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Disclaimer

Specifications written in this document are believed to be accurate, but are not guaranteed to
be entirely free of error. The information in this manual is subject to change for functional or
performance improvements without notice. Please make sure your manual is the latest edition.
While the information herein is assumed to be accurate, SEGGER Microcontroller GmbH (SEG-
GER) assumes no responsibility for any errors or omissions. SEGGER makes and you receive no
warranties or conditions, express, implied, statutory or in any communication with you. SEGGER
specifically disclaims any implied warranty of merchantability or fitness for a particular purpose.

Copyright notice

You may not extract portions of this manual or modify the PDF file in any way without the prior
written permission of SEGGER. The software described in this document is furnished under a
license and may only be used or copied in accordance with the terms of such a license.

© 2014-2018 SEGGER Microcontroller GmbH, Hilden / Germany
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About this document

Assumptions

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

The target processor.
DOS command line.

The software tools used for building your application (assembler, linker, C compiler).
The C programming language.

If you feel that your knowledge of C is not sufficient, we recommend C: A Reference Manual by
Harbison and Steele (ISBN 0-13-089592X). This book provides a complete description of the
C language, the run-time libraries, and a style of C programming that emphasizes correctness,
portability, and maintainability.

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 programming is not required.

Typographic conventions for syntax

This manual uses the following typographic conventions:

Style Used for
Body Body text.
Par arnet er Parameters in API functions.
Sanpl e Sample code in program examples.

Sanpl e coment

Comments in program examples.

User | nput Text entered at the keyboard by a user in a session transcript.
Text entered at the keyboard by a user, but not echoed (e.g.
Secret | nput - . )
password entry), in a session transcript.
Reference Reference to chapters, sections, tables and figures.
Emphasis Very important sections.

SEGGER home page

A hyperlink to an external document or web site.
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Chapter 1

Introduction

This chapter provides basic information about the purpose of this manual and the entire
software package, which consists of different middleware components.
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10 CHAPTER 1 About this manual

1.1 About this manual

This document describes the different SEGGER Eval Software components and the sample
applications that are delivered with them.

1.2 What is the purpose of this package?

SEGGER Eval Software is designed to provide customers and potential customers (you)
with a complete and easy to use software package for the specified target hardware and
several IDEs (e.g. SEGGER Embedded Studio).

It allows straightforward evaluation of the target hardware, the target compiler and SEG-
GER’s middleware components.

SEGGER Eval Software packages can be retrieved from the following location:
SEGGER website: Evalboards

1.2.1 What are the components of the software package?

The SEGGER Eval Software components are provided in library form, whereas the sample
applications are provided as source code.

In addition, most SEGGER Eval Software packages include a Prebuild-folder containing
prebuild executables. These may simply be downloaded to the target hardware, allowing
users to completely omit the compilation of the source code.

1.2.2 Can | recompile the supplied applications?

Yes, you may modify and recompile any of the application samples that are included in
this software package. While an appropriate target compiler is required to do so, even an
evaluation version of the compiler can be used in most cases. Please refer to ReadMe. t xt
for more information on the respective target compiler.

1.2.3 Can | write my own applications with this package?

Yes, you may also write your own applications. However, the purpose of this SEGGER Eval
Software is to test the soft- and hardware for fitness. You must not use the resulting ap-
plication in a commercial product.

Regarding developing and distributing applications for non-commercial (e.g. hobbyist) use,
please refer to Li cense. t xt .
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Chapter 2

Getting started

This chapter provides information on how to start working with the sample applications.
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CHAPTER 2 Setup

2.1 Setup

Requirements

Compilation of the provided application samples requires an appropriate target compiler
(or eval version of the target compiler) as indicated in ReadMe. t xt .

Furthermore, if emWin was included in the software package, it also contains a ready-to-go
project for Microsoft Visual Studio 2010 that allows a recompilation of the emWin simulation.
To use the project, either Microsoft Visual Studio 2010 or Microsoft Visual Studio .Net are
required.

Installation

All SEGGER Eval Software packages are supplied as ZIP-files. The most recent version of
the software can be retrieved from the following location:
SEGGER website: Evalboards

Extract the ZIP-file to a folder of your choice while retaining the folder structure of the ZIP-
file. In general, no further installation steps are required. You may simply use the provided
sample applications or start to modify them in order to write your application.

SEGGER Eval Software packages include object code builds of some or all of the following
products:

Component Description
emCompress SEGGER’s compression system
emCrypt SEGGER'’s cryptographic algorithm library
emFile SEGGER'’s file system
emModbus SEGGER’s Modbus stack
embOS SEGGER'’s real time operating system
embOS/IP SEGGER’s TCP/IP stack
emSecure SEGGER’s digital signature suite
emSSH SEGGER’s SSH software library
emSSL SEGGER’s SSL software library
emUSB Device SEGGER’s USB Device stack
emUSB Host SEGGER’s USB Host stack
emWin SEGGER's graphic library and GUI

Each component may be purchased separately and can be used in any combination.
For ordering information, please contact us: i nf o@egger. com

For more detailed information on each middleware, please refer to Software components in
the package or the respective product manual (see Literature and references on page 41).

Getting started IDE project file

Each SEGGER Eval Software contains a project file called “Start”, which will be referred to
as “the project file” in the remainder of this chapter.
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13 CHAPTER 2 Evaluating the SEGGERDEMO

2.2 Evaluating the SEGGERDEMO

The SEGGERDEMO is the sample application activated by default, so no changes need to
be made in order to build and run it. In order to run any other sample, please refer to
Running a sample application and the chapter for the respective IDE for instructions on
how to change the sample application, and then follow the same steps listed below.

The following is a generic step by step description to fully evaluate the SEGGERDEMO appli-
cation sample. All pictures in this chapter are exemplary; the actual display will differ when
using a different IDE. For IDE-specific descriptions, please refer to the following chapters.
Furthermore, the steps described below may differ from hardware to hardware, but, gen-
erally, will be similar.

2.2.1 Step 1. Open the project

e Get a fresh copy of the project and files.
e Open the project file with your IDE. Your screen should look similar to the screenshot
below.

& emPower_KB6 - SEGGER Embedded Studio V3.10h (64-bit) - Licensed to Segger Microcontroller GmbH & Co. KG o [@] =

.2 Debug D@ O bz}

Cade

- =D @s -

“0

o

ZE Software Updates Projects &

No updates available Open an existing project  Create a new project
Automatically Check For Updates @

(23 compress 27
([ Config  25fies .
G CRYPTO 7 fies No history — Click to open project
@Fs 3

Today

Clear List

(10 SEGGER  13fies

(D setup zeres i

(3 shared 17 Links @
[@sst un

(L3 USBD 3 fie: Pinned Links

(D usBH 3 "
ReadMe.txt [E] Latest News RS Feed

2 folders in 0.0s
2000 folders/s

| 7| SEGGER Embedded Studio is ready to use
Complete

() Disconnected (-Link) @ Built OK  INS (N editor)

2.2.2 Step 2: Establish connections

e Make sure that your eval board is powered.
e Make sure your eval board and your PC are connected via your debug probe (e.g.
SEGGER J-Link or an onboard debugger).

Optional:

* Connect your eval board with a RS232 cable to your PC.1
e Connect your target to a network with an Ethernet cable. Ensure that your PC is

connected to the same network.2
* Establish an USB connection between your eval board and your PC via USB cable.3
* Plug in a Human Interface Device to your eval board.4

1.0nly applies if UART is supported by the BSP
2.0nly applies if the BSP contains embQOS/IP
3.0nly applies if the BSP contains emUSB Device
4.0nly applies if the BSP contains emUSB Host
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14 CHAPTER 2 Evaluating the SEGGERDEMO

2.2.3 Step 3: Configuration

e If you are not using a DHCP server in your network you will need to manually
configure the IP address and the subnet mask for your target in the file Start\Setup
\I P_Confi g_*.c. The screenshot below shows an example configuration using the IP
address 192.168.5.5 with subnet mask 255.255.0.0.

% emPower_K66 - SEGGER Embedded Studio V3:10h (64-bit) - Licensed to Segger Microcontroller GmbH & Co. KG o la =]
File Edit View Search Navigate Project Build Debug Target Tools  Window  Help

Project Explarer @ B 17 Contig_Ke6_ETH.c B -

.2 Debug D@ O FY| - ||©> %

Project ltems Code Data |~ . i
4 O setup 3he

(23 Devicesupport

» (] Excluded  Sfies

£ BSPC

ALLoC SIZE  exseee
b Bse_IRc DRIVER &IP_Driver_kes
£ BSP_UART.C TARGET_NAME e

] BSP_USE.c Hi_ADDR -

USE_DHCP
£ BSP_USBH_CDC_UART.

§] CRYPTO_X_Conf.c

(] embOSPIUgINSES,js  mesties cet
] flash_placement xml

5] FS_ConfigAND_x6_K66_SEGGER
6] FS_MMC_CM_HW_K86_SEGGER_(
7] FS_MMC_HW_CM_Default.c i
] FS_NAND_HW K66_SEGGER_emP 2
£ GUICanfic

L] HardFaultHandlers

£ IP_Config_| B
] JLINKMEM_Process. <

[ Kinetis_K60_Targetjs  mesfiescat

£ LCD_X_SPM.c

B LCD_X_SPI.h ar—
£ LcDConf.c

(] MKs6F18_Registers.xml @ -
] MKS6FN2MO0d5_MemoryMap.) Show: [Transeript ERAAITE -
£ 0S_Threadsafe.c

£ PIDConf.c

5] RTOSInit_KG6F_CMSIS.c

IBNET_MASK 19 avrzsznnnx( ,
TP BYTES2ADOR(152, 165, 2, 1)
1P_BYTES2ADOR(192, 166, 2, 1)

o_init U2 _sPool[ALLOC_STZE / 4];

Papulating dynamic folder: 2folders in 0.0s -
Completed 2000 folders/s

 solution ‘emPower K66
ed

£] SEGGER_HardFaultHandler.c

g sta
Compictes
[ 7] SEGGER Embeddea Studio is ready to use

- Complete

() Disconnected (J-Link) @ Built OK INS R+W Ln41Coll

2.2.4 Step 4: Start the application

Build the project. The build log should report no errors or warnings.

e Download the application and start the debug session. Your application should halt at
mai n() .

e Upon continuation of the application, the SEGGERDEMO should be displayed on the
LCD.1

1.0nly applies if the BSP contains emWin
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CHAPTER 2 Evaluating the SEGGERDEMO

2.2.5 Step 5: Evaluate the middleware components

Start Windows\0S\embOSView.exe to verify that the UART is sending OS specific
data.l Your screen should look similar to the screenshot below.

Alternatively, if you are using the SEGGER J-Link, instead of communicating via UART
you may also use the J-Link interface or Ethernet to communicate with embOSView.
In case of deviant results, please refer to the embOS Generic Documentation (Doc
\ UMD1001_enbCS. pdf ) for troubleshooting.

R embOsView V414 = ===

File View Setup Trace Window 7

B Task list =] ==
Prio | Id MName Status Data | Timeout | Stack | CPULoad | Run count | Time slice |
230 (x2001B210  VMNC Server Wait Event object  0x2001B160 308 / 4000 @ 0x20014370 0.00% 1 02
115  (xlFFF4BBE TrialWindow  Delay 5818 (271895) 228 / 2048 @ 0x1FFF43B8 0.00% 27 02
113 (xlFFF5008 IP_Task Wait Task event 0 2(266106) 820 /1024 @ Dx1FFFACO8 0.40% 27590 02
108 (x20018570 MainTask Delay 3(266129) 1792 /3072 @ 0x200179... 1.44% 45011 02
105 Ox1FFF5858 1P_WebServer Wait Event object 0x1FFF5738 420/ 2048 @ 0x1FFFS058 0.00% 2 0/2
101  Ox1FFFG4AE 1P_FTP_Server Wait Event object  Ox1FFFG3B& 372 /3072 @ 0x1 FFFS8A8 0.00% 2 0/2
E System variables o | =] g2 E CPU' load vs. time =1 I
Mame Value | Legend

QS_VERSION 414

CPU GCC Cortex M4F

LibMode (Trial) v7vLDP

Q5_Time 265994

05_MumTasks [}

(05 _Status 0.k

QS_pActiveTask 0000

Q5S_pCurrentTask 0000

SysStack 364 /1024 @ 0x2002FC...

IntStack n/a

TraceBuffer 0/0 (Off)

ETerminal o= | =) E

Bytes: 80380 / 223627 Packets: 7808 / 7622 (Mem) SWD speed: 4000

In the lower left corner of the SEGGERDEMO slideshow, you will see the target’s IP
address.2 Open a command prompt and try to ping your target. Your screen should look
similar to the screenshot below.3

Bl Administrator: Command Prompt = | =)=

c:srping 192.168.11.204

Pinging 192.168.11.284 with 32 bytes of data:

Reply from 192.168.11.2084: hytes=32 time<{ims TTL=64
Reply from 192.168.11.2084: hytes=32 time<{ims TTL=64
Reply from 192.168.11.2084: hytes=32 time<{ims TTL=64
Reply from 192.168.11.2084: hytes=32 time<{ims TTL=64

Ping statistics for 192.168.11.204:

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

Minimum = Bms, Maximum = Bms,. Average = @ms

AN

1. Only applies if UART is supported by the BSP
2. Depends on screen size
3. Only applies if the BSP contains embOS/IP
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16 CHAPTER 2 Evaluating the SEGGERDEMO

e The IP address of your board can also be identified via UDP. For this purpose the sample
UDPDiscover, located at Start\Windows\IP\UDPDiscoverGUI.exe, can be used.1

SEGGER - UDP Discover Tool =]

Located Evalboards:
i3 | IP address | MAC address I Ping |
1 19216811107 00:22:CT:FR:FF:22 0 ms

0K |

e Connect to the web server by entering http:/ /<t arget _i p> into your web browser.
Your screen should look similar to the screenshot below.2

(o [@]=]

' -
/ embO5/IP Webserver demo % | +

(-d 192.168.11.204 ¢ || Q Search L =] 4+ F O - am =

Simple dynamic web pages

* Form samples ("GET")

* Form samples ("POST")

* Virtual file sample

* Basic authentication sample (User: user | Pass: pass)

System info samples using reload

* Network statistics
+« embOS statistics

System info samples using Server Side Events (SSE)

* System time
» Network statistics
* embOS statistics

Current page hit count: 1

>\_ Back to main
/ SEGGER SEGGER Microcontroller GmbH & Co. KG || www.segger.com (external link)

1.0nly applies if the BSP contains embOS/IP
2.0nly applies if the BSP contains embOS/IP and a web server is included
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17 CHAPTER 2 Evaluating the SEGGERDEMO

e You can test the FTP server by connecting a FTP client to the target on port 21. You can

do this via a command prompt following to the screenshot below.1

~oftp

228 Welcome to emh0S8/IP FIP server

Uzer (192.168_11_284:C(nonel): anonymous

(331 Password required.

Password:

238 User logged in, proceed.

ftp> mkdir test

257 “/test" Directory successfully created.

ftp> cd test

258 directory changed to Atests

ftp> dir

200 Command okay.

158 File status okay; about to open data connection.
dru—pr——pr—— 1 root root @ Jan 1 1988 .

dru—pr——pr—— 1 root root @ Jan 1 1988 ..

226 Closing data connection. Requested file action successful.
itp; 87 hytes received in B_B85econds 87.80Khytessec.
t

A Administrator: Command Prompt - ftp IEI@

* A new mass storage device should be visible in your explorer.2 If you want to
change the memory configuration (e.g. RAMDisk, SD-Card, NAND-Flash...) include the
corresponding config file (Start\Setup\Exclude\FS Confi g_*.c) and exclude the

current one.

* A VNC server is running in the background.3 To connect to the server a VNC client,

located at Start\Windows\GUI\emVNC.exe, can be used.

Connect @ﬂ

\ 192.168.11.107
} | Connect I
/ SEGGER 4

I About,..

o After evaluating all parts of the SEGGERDEMO, you may want to evaluate the other

samples located in the Application folder.

1.0Only applies if the BSP contains embOS/IP and a FTP server is included
2.0nly applies if the BSP contains emUSB Device and emFile
3.0nly applies if the BSP contains embOS/IP and a VNC Server is included
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18 CHAPTER 2 Running a sample application

2.3 Running a sample application

The folder Application includes a default application sample, which itself consists of either
a single file or a subfolder, and a subfolder “Excluded”, which contains all other application
samples and is excluded from build. The default application sample may vary depending
on the included middleware components: If emWin was included in the package, the SEG-
GERDEMO application sample is the default application. If emWin was not included, how-
ever, the default is either OS_Start LEDBI i nk or OS_St art 2Tasks.

Each available sample contains a Task Mai nTask() and possibly other tasks. The Mi n-
Task() is always created from within the nai n() routine, which itself is located at Mai n. c
in the folder OS. Mai n. ¢ is required by all supplied sample applications.

#i ncl ude "RTCS. h"
#i ncl ude "BSP. h"

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

*

* Pr ot ot ypes

*

EE R R S I I R I R R I I R R S I R R S I R I I I
*/

#i fdef __cpluspl us

extern "C' { /* Make sure we have C-declarations in C++ progranms */
#endi f

voi d Mai nTask(void);
#i fdef __cpl uspl us

}
#endi f

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

*

* Static data

*

IR RS S S S S SR SRS EEEEEEEEEEREEEEEEEEEREEEREEEEREEEREEEEEEEEEEEEE SRR SRR SRR S
2

static OS_STACKPTR int StackO[768]; /* Task stack */
static OS _TASK TCBO; |/ * Task-control - bl ock */

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

* mai n()

*

* Function description

* Application entry point

*/

int main(void) {
CS_IncDi(); /* Initially disable interrupts */
CS_ I nitKern(); /* Initialize OS */
CS InitHW); /* Initialize Hardware for OS */
BSP_Init(); /* Initialize BSP nodul e */
BSP_Set LED( 0) ; /* Initially set LED */

/* You need to create at |east one task before calling OS Start() */
OS_CREATETASK( &TCBO, "Mai nTask", Mai nTask, 100, StackO);

CS Start(); /[* Start multitasking */
return O;

}
To switch to another application sample than the default application, you may simply ex-
clude that default application and include any other application instead.

Some embOS/IP and emUSB application samples are client/server applications and consist
of one application for the embedded target and a second application for personal computers
running Microsoft Windows. The latter are provided both in source code and as executable
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19 CHAPTER 2 Running a sample application

within the Windows directory. To recompile the executable, an appropriate compiler is
required: For example, suitable compilers are delivered with Microsoft Visual C++ 6.0 or
Microsoft Visual Studio .Net.
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Chapter 3
Embedded Studio

This chapter contains additional information to start working with the sample applications
and Embedded Studio.
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21 CHAPTER 3

Changing the sample application

3.1 Changing the sample application

Open the Application folder and use “drag and drop” in the Project Explorer window
to change the sample application. Move the included sample application (e.g. CS_Star -
t LEDBI i nk.c) to the folder Excluded and move the favored sample application from the
folder Excluded to the folder Application. This works also with a whole folder e.g. the

SEGGERDEMDO folder.

Project Explorer

Project ltems
Fl Solution ‘emPower_Kag"
4 [ ] Project ‘emPower_K66°
4 3 spplication  82fles
] Excluded Bl files, modified options
&] O5_StartLEDBlink.c
[ COMPRESS 2 fies
(7 Config 25 fies
- G CRYPTO  Tfies
[ Fs  2files
(3 GUI  4files
|:| Ing @ Efiles
Q1P 49 fies
3 MB  3fies
3 o5 Sfies
(1] SEGGER 13 fies
I:| Setup [ 38files
[C3 Shared 1fie
[ s5L  11fies
[ UsBD  Zfles
(] USBH 3fis

ReadMe. bt
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22 CHAPTER 3 Build, download and run your application

3.2 Build, download and run your application

Press [F7] to compile the selected application. The build log should report no errors or
warnings.

&> emPower_KB6 - SEGGER Embedded Studio V3.10h (64-bit) - Licensed to Segger Micrecontroller GmbH & Ce. KG

File Edit  View Sesrch  Navigste  Project  Bu Debug  Target Tools  Window  Help
Project Explorer O =« tartLEDBIINK.c BE =

oaEee Gy - @
Project Items ‘ Code ‘ Data . n
@) Solution ‘emPower_K66" * L functions
4[] Project ‘emPower_K66" 234K 95K M
4 (4 Application  82fes >
| Excduded 81 files, modified options
b f] OS_StartLEDBlink.c 00K 05K .
b [] COMPRESS  2fies - giaTasat)
b [ Config 25fies *
50 #ifdef _cplusplus
bl CRYPTO 7 extern "C" { /* Nake sure we have C-declarations in C++ programs =/
b [EFS (3fes sengif
= void mainTask(void);
v Qo s sifdef _ cplusplus
b EDInc fies }
b AP 45fes 66 #endif —
void MainTask(void) {
v @ms e OS_CREATETASK(TCBHP, "HPTask", HPTask, 158, StackHP);
r (3OS Sfies while (1) {

BSP_ToggleLED(1};
05_Delay (202);

m

[C SEGGER  L3fies
(I3 setup 38fies

b [C] Shared 1fie i
b (B3 SSL 1ifies end of L4
b [C3 USBD «3fie i
L[] USBH 3fies < [ -
ReadMe bt Dutput N
& 3] Output Files
Show: [Transeript ] Yo [Tsks  + s
[&) Rebuilding ‘emPower_K5' from solution emPower_KG5'in configuration ‘Debug’ 110 targets in 4.3s o
Completed 113 Notes 25 targets/s
Build complete
ok
i Completed
FLASH

S

BIKE 1% B89KB 3%

() Disconnected {-Link) 3113 INS R+W Ln66 Col7

You may download the application by pressing [F5]. As soon as your application halts at
main(), press [F5] again to run the application.

% emPower_KG6 - SEGGER Embedded Studic V3.10h (64-bit) - Licensed to Segger Microcontroller GmbH & Co. KG
File  Edit View Search Movigate Project Build Debug Target Tools  Window  Help

Dimrsembly

2ESE AD o Snwn Jeerme o @
2 B
E7F2 b exeee83E24 s || Name |vﬂ|ue
) nop
1FFFRECE  .WOrd @x1FFFeecs a8 7/
1FFFIACE  .word @XIFFFIACE 4 CPU - Current Context
8 static 0OS_STACKPTR int stacke[7g8]; /* Task stack */ re
static 05_TASK TeBE; #* Task-control-block %/ 1
Y r2 @ edd
= r3 BXB600000
int main{void) { - ra
02 dr re, [re, #ex3e] N rs BxBBOABEBE
- 5—hi}i,,,,,,,,,,,,,,,,,,,,,,,,,,,, . re exeeoeeoer
{ = r? B 6
[ push {r7, 1r} % 52 fint main(veid) { 8
sub sp, 5p, #15 I 05_INncoI(); 7% I ¢ disable interrupts */ o
dd 17, 216 » 05_Initkern(); 7% I ze o5 v/ = e
v os_InitH(); ze Hardware for 05 r
isable 1 p | BSP_Init(}; ri
, —@x1FFFeecs <os_elobal> » BSP_SetLED(E); riz
1drb r3, [r3, #1] /= Vou need to create at least one task before call sp(ri3)
uxth r3, r3 = 05_CREATETASK(&TCB, "MainTask”, mainTask, 1ee, stacke); L Tr(r1a)
and r3, r3, sexre » os_start(}; /% start multitasking */ 3
p rz, e , return &; pe(ris)
beq @x0R03E6E » } L4 apsr 0
— 5a B
0S_INncDI(); /* Im terrupts */ SrEEIEE End OF File I CcPU @
2699 movs ré, #Bx3% L)
FEAEFA3S bl @x@AER3EDE <0S_Errors -
: I [l v
o =

— — 54
05_INCDI(); /* In
2080

movs ré, #8x88 * Call S . x
Fagessll  msr baseprd, re . = -
861 cpsie i B 2= T

nop Call Address | Function

nop

1dr r2, =ex1FFFeecs <os_clobals > 0x00003E4C  Int main(

ldrb r3, [, #1] 0x000005C4  start])

uxtb r3, r3

adds r3, #1

uxth r2, r3

1dr r3, =8x1FFF@acs <05_clobal>  +

»

@ CorteMé onJ-Link B 1548745 Cycles /113 INS R+W Ln52Coll
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Chapter 4
emIDE

This chapter contains additional information to start working with the sample applications
and emIDE.

Getting Started with SEGGER Eval Software (AN00020) © 2014-2018 SEGGER Microcontroller GmbH



24 CHAPTER 4 Changing the sample application

4.1 Changing the sample application

To change the sample application, open the Application folder, open the context menu
of the currently selected application with a right click and choose “Properties”. Then select
the tab “Build” in the properties window and un-check the upper check boxes, which are
labeled “"Compile file” and “Link file”.

To include a sample application, go to Application/Excluded and repeat the previous
steps on the file you wish to be included.

5" [Start_STM32F40G_Eval] - emIDE 2.20

D[]
File Edit View Search Project Buld Debug Plugins Settings Help
(s M@ e % WO [ 3 0 [ puid terget:oebug a1 Ve N -0
d | |
Management X
Projects | Symbols

O Workspace
(- ¥ Start_STM32F40G_Eval Properties of "Application\SEGGERDEMO\SEGGERDEMO.c" [<]

B Application

[+ Excuded General Buid IAdvancedl
=8 SeagerDemo Logs &ofl = =y X
B e + Biiie=r2 -
H A (
SEGGERDEMO.c S} em % Lirk file ﬂJ-Llnk Plugin X] (}, search results <

E1-8% Config File

B Fs Belongs in targets:

-8 GUI v Debug

=B P +| Release

B os

-8 Setup

8= U

Priority weight: 0 50 100
f
Lower weight means higher priority {order of compiling)
OK | Cancel |
«g | 5

4.2 Build, download and run your application

Press [F7] to compile the selected application. The build log should report no errors or
warnings.

You may download the application by pressing [F5]. When your application halts at main(),
press [F5] once more to resume the application’s execution.
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Chapter 5
IAR

This chapter contains additional information to start working with the sample applications
and IAR Embedded Workbench.
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5.1 Changing the sample application

Open the Application folder and use “drag and drop” in the Workspace window of the
IAR Embedded Workbench to change the sample application. Move the included sample
application (e.g. CS_St art LEDBI i nk.c) to the folder Excluded and move the favored sam-
ple application from the folder Excluded to the folder Application. This works also with
a whole folder e.g. the SEGGERDEMO folder.

Changing an application is only possible if no debug session is running.

Workspace ]
[Debug v]
Files £ B

=fu JRX71M_Renesas RSKRX71M - Debug * | v |
—1 (] Application
& 59 Excluded
0S_StartLEDBlink.c .
—# [ Config *
—EH[IFs *
—E (1 GUI *
—E (J1Inc
—E 1P x
—H[J0os ¥
—& (1 SEGGER x
—H (] Setup *
1 [ Shared *
—#= [(Juse *
—H (1 UsSEH *
-— B readMe.tut
# [ output
| Ax71M_Renesas RSER=M

5.2 Build, download and run your application

Press [F7] to compile the included application. The build log should report no errors and
no warnings.

After a successful build you can download the application by pressing [ctrl + D].

When the application halts at main() press [F5] to run your application.
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Chapter 6

CrossWorks

This chapter contains additional information to start working with the sample applications
and Rowley’s CrossWorks.
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CHAPTER 6

Changing the sample application

6.1 Changing the sample application

To change the sample application open the Application folder, open the context menu of
the current application (e.g. GS_Start LEDBI i nk.c) with a right click and choose “Exclude

from build” to exclude it.

To include a sample application go to Application/Excluded and repeat the previous steps

on the file you wish to be included.

To exclude a whole folder (e.g. the SEGGERDEMO) right click on it and open the properties
window. Type into the properties search field (located at the top of the properties window)
“exclude” and set the Build option “Exclude from build” to “yes”.

File Edit View Search MNavigate Templates Project Build Debug Target VIS5 Tools Window Help
P - G S B- Y, B - [ Dstert_sTMIzF0G_Eval - | % % VE LU
Project Explorer T & x || Properties Window n@ x
1 Debug o O 2 v v ||EE4 = exclude
Project ltems Code Data E\:S Comman
Solution ‘Start_STM32F40G_Eval’ SEGGERDEMO Properties Setting
» g Solution Properties
4 [T] Project ‘Start_ STM32F40G_Eval 518.4K 15| « H Build Options
g Project Properties * Exclude From Build Mo ~
4 =3 Application Mo
- [ Exduded 73 fls 4 B Folder Options Yes
4 ‘3 SEGGERDEMO |32 fies * Unity Build Exclude Filter o
- g Folder Properties
- [ src 2sfies
. libSEGGERDEMOVS_CM3_ROWLEY_7m_tlv_d.a
libSEGGERDEMOVS_CM3_ROWLEY_7m_thv_r.a
- 'a SEGGERDEMO.c 11K 15.0K

[ config 157k
(Z3 FS | 3fies
[0 GuUI 4fes
CJ Inc &fies
AP zfes

Z3 0S5 4fies
[:l Setup  Ilfies
D System Files
[ use 3fe:
(Z3 USBH | 2fies
([0 util 1fe
ReadMe.bt

L3l output Files

file
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29 CHAPTER 6 Build, download and run your application

6.2 Build, download and run your application

Press [F7] to compile the included application. The build log should report no errors and
no warnings.

Before you can download the application make sure you are connected to the target. To
connect to a target double click on an entry in the “Targets” window or use the appropriate
entry in the context menu.

The targets window of CrossWorks should look similar to the picture below.

Targets ’.@ ®
2% % =
ARM Simulator -
CM5I5-DAP
CrossConnect for ARM
SEGGER J-Link
ST-LIME/ W2

5%9 Amontec JTAGkey
€% CodeRed Red Probe
€3 CodeRed Red Probe=
6 Hitex Stick

€3 Kinetis OSITAG

€ KrisTech KT-LINK

5%9 Luminary USE Debug
82 NGX ARM USE JTAG
€2 Olimex ARM-USB-OCD =
€2 Olimex ARM-USB-TINY

€3 OpenRD JTAGKey

& PEMicro

€3 SheevaPlug JTAGKey

If you are connected to your target you can download the application by pressing [F5].
As soon as your application halts at main() press [F5] again to run the application.
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Chapter 7

Renesas e2 studio

This chapter contains additional information to start working with the sample applications
and Renesas e? studio.
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7.1 Changing the sample application

Open the Application folder in the Project Explorer window of the e2 studio to change
the sample application.

[*5 Project Explorer 2 — <,1=*'=f>| ¥ =8

g'gr,_PBmanes
+ [al Includes
4 [= Application
- || OS_USBH_MSD.c
» (2% SEGGERDEMO
[# F5_CheckDisk.c
[#] FS_DeviceActivity.c
[# FS_DirQperations.c
Féf F5_MOR_Sectorlnfo.c
[# F5_Performance.c
[#] FS_PerformanceSimple.c

[#] F5_Start.c
[#] FS_STORAGE Start.c
[# GUI_HelloWorld.c

Right-click the already included application and select Properties, in the properties menu
check the Exclude from build checkbox.

Right-click the application you wish to evaluate, select Exclude from build..., deselect all
available configurations and click OK.

This works also with a whole folder e.g. the SEGGERDEMO folder.
Changing an application is only possible if no debug session is running.
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7.2 Build, download and run your application

Press [ctrl + b] to compile the included application. The build log should report no errors
or warnings.

After a successful build you can download the application by opening the Debug Config-
urations window.

@ PR S . Nr=g

(no launch history

Debug As r
Debug Configurations...

Organize Favorites...

In the Debug Configurations window select the appropriate debug configuration and
double-click it:

Debug Configurations @

Create, manage, and run configurations

| ERE Configure launch settings from this dialog:

type filter text ' - Press the 'New' button to create a configuration of the selected type.

=| - Press the 'Duplicate’ button to copy the selected configuration,
[£] GDB Hardware Debugging

&7 GDE Simulator Debugging (SH, RL78, RHES0) ¥ - Press the 'Delete’ button to remove the selected configuration.
ety GHS Local C/C++ Launch o - Press the 'Filter' button to configure filtering options.

4 o] Renesas GDB Hardware Debugging - Edit or view an existing configuration by selecting it.

E Start_RX64M_Debug

[E7 Start_RX64M_Release Configure launch perspective settings from the 'Perspectives’ preference page.

Filter matched 9 of 13 items

-~
'\?_,' Debug Close

As soon as your application halts at main() press [F8] to run the application.

Getting Started with SEGGER Eval Software (AN00020) © 2014-2018 SEGGER Microcontroller GmbH



Chapter 8
Microchip MPLAB X

This chapter contains additional information to start working with the sample applications
and Microchip MPLAB X.
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8.1 Changing the sample application

Open the Application folder in the Project Explorer window of MPLAB X to change the
sample application.

| Files | | Classes || Services ['Proj.. 4 x||start_pic3.. |
=] Start_PIC32MZ2048EC

ﬁ Header Files

ﬁ‘ Important Files

ﬁ Linker Files

E}[aﬁ Source Files

EIE Application

GUI_HelloWarld.c

REREEREEEBBE

... (R

Right-click the already included application and select Exclude from build..., select all
available configurations and click OK.
Right-click the application you wish to evaluate, select Exclude from build..., deselect all
available configurations and click OK.

This works also with a whole folder e.g. the SEGGERDEMO folder.
Changing an application is only possible if no debug session is running.
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8.2 Build, download and run your application

To download and run the included application press [F6]. Then the project will get compiled
and downloaded. The build log should report no errors or warnings.

To run a debug session open the Debug menu and choose Debug Main Project. Now the
project gets build with debug information and downloaded to the target.

r_\ MPLAB X IDE v2.20 - Start_PIC32MZ2048EC : Debug

File Edit Wew MNavigate Source Refactor Run  Debug Team Tools Window Help

PP S S foebus et

&y Debug Main Project

Be ile Ctrl4shift+F5 | —
| Files | Classes || services | Debug Test File Cirl+5hift +F6
I - Start_PIC32MZ2048EC Discrete Debugger Operation »
[}-E Header Files N :
) Einiz Shift+F5

[ Important Files

#-(EF) Linker Files Pau

[—}-[aﬁ Source Files e R F5

I?]E Application S
E] Step Over Fa
IFE] GIUI_HelloWorld.c Step I 7
EI Step
% 1] Ru F4
EI J Beset
EI 1| Set Pt
% Focus Cursor; at P
EI Stack ]
EI Togdle Line Brezkpoint Ctrl+Fa
-y Mew Breakpoint. .. Cirl+shift+Fa
-1 ) New Watch. .. Cirl+Shift+F3
% New Run Time Watch. .. Ctrl+5hift+H10
E] (2] Disconnect from Debug Toal
EI Run Debugger/Programmer Self Test
([ SEGGERDEMO |
= A

To choose another Debug Configuration click in the configuration drop down menu and
choose a Debug Configuration:

r_\ MPLAB X IDE v2.20 - Start_PIC32MZ2048EC : Debug

File Edit View MNavigate GSource Refactor Run Debug Team Tools Window Help

t] EI % : IDebug (active) =l Bﬁ" - 'Ti‘_i’ o
Debug (active) —
| Filez || Classes || ServiRelease | PIC3...
E@ Start_PIC32MZ2048EC Customize...
ﬁ Header Files
ﬁ‘ Important Files
ﬁ Linker Files
E}ﬁ Source Files
E El[ai Application
P oEn

These are some useful shortcut keys:

[Ctrl + F8] - Toggle line breakpoint
[F5] - Run the application

[F7] - Step into

[F8] - Step over
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Chapter 9
Keil MDK

This chapter contains additional information to start working with the sample applications
and Keil MDK.
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9.1 Changing the sample application

To change the sample application, open the Application folder and use “drag and drop”
in the Project window of the KEIL MDK IDE. Move the included sample application (e.g.
SEGGERDEMO. ¢) in the Application\Excluded folder and move the favored sample appli-
cation from the Application\Excluded folder to the Application folder.

k4 start_LPC2478_EA - p¥ision3 [_ O]

File Edit \iew Project Debug Flash Peripherals Tools SWCS  Window Help

A= - N - R el
= 0% % K B [¢a]
«=»> @& aBFEoe @

¥ 4<|Debug FLASH JMink = & & &=

[Praject Woarkspace - x|
=-#-3 Debug_FLASH_J-Link

El{ﬁ Application

- SegqaerDemno,c

i:l ApplicationExcluded

|:| Application), SEQGERDEMO

|:| Setup

i:l SetuplExcluded

|:| Config

m Fs

F-07 GUI

|:| Inc

m IP

m 05

F-77 USE

E-[7 Ui

B.[= . |%. %

x e
k -
a4 nnm Build .f{. Cormand h Fird in Files {‘ |I 1| I 3
Ready v
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9.2 Build, download and run your application

Press [F7] to compile the selected sample application. The build log should report no errors
or warnings.

Press CTRL+[F5] to download the application and start a debug session. After download
your screen should be similar to the screenshot below, halting at mai n() .

k7 Start_1PC2478_EA - p¥ision3 M=] E3
File Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help

g s Re oe|ss s anml 000 Z#é «-n a@REseT D
sEemREo »e 6y gEs nER[E] A

| Project Warkspace

Register | Value I;
- Current

B c:\Work',emPack', Trial' Shipping' SeggerEval_LPC2478_EA_ARM_KEIL_MDK_FS_GUI_IP_0S_USB_080903"Start},05M... M= E

R R R A SRS E AL RS E AR
259+

261 * main

2

Eﬂ\mid main(void) {

03_IncDI(); A* Tritially disable interrupts #/
OF_TnicKerni): /% Initislize 05 =
O5_InitHW(); /#% Initialize Hardware for 05 £
BESF_Initi): /% Initialize BSP module 2/
BSP_SetLED(0) ;

OS_CREATETASK (£TCBO, "MainTask”, MainTask, 100, Stack0):

03_Starti):

0
(0x00000000
0y ]
0y

0y ]
(0x00000000
(0x00000000
(0x00000000

-
[+ B 0x00000010 hdl -
Files = Regs 'ﬂIBuuks | *} Functions ‘ @Templa’ms | LA ]
| Symbols < x| tain.c
x = =

. _I :( Hame :( Address: H ): Stack Frames :( Filter: | Execution-all
LOAD OutputhLPC2478 EahDebuy FLASH J =
- - - Frame # | Address J

Setupi)

/4 3tops at "Reset"., The following 1
/g, main

3

|~ 4 i .

‘g AS3IGHN BreakDisable BreakEnable — _t: =5 LI LLA" @

£ = £ 2 3

2 A<M\ Buid ) command £ FindinFl[ 4[| | Z [T r Dol cocats &watch s - || 2 [T M\ memory #1 4 Memary #2 Sl I &
Ready [ [3-LInk | 3-TRACE |t1: 0.0000000C

As soon as your application halts at main(), press [F5] again to run the application.
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Chapter 10

Prebuild sample application

This chapter explains how to download the prebuild application samples into your target
using the SEGGER J- Li nk and the J- Li nk Conmander .
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CHAPTER 10

10.1 Using J-Link Commander

If you are using a SEGGER J- Li nk as debug probe, it is possible to download the prebuild
sample application via J- Li nk Commander by following the steps described in this chapter.
Connect your target to your host PC via J-Link, ensure your board is powered and start the
batch file StartBinary.bat. The download of the application will now be executed.

Using J-Link Commander

BE Ch\Windows\systerm32\cmd.exe

0
) ; D M D

= 5

=
=

= =
=

=

=

=

EESESEE S

=
o)
=

= 5

=

=
=

=

(=]
=

Lo ][ & ]S

-

=

m

=

= 5 S 5
el R

EEEEEDE S

SEGGER J-Link V5.10g - Flash download (572 KE)

Compare § 100.0% |
Erase | 100.0%% |
Program § B5.0% |
Verity | 0.0%

0.404z
0.082s
0.305z

Programrning range 0=00006000 - 0=0000E67FF [2 KEB]

073z

After the download has been finished, the prebuild application will start automatically.

For additional information on how to use J-Link or J-Li nk Conmander, please refer to
the J-Link documentation (UM08001). The J-Link documentation (UM08001) and J- Li nk
Conmander are part of the J-Link Software and Documentation Package, which may be
downloaded from segger.com/jlink-software.html .
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Chapter 11

Literature and references

This chapter lists documents which may be useful to gain a deeper understanding of tech-

nical details.
Reference Product Description

UM01001 | embOS This document gives information about using the generic
parts of embOS.
This document gives information about using the CPU and

UM010xx | embOS compiler specific parts of embOS. It is included in respec-
tive embOS trial packages available from SEGGER.

UM02001 | emFile This_document gives information about using SEGGER
emFile.

UM03001 | emWin This c_locument gives information about using SEGGER
emWin.

UMO07001 | embOS/IP This document gives information about using SEGGER
embOS/IP.

UMO08001 | I3-Link / J-Trace This document gives information about using SEGGER J-
Link / J-Trace.

UM09001 | emUSB Device This docgment gives information about using SEGGER
USB Device.

UM10001 | emUSB Host This document gives information about using SEGGER
USB Host.

UM14001 | emModbus This document gives information about using SEGGER
Modbus.

UM15001 | emSSL Zngfcument gives information about using SEGGER

If not stated otherwise, all manuals are publicly available for download (see links above)
and are also shipped within the package, in the Doc folder.
The emSSL manual is available upon request.
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Chapter 12

Appendix
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12.1 Software components in the package

12.1.1 emFile

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

emFile is a high-performance library that has been optimized for minimum memory con-
sumption in RAM and ROM, high speed and versatility.

The emFile documentation may be found at Doc\UMD2001_enFi | e.pdf.

12.1.2 emModbus

emModbus is SEGGER'’s implementation of the Modbus protocol, supports communication
via UART (ASCII, RTU) and Ethernet (Modbus/TCP and Modbus/UDP) and is capable to
communicate with any Modbus compliant device.

The emModbus documentation may be found at Doc\UML4001_enivbdbus.pdf.

12.1.3 emWin

emWin is SEGGER’s embedded Graphical User Interface (GUI) using a feature rich API and
providing an efficient, processor- and LCD-controller-independent GUI for any application
that operates with a graphical LCD. It may be adapted to any size physical and virtual
display with any LCD controller and CPU.

The emWin documentation may be found at Doc\UMD3001_emW n.pdf.

12.1.4 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 applications
and has been optimized for minimum memory consumption in both RAM and ROM, as well
as high speed and versatility.

The embOS documentation may be found at Doc\UMD1001 enbCS.pdf and Doc
\UMD10xx_enbOS_<cpu>_<compiler>.pdf.
12.1.5 embOS/IP

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

The embOS/IP documentation may be found at Doc\UM)7001_enbCsI P.pdf.

12.1.6 emUSB Device

emUSB Device is SEGGER’s embedded USB Device stack. It features bulk communication
as well as device classes such as MSD, CDC or HID.

The emUSB Device documentation may be found at Doc\UMD9001 enlJSB.pdf.

12.1.7 emUSB Host

emUSB Host is SEGGER’s embedded USB Host stack. It features bulk communication as
well as device classes such as MSD or HID, and also supports external hubs.

The emUSB Host documentation may be found at Doc\UML0001_enlJSBH.pdf.
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12.1.8 emSSL

emSSL is a SEGGER software library that enables secure connections across the Internet.
emSSL offers both client and server capability.

The emSSL documentation may be found at Doc\UML5001_enSSL.pdf.

Note

The emSSL software is classified as dual-use good according to Category 5, Part 2
“Information Security” of EC Regulation No 428/2009. Any export or transfer of the

software with a destination outside the European Union requires an export permission
(Art. 22 Abs. 8 und 10 EG-Dual-Use-VO).

Therefore, two versions of each SEGGER Eval Software package are available:

e The standard version available for download via SEGGER website: Evalboards

e The complete version available up on request via i nf o@egger. com

The standard version does not contain export restricted software components.
12.1.9 emCompress

emCompress is a compression system that is able to reduce the storage requirements of
data that must be embedded into an application.

The emCompress documentation may be found at Doc\UML7001_enConpr ess.pdf.

Getting Started with SEGGER Eval Software (AN00020) © 2014-2018 SEGGER Microcontroller GmbH


https://www.segger.com/evalboards.html

45

CHAPTER 12 Package structure

12.2 Package structure

Each component of SEGGER Eval Software is provided in library form with additional header
files; sample applications are provided as source code.

In order to get started, it is neither necessary nor recommended to apply changes to the
file structure of the SEGGER Eval Software package. Any desirable changes, e.g. changing
the current sample application, should be done from inside the IDE.

The root directory of the package includes the folders listed below.

Directory Contents

Application Various application samples for the middleware components
Ready-to-use example project(s) using the middleware libraries as well

BSP as the Board Support Package (BSP). The BSP consists of all files that
are required to initialize the target hardware, or to build an executable
for the target hardware.

COMPRESS emCompress header files and libraries

CRYPTO emCrypt header files and libraries

Doc Documentation of the SEGGER Eval Software and of the included mid-
dleware components

FS emFile header files and libraries

GUI emWin header files and libraries

IP embOS/IP header files and libraries

MB emModbus header files and libraries

0s embOS header files and libraries

Prebuild Prebuild binary of the SEGGERDEMO

SECURE emSecure header files and libraries
Utility functions that are not directly related to one of the included mid-

SEGGER
dleware components

SSH emSSH header files and libraries

SSL emSSL header files and libraries

uUsSB-D emUSB Device header files and libraries

USB-H emUSB Host header files and libraries
Example applications for Microsoft Windows and the drivers required

Windows for USB functionality. Refer to the User and reference guide for emJSB
[UM09001] for more information about the installation of these drivers.

Furthermore, the Li cense. t xt file and this application note are located at the root direc-

tory.

The middleware (like FS, GUI, IP....) folders all include the following subfolder structure:

Directory Contents
Conf Configuration files
Inc Header files
Lib Library files
0s OS abstraction layers
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