421083595
SysStack 174 | 320 @ FE00Z000
Inkstack 28/ 128 @ FE002140
TraceBuffer i (OFF)

% Terminal

fe
[Ready [ytes: 41178 1 108006 Packets: 3949 | 3948 [za400badoncom1
If not please refer to the embOS Generic Documentation

(Doc\emb0OS_Generic.pdf) for troubleshooting.

Getting started with
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22 CHAPTER 4 Getting started

11. Open a command prompt and try to ping your target. Your screen should look
similar to the screenshot below. *

INNT system32' ,cmd.exe

C:x2ping 192.168.199.17
Pinging 192.168.199.17 with 32 bytes of data:

Reply from 192_168.192.17: bytes=32 time=ims TTL=064
192.168.199.17: hytes=32 time<iBmz TTL=64
192.168.199.17: hytes=32 time=1ims TTL=h4

Reply from 192_.168.192.17: bytes=32 time=1ims TIL=64

Ping statistics for 192.168.199.17%7:

Packets: Sent = 4, Received = 4, Lost = @ (Bx loss).
Approximate round trip times in milli-seconds:

Hinimum = Bms,. Maximum = 1ms,. Average = HAns

Con>
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12. You can now try to connect to the webserver by entering "http://<target_ip>"
into your webbrowser. your screen should look similar to the screenshot below. *

a emb05,IP Webserver example - Microsoft Internet Explorer

File Edit Wiew Favaorites Tools  Help |

gmBack - = - @ ol | @Search [Z&] Favorites @Media @ | %v = M=

fddress @http:mgz.lﬁa.lgg.l? j oGo | Links
[

SEGGER Microcontroller GmbH & Co. KG

presents

embOS/IP Webserver demo
e
/SEGGER

You are visitor no. 4

Look at the Metwork statistics.

Look at the embOS statistics.,

Look atthe Form samples (MGET™,

Look at the Form samples ("POST"),

Look at the Webserver configuration. Bequires authentication!

&) l_ l_ l_ 4 Internet 4

13. You can test the FTP server by connecting to the target on port 21 with a FTP cli-
ent. You can do this via a command prompt by following the screenshot below. *

CAWINNT Y, system 32\ cmd.exe - ftp

n>tp
ftp> open 192_168.19%.17
Connected to 192.168.197.17.
228 Welcome to ftp server
User (192.168.199_.17:{(nonel’: anonymous
331 Paszword required.
Password:
238 User logged in. proceed.
ftp> mkdir test
227 Directory successfully created.
ftp> cd test
208 directory changed to Atests
ftp> dir
208 Command okay.
158 File status okay; about to open data connection.
dru—pr—p—— 1 root B Mov A6 .
dru—p——p—— 1 root @ Nov 8 2086 ..
226 Closing data connection. Reguested file action successful.
ftp: 77 bytes received in B.B1%econds 5.13Kbytes-sec.
ftp>

14. After evaluating all parts of the SeggerDemo you may evaluate the other samples
located in the "application"-folder.

* Only applies if the BSP contains embOS/IP
** Only applies if embOSView is supported by the BSP
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Chapter 5

Sample applications

This chapter describes the usage of the most important sample applications.
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5.1 List of sample applications

The list below contains the most important sample applications that are shipped. All
sample applications can be found in the "start\Application"-folder.

File(s) Description

embOS/IP samples

FTP server example using the filesystem as storage
space.

OS_IP_Shell.c Shell server example listening on port 23.

Server example listening on port 23. Returns the
actual OS time on keypress.

OS_IP_FTPServer.c

OS_IP_SimpleServer.c

OS_IP_Start.c Sample using the TCP/IP stack.
OS_IP_Webserver.c Webserver example using a readonly filesystem.
embOS samples

OS_Main_EVENT.c Sample program for embOS using EVENT object.

0S_Main_0S_Q.c Sample program for embOS using queues.

0S._ Main_TaskEx.c Sample program for embOS using extended task
contexts.

OS_MeasureCST_HRTimer_em | Performance test program for embOS using embOS-

bOSView.c View for outputs.

St?:EMeasureCST_HRT|mer_Pr| Performance test program for embOS

Performance test program for embOS designed for

OS_MeasureCST_Scope.c .
oscilloscope measurement.

OS_PerformanceTest.c embOS sample used for measuring the RTOS.
OS_Start_2Tasks.c Sample program for embOS using 2 tasks.
Sample program for embOS using 2 tasks to toggle

OS_Start_LEDBIink.c LEDs.

emUSB samples
USB BULK sample showing a simply 1-byte echo

USB_BULK_Echol.c

server.
USB_BULK_EchoFast.c USB BULK sample fast echo server to test the stack.
USB_BULK_ShowDeviceState. | USB BULK sample showing the status of the current
C USB state.
USB_BULK_Test.c USB BULK sample to test the stack.
USB_CDC_Start.c emUSB sample showing usage of virtual COM port.
USB_HID_Mouse.c emUSB sample showing a USB mouse moving.

MSD sample using the filesystem driver as MSC

USB_MSD_FS_Start.c :
storage driver.

Table 5.1: Sample applications

Getting started with SEGGER Eval Software and HEW © 2008 SEGGER Microcontroller GmbH & Co. KG



27

5.2 embOS/IP samples

These samples use SEGGER embOS/IP to demonstrate TCP/IP server applications.

5.2.1 OS IP_FTPServer.c

This sample application runs an FTP server. The FTP server listens on port 21 for an
incoming connection.

You can easily login to the FTP by using the "anonymous" account.

The storage space for the FTP server is provided by the emFile filesystem.

5.2.2 OS_IP_Shell.c

This sample demonstrates using the IP-shell to diagnose the IP stack. It opens TCP-
port 23 (telnet) and waits for a connection.

The actual Shell server is part of the stack, which keep the application program nice
and small.

To connect to the target, use the command line:
> telnet <target-ip>

Where <target-ip> represents the IP address of the target.

5.2.3 OS_IP_SimpleServer.c

This sample demonstrates setup of a simple server which simply sends back
the target system tick for every character received. It opens TCP-port 23 (telnet) and
waits for a connection.

To connect to the target, use the command line:
> telnet <target-ip>

Where <target-ip> represents the IP address of the target.

5.2.4 OS IP_Start.c

This sample demonstrates use of the IP stack without any server or client program.
To ping the target, use the command line:
> ping <target-ip>

Where <target-ip> represents the IP address of the target.

5.2.5 OS IP _Webserver.c

This sample application runs a webserver. The webserver listens on port 80 for
incoming connections.

The storage space for the webserver is provided by the emFile filesystem. The web-
server sample uses a readonly filesystem using generated websites in C-code.
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5.3

CHAPTER 5 Sample applications

embOS samples
These samples use SEGGER embOS to demonstrate RTOS features.

5.3.1 OS_Main_EVENT.c

This sample program for embOS demonstrates usage of EVENT objects.

5.3.2 O0OS Main_0OS Q.c

This sample program for embOS demonstrates usage of QUEUE objects.

5.3.3 0OS Main_TaskEx.c

This sample program for embOS demonstrates usage extended task contexts.

5.3.4 OS MeasureCST HRTimer embOSView.c

This benchmark measures the OS context switch time and displays the result in the
terminal window of embOSView.

It is completly generic and runs on every target that is configured for embOSView.

5.3.5 OS MeasureCST HRTimer_Printf.c

This benchmark measures the context switch time and displays the result on CSpy's
terminal I/O window. It runs with every workbench that supports terminal I/O with
printf.

5.3.6 OS_MeasureCST_Scope.c

This benchmark uses the LED.c module to set and clear a port pin. This allows mea-
suring the context switch time with an oscilloscope.

The context switch time is
Time =(d-c)-(b-a)

The time between ¢ and d ist the context switch time, but note that the real context
switch time is shorter, because the signal also contains the overhead of switching the
LED on and off. The time of this overhead is also displayed on the oscilloscope as a
small peak between a and b.

5.3.7 0OS PerformanceTest.c

This sample tests how many primes can be calculated in one second to determine the
speed of the embOS RTOS.

5.3.8 OS Start 2Tasks.c

These samples show some basic functionality of embOS by using two tasks.

5.3.9 OS Start LEDBIink.c

These samples show some basic functionality of embOS by toggling LEDs in two
tasks.
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5.4 emUSB samples

These samples use SEGGER emUSB to demonstrate USB communication. Please
include the file USB_Config_H8S2472.c in the project.

5.4.1 USB_BULK_Echo1l.c

This sample program for emUSB demonstrates a simple 1-byte USB BULK echo
server.

The windows client needed to evaluate this sample is located under "Start\Win-
dows\USB\Bulk\SampleApp\Echol.exe".

5.4.2 USB BULK EchoFast.c

This sample program for emUSB demonstrates a fast echo server to test the stack.

The windows client needed to evaluate this sample is located under "start\win-
dows\USB\Bulk\SampleApp\EchoFast.exe".

5.4.3 USB BULK ShowDeviceState.c

This sample program for emUSB sample shows the status of the current USB state in
the debugger terminal 1/0.

5.4.4 USB_BULK Test.c

This sample program for emUSB demonstrates a modified echo server to test the
stack.

The windows client needed to evaluate this sample is located under "Start\Win-
dows\USB\Bulk\SampleApp\Test.exe".

5.4.5 USB CDC Start.c

This sample program for emUSB demonstrates a simple USB2COM echo server.

You can connect to the echo server by connecting the target with your PC via USB
and using a simple terminal program like Hyper Terminal to connect to the target via
the virtual COM port. You can select every baudrate you like.
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Chapter 6

Literature and references

This chapter lists documents, which we think may be useful to gain deeper under-
standing of technical details.
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CHAPTER 6

Literature and references

Reference

Title

Comments

[UM08001]

SEGGER J-Link / J-Trace User's
Guide.

This document gives information
about using the SEGGER J-Link / J-
Trace ARM.

It is publicly available from SEGGER
(www.segger.com).

[UM01003]

User's & reference manual for
embOS

This document gives information
about using the generic parts of
embOS.

It is publicly available from SEGGER
(www.segger.com).

[UM07001]

embOS/IP User Guide

This document gives information
about using the SEGGER IP stack.
It is publicly available from SEGGER
(www.segger.com).

[UM09001]

User's and reference manual
for emUSB

This document gives information
about using the SEGGER USB stack.
It is publicly available from SEGGER
(www.segger.com).

[UM02001]

emFile User's Guide

This document gives information
about using the SEGGER embedded
filesystem.

It is publicly available from SEGGER
(www.segger.com).

[UM03001]

User's and reference manual
for emWin

This document gives information
about using the SEGGER GUI soft-
ware.

It is publicly available from SEGGER
(www.segger.com).

Table 6.1: Literature and References
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