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Embedded Connectivity Challenges

Serial Interfaces
Best Choice, wide support.
Easy Implementation
CAN & USB Supported

Multiple Devices, Multiple Interfaces

Need support for numerous standards

Easy, PC style communication /v

High Speed , 7 Internet

Multi-Point Access
Different parts of system need device access
Devices need to be system wide resource

Web and Remote Communication

Access to web-based resources
Remote Information Transfer
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Real-Time Library (RL-ARM)

Extensive library of common ready-to-use components, to
speed software development.

RealView Meets Embedded Developers needs
Real-Time Library Solves Common Embedded Challenges
RTX Real-Time Kernel Real-Time Systems

Embedded Communication
TCP/IP Network Suite

TCP, UDP, PPP, and SLIP Interface
HTTP Server with CGI Scripting
Telnet Server, TFTP Server
SMTP Client, DNS Resolver

Designed for use with MCU Devices
High level of Re-use
Extensive Range of Application Examples
As with all Keil tools.
Can be used as building blocks.
Royalty Free
CAN Interface RTX (Object) even included in MDK

Flash File System

Template Applications

USB Device Interface

TCPnet Networking Suite

RealView Real-Time Library

RealView*

Tools by ARM"




TCPnet Networking Suite (RL-TCPnet)

Ground-up design for embedded applications, maximum performance,
minimum memory requirement and easy to use.

Socket Interface TCPnet Networking Suite

TCP/IP

UDP HTTP Server SMTP Server
Physical Interfaces Eehene ONS Resolver

Ethernet

PPP (serial connection) Ethernet Modem UART

SLIP (dial-up) erne odem Debug UART
Standard Applications

HTTP Web Server with CGI Debugging

Scripting Multiple Debug Levels:

Telnet and TFTP Server Errors only

SMTP Client Complete status information

DNS Resolver Status information on UART interface

Flexible TCP/IP Communication Layer

TCPnet may be used with or without the RTX Kernel, fully integrated with
pVision for easy configuration and debug
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Scalable TCP/IP Connectivity

Direct PC Connection
Easily replaces point-point
serial connection
High Speed ~100Mbps

Crossover Patch-Cable

AR

Scalable TCP/IP Connectivity

Simple Network
More Flexible System
Easily expanded

LAN

Ethernet Switch

AR




Scalable TCP/IP Connectivity

Complex Network
Multiple devices and interfaces

] Easy data sharing
'1 Flexible Configuration

Scalable TCP/IP Connectivity

Internet Connectivity

‘ TCPnet provides easy solution
m '? / to connect to the world.

Internet




Serial TCP/IP Connectivity

Classic Serial Modem Interface
TCPnet provides serial interface
support for PPP/SLIP.

D

Internet
RS232

i | &
= PPPISLIP

_—

Telephone
Line

Modem

Flexible TCP/IP Connectivity

Cellular / Wireless Interface
Extended to wireless world.

RS232
PPP/SLIP
GPRS/GSM
RS232 Internet
™ — Telephone
% pPPP/SLIP r Line
Modem




Real-Time Library — RTX & TCPnet Examples

_|.\Examples Example Projects show a_complete configuration and
help you to get started quickly.
__/.\Boards All examples are ready to run on Evaluation Boards.

RTOS Kernel Examples

[ Artx_ex1 Use basic RTOS kernel features: timeouts & signals.

[ Artx_ex2 Show task priorities and signal passing.

[ Mailbox Using the Mailbox and Memory Allocation functions.

[ Traffic Complete Traffic Light Controller with serial communication.

TCPnet Networking Examples (run on Atmel, NXP and ST Evaluation Boards)

| Http_demo HTTP Server with Password Protection and CGI Scripting.
[ Telnet_demo Telnet Server shows a simple IP based command line interface.
! DNS_demo Using the DNS Resolver that connects to host names.

[ LEDSwitch Controlling with TCP/IP, UCP via Ethernet, SLIP or PPP Link.
[ SMTP_demo Shows sending of a dynamic message to an email address.

Real-Time Library — TCPnet Example

HTTP Server with CGlI Interface

Server provides authentication and allows multiple sessions
A CGl interface allows interaction with MCU hardware.
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Real-Time Library — TCPnet Examples

LED Switch

LED’s can be controlled via PC or other eval board

Uses TCP and UDP.

PC running LED
Switch Client

LAN

Ethernet Switch

Evaluation Boards with LED Switch Client

Frotocol | -~ Transfer por
& TCP
© UpP
Boad IF

1007

192.168.2.110

F2
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00 T rrnr

LEDSwitch Utility
(complete source code in

\Keil\ARM\Utilities\LEDSwitch)

RL-TCPnet — Examples: Memory Footprint

HTTP Server: Web Server supporting dynamic Web pages and CGI Scripting
Telnet Server: with command line interface, authorization etc.

TFTP Server: for uploading files (for example Web pages to a Web Server)
SMTP Client: for sending automated emails
LED Switch Server and Client: shows basic TCP/IP and UDP communication
DNS Resolver: used to resolve IP address from the Host name

HTTP Server (without RTX Kernel) 41,984 Bytes 20,112 Bytes
HTTP Server (with RTX Kernel) 45,240 Bytes 21,776 Bytes
Telnet Server 22,312 Bytes 20,112 Bytes
TFTP Server 34,996 Bytes 24,320 Bytes
SMTP Client 16,736 Bytes 19,600 Bytes
LED Switch Server 11,220 Bytes 19,568 Bytes
LED Switch Client 15,328 Bytes 19,576 Bytes
DNS Resolver 15,328 Bytes 19,776 Bytes




Flash File System

RealView Real-Time Library

AR

Flash File System (RL-Flash)

RL-ARM includes a Flash File System that allows to create, save, read
and modify files on ROM, RAM, classic Flash ROM, and Memory Cards

Classic C File I/0 Functions interface to
RAM or ROM images
Standard Flash ROM Flash File System
SD or MMC Memory Cards

Standard Flash ROM

Configurable algorithm similar to
ULINK2 Flash Programming
Lightweight interface with small
hardware requirements

Standard C File I/O Functions

File Table Flash Driver FAT12/16

ROM RAM Flash ROM SD/IMMC

SD / MMC Memory Cards
via proven SPI or MMC interface available in many ARM based Microcontrollers
Format Function and Time Stamps (only interface to RTC needed)
using FAT12 or FAT16 Flash File System (8.3 Filename conventions)

AR



Real-Time Library — Flash Examples

SD Memory Card on MCB2300 SD Card
File 1/0 with SD Memory Card
Simple Command Interface l

Targets for UART or
Real-Time Agent

= Roal-Tima Agent Terminal

| SB/MNC Card File Manipulation example B . Reol Time Agent Terminal FER
+ commard + funceion ' = >
| CAP frame (/4] caprures serial data to a file 1 i
1 7k option appends data to a £ile] | o> dir
| FILL fname [nnnn] filled wich cexc 1
1 1 Jrite System Directory...
| TYPE tname L 1 st 1,000,014  01.11.2006 12:00
| PEN froamel fmamel | eenames o file ko ' fnamel! 1 M. TET 2,000,020 01.11.2006 12:00
| COPY fin [£inZ] fout | copies & file 'fin' to ‘Zout' file I T 4.000.0%6 01.11.2006 12:00
! ("£in2' opcion merges ‘fim' amd 'fim2°) | fEwa, 7T 8,000,132 01.11.2006 12:00
| DEL Zname eleces & file 1 M1, TXT 1€.000.224 01.11.2006 12100
| DIR [mask] 1splays & list of files in the directory | fyss 1y 33000 448 01.11.3006 13:00
| :'[':":" et 1 a"'""_‘"" ";""' :";"V C_. | 1 fmss.xr £4.000.896 01.11.2006 12:00
| = S | diapleys this belp ! 7 Pile(al 127,001,778 byrea
B63.460.568 bytes free.
S0/MNC Init Fadled
Insert Eemory card and press key... —— -
< ¥
el -
< »

USB Device Interface

RealView Real-Time Library

RealView-
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USB Device Interface (RL-USB)

RL-ARM includes Device Interfaces for common USB device classes
which have default support in Windows 2000/XP/Vista (no driver hassle).

Templates for standard ARM processor-based Microcontrollers
proven Hardware Layer
USB Event Handler (HW specific) USB Device Driver
Generic USB Core

Common USB Device Classes
(HID, MSD, Audio) USB Core

HID Device Audio Device

RTX Messages Interface USB Event Handler

enough power for other user tasks USB Hardware Layer

Common USB Device Classes
Human Interface Device (HID): Mouse, Keyboard, Control Device
Audio Device: Speaker, Microphone, Audio CD
Mass Storage Device (MSD): USB Stick, Camera, (any external files)
Communication Device: USB-COM Adapter, Telephone Modem (not yet in RL-ARM)

AR

USB - Configuration

Implementing USB Devices requires USB know-how even when
RL-ARM simplifies the configuration of the main USB parameters.

Use a standard USB Template

Adjust USB Core Parameters
i . Egardal | Colpsesa | Mo |
Update the Device Descriptors e =
Extend the USB Event Handlers = LB Configurabon
USE Power Bus-powered
M Mumber of Interfaces 4
Composite Devices ot - N
USB Core Configuration " oy
Specify USB Event Handlers % Endont Events
Add USB Classes e @
. . . Human Interface Device: (HID) 3
Configure the Device Descriptor Interface Marbar 0
7 T
Implement USB Class Code # I
Add USB Class Code from LT
the related USB Template USB Core Comfiaurati —_—
. ore Contiguration using the
Re-assign USB Event Handlers uVision Configuration Wizard
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Real-Time Library — USB Templates

HID Template = HID Client ®
Connects to PC without driver Human Inteiface Device
LED’s can be controlled from PC application Devee [keimasTRIHD -]
Switches are reported to the PC application S A
oo FrrrrC
Outputs (LEDs)

765432
b Frerer

1=
mlc

q-
e

LEDSwitch Utility
(complete source code in
\KeilARM\Utilities\USB_Client1)

USB HID

Other USB Templates

Audio: implements a PC Speaker
MSD: implements a Memory Stick

CAN Interface

RealView Real-Time Library

RealView*

Tools by ARM"




CAN Interface (RL-CAN)

RL-ARM includes a generic CAN driver and hardware adaptations
for several ARM based Microcontrollers.

Interrupt-Driven Hardware Layer for standard ARM based Microcontrollers
Atmel SAM7 series
NXP LPC21xx/LPC23xx CAN Interface
ST STRY series

Can Driver

RTX Memory Pool RTX Messages
Implemented using RTX Kernel

Memory Pool
Message Passing

CAN Hardware Layer

API that allows to control several on-chip CAN Controllers
Initialize and start CAN communication
Define CAN message objects for receiving or transmitting
Send, Request, or Receive CAN messages

Real-Time Library — CAN Example

Using Keil MCB2100 Evaluation Board

A/D Converter gets input voltage from Potentiometer
Input Voltage send every second (via CAN2)
Message received via CAN is displayed on LED’s (via CAN1)

Using pVision Simulation Analog Input CAN Tx

Script generates Voltage
A/D input voltage Incremental —, ,
. ' Scri CAN Rec LED’s
Messages received via CAN2 cript
CAN Communication &=
Hursber | States | 21D (Hea] | Di | Lees | Do o) -
10 @0 3 0 vem 1 8
" 0SS 1 B Rec 1 @
12 SR 1 6 Re 1 0
13 SIS 1 07 Ree 1 O
1 sEsaz 1 o Rec 1 05
15 SRR 1 0 Re 1 B
1 SO0 2 21 e 13 Genaral Purpose Input/Dutput 1 (GPID 1)
7 SENIM 1 0 Rec 1 I .
1 EENS 1 @ R 1 ®
19 ST 1 01 Ree 1 0 O T Tl B 3 L .
2 SesanzT 1 o Rec 1 D& -
a sEEE 1 =] Bee 1 (@ WOISET: 000230000 TIT T I TR T TR T T FTrrrrr
; m:r&;: a;: ﬁ‘lg SOTCLR | T P e CrrrrrT
] BEENE 1 @ Re 1 W0 000
o RSN 1 3l Rec 1 0 01PR 072 PRPPRFRFFF MRPTTTPR FTTTTTTT FTTTTTT
= BESIIRE 1 o Rec 1 F P |(WFF 230000 e =
Fl NI 1 @ R 1M
E OIS 3 07w 1 %
-] ETOSATIM 1 L= Rec 1 11 -




Virtual Simulation Registers (VTREG)

pVision provides VTREGs for controlling of serial communication (CAN, 12C, SSP, SPI). CAN
1/O is simulated using the following VTREGs.

uVision User's Guide

Events | Support Baarih K
Virtual Simulation Registers (VTREG) 99 ©

The pvision3 Debugger mplements virtual simulation registers (VTREG) that

can wwiew the CAM Communication on the Debugger command lne

Wil or within Dabug and Sagnal hanctions, Th followsng ragistens

implamants

CANNID Is an 11-bet or 29-bit kdentfier of the message
curmently transfered. The ID size is specified with the
vk in the CANGIN of CANOGUT VTREG. For short 11
bit identifiers only the 11 LSS bets are used of this
VTREG.

AL The data kength of the CAN message. Vabd vakues for

a0 0.8,

< CANMBO ...CAMNET The Ylata bytes of the CAN message. B data bytes are
mentad to accens the indiidual mesiags bytes of
Eh current object. |
CANXN 4 w4t by the wer of within debug hactions to simdate
ncomng messages. The followng values are possible:
» CANXIN = | receive the cLITent message using a 11-
it e tifier.
® CANNIN = 2 recense the cument message using 3 29-
et e tifier,
n CANEIN = ] request & remate frame from the
apphcation program with matching 11-bit identifier.
& CANIN = 4 request a remote frame from the
appheation pregram with matching 79-bt dentifier,
o CAMuIN = OFF simulate BUSOFF mode of the CAN
controller. CAMXIN is Set to O by the smulator when
the massage has be procassed by tha pvisiond
(5] Procens Gutgon; iensages simulator.

_y¥irtus armatron Hegiaters
TRG)
1] S bnzomes Uessages

MVision Debug & Signal Functions

Users define and generate complex input functions
as stimulus to simulation models.

simulates Complex Input FUNC void SendCANmessage (void) {
X CANOID = 0x4500;// message ID = 0x4500
Scripts for CAN Input caNOL = 2; // message length 2 bytes

CANOBO = 0x12; // message data byte 0
and Output Messages. CANOBI = 0x34; // message data byte 1
CANOIN = 2; // send message with 29-bit ID

Signal Functions FNC votd Print_CANmessage (void) {
Automated Message Processing e .

case 1: printf("\nSend 11l-bit ID=%X", CANAID) ; break;
Periodic CAN Messages. case 2: printf("\nSend 29-bit ID=$X", CANAID); break;

case 3: printf("\nRequest 11l-bit ID=%X", CANAID) ;
return;
case 4: printf("\nRequest 29-bit ID=%08X", CANAID);
return;

}

printf ("\nMessage Length %d, Data: ", CANOL);

printf("%$X .. X", CANOBO, .., CANOB7);

}

// Set Breakpoint on CAN Output VTREG
BS WRITE CANOOUT, 1, "Print CANmessage ()"

AR




Need More Help?

Application Notes on www.keil.com/appnotes
192: Using TCP/IP Examples on ARM Powered Evaluation Boards
195: Developing HID USB Device Drivers For Embedded Systems

W7 Apptiate 192: Using TR/ [xamples om MM powered [valuation loardu

Ao i Mﬂ;'?ﬁlg:ig‘:f;.{lp Examphes on [>z KE I L

A ARF Compary

il MCISTHS.
andard [ e

EEEE

Software that handies 3 TCF/IP or 3 UDP COmMUncation s 3 lot more complex than running 3 simple serial interface
Thee: chapter TCP/TP Basics explans the tems us T ections and configurabon possibities

consumgtion, not for performance.

Tha Realviow Keal- Time Librace (RILARM) 3dds 1o MOK-ARM «
8 3 fuk featured KTOS Kermel e
enmemrneation draers. HTL-ARM i
Patmurking Sute (e,

RTL-ARM ships with the fofowing TCR/TP example apphcations that help you to understand the periormance of ths
sohition:

» LIS Swilich Server cort: et SLIP, of PP
® LLD Switch Client 56
= MLIP Server. & Wl
» Telmet Server with command line interlace, cier Jutherization, 4ec.,
= TETP Server for uploadng Web pages to 3 Web Server,

* SMIP Client for sanding automated smads,

» DS Resplver ssed to reschee P address from the Host rame.

Get More Information

Customers use www.keil.com on a daily basis to obtain
program examples, latest technical information, and support.

Application Notes

Program Examples

Device Database

Support Knowledgebase

Discussion Forum




