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CMX-MicroNet™

True TCP/I P Networking on 8-, 16- and

32-Bit Processorsdl

Remote Device #77:
“ AM FUNCTIONING

PROPERLY”
Subsystems Fluid
#1 #2 #3 #4 Level -__
Iﬁ Iﬁ m - I e T ::l[

Rom Specifications: 5K -32K bytes

Depending upon processor, protocols used and options selected

Finally, the Right Connectivity Solution for Your 8-bit,
16-bit and 32-bit Embedded Processors

CMX-MicroNet has been developed by the company that is famous for pro-
viding complete, elegant solutions to the embedded community - CMX! Our
devel opers have the expertise and hands-on experience to satisfy the most strin-
gent real time demands that the 8-, 16- and 32-bit community deals with every
day. When we set about the task of creating the first true TCP/IP stack for these
popular processors, we knew that it had to have:

Only Industry Standard Protocols. Of what benefit are closed, proprietary
protocols that constrain and confuse your devel opment team? CMX-MicroNet
offers only industry standard protocols running right on your target processor
and we provide full source code with every sale!

Use your Current Processor. Why should you have to upgrade your current
processor, or, worst yet, add another processor just for TCP/IP? Those hardware
costs can really add up! CMX-MicroNet allows you to work with your current
design and still implement the networking connectivity you need.

An Affordable Pricing Structure. CMX-MicroNet offers alow, one-time fee
and no royalties on deployed products. And you get the entire source code for
free with every purchase!

Supported Protocols

. TCP
. PPP

. UDP

. SLIP

- IP

« HTTPWeb Server
. DHCP

. FTP

- TFTP

. SMTP

.« SNTP

. POP3

. DNS

.+ SNMP

Connectivity

* Ethernet

* Wireless Ethernet
e Dial Up

* Direct

CMX Systems, Inc. - 12276 San Jose Blvd #511 - Jacksonville, FL 32223
Tel: 904.880.1840 - Fax: 904.880.1632 - Email: cmx@cmx.com - WWW: http://www.cmx.com




CM X-Micronet Configuration Manager

& CMX-MicroNet V308 Configuration

Must only be used with MicraMet3.08 and abowve.

Ethernet Enabled FTP | TFTP | SNTP | FTPServer | FTPClient
DHCP | BOOTP | PPP | Modem | HTTP |
SMTP | witualFile | SNMP | DNS | POP3
SUP sz 1 sockets | P | TP | aRP
UDF Enabled

FFF Enabled

TCF Enakled
D 2 Murmber of Interfaces. If 1, a single connection is allowed, if > 1,
ARF Enshled then Ethermet and PPP or 5LIF is allowed

DHCF Enahled — Connectivity

BOOTF Enabled [~ sLP v PING_REPLY
v PPF v TCF Enahled
[v Ethermet v UDP Enahled

[ Paolled Ethemet o UDP Checksum on
v
SMTPF Enahled |—5 Ethernet Wait Send

Ticks
[ IGMP

“WFS Enabled I_ HW Checksum

bocerm Enabled
IGMP Enabled Edl DNS Enabled
SMMF Enabled
SMNTF Enabled

CMX-MicroNet is easy to configure and integrate with your application. Get your
embedded processor networked FAST with CMX-MicroNet.

| mportant Features of CMX-MicroNet

e Tested and Proven with Hundreds of e FTPFiles, Including New Firmware
Design WinsAround the World Send Emails

e Extremely Small ROM/RAM * Can Serve up JavaApplets
Requirements » No Proprietary Protocols

« SupportsVirtually All 8-, 16-, 32-bit * Runs Stand Alone or with any RTOS

Processors and DSPs ) .
* Economical One Time Fee, Excellent

» Software Solution does not Require Manuals and Support
Additional Processor

. * Full Source Code Provided
» Web Pages May Contain CGl calls & . : :
Server Side Includes No Royalties on Shipped Products

Contact CM X for a current list of supported processors.

Portability

CMX-MicroNet has been designed for maximum portability and is written in 100% standard C code. As a conse-
guence, some clients have decided to port the software to processors not yet supported directly by CMX, including
microprocessors, microcontrollers and DSPs. Please contact CM X about this option.
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CMX-RTX"

IS YOUR PROCESSOR [N
NEED OF A REAL-TIME
MULTI-TASKING
OPERATING SYSTEM?

¢ Does your processor control the
way you program?

¢ Do you spend too much timefig-
uring out how to make a section
of code execute when it needs
to?

¢ Do you constantly have to test
flags (or go to routines that test)
to see if you should execute a
certain function?

¢ Do you spend too much time
with interrupt routines while
trying to write the code neces-
sary to process the interrupt's
event because the main code
would not get to it in a timely
manner ?

If you answered YES to any of the above
guestions, you would certainly benefit
from considering an RTOS for your appli-
cation.

In some cases, well structured linear pro-
gramming is sufficient for a product. In
most cases, however, programmers appre-
ciate not having to worry about structur-
ing their code to perform al necessary
tasks in a timely manner. This is where
CMX-RTX can help. CMX-RTX alows
tasks (pieces of code that do specific
duties) to run quasi-concurrently. This
means that tasks will seem to run al at the
same time - doing many specific jobs
simultaneously.

CMX-RTX takes the worry and headaches
out of rea time programming. Our soft-
ware lets you concentrate on the overall
application while taking care of the little
detailsfor you. Finish your projects faster
and more efficiently with CMX-RTX in
your programmer's toolbox!

.‘< COMPILERS '8

Over 25 Vendors Supported

RTOSs Debuggers
» CMX-RTX * CMXBUG
* CMX-TINY+ * CMXTRACKER

* CMXKAWARE
TCP/IP NETWORKING and FILE SUppoit

Kernel Awareness to Many Debuggers/Simulatois

[ Most 8/16/32 bit |
‘x Embedded DSPs, |

. Microcomputers, /
“Microprocessors
~ Supported

CMX-RTX offers a truly preemp-
tive, multi-tasking operating system.

WHAT DOES TRULY
PREEMPTIVE MEAN?

Some RTOS vendors offer only coopera-
tive scheduling which means that the run-
ning task has to call the scheduler to per-
form atask switch. Others offer time dlic-
ing in which each task runs for a certain
period of time at which point atask switch
takes place no matter what. Other vendors
claim to be fully preemptive, yet they do
not allow any interrupt to cause a preemp-
tion. All of these models will fail you at
one point or another.

CMX-RTX allows atask of higher priori-
ty that is able to run (whether starting or
resuming) to preempt the lower priority
running task. This will cause the sched-
uler to save the context of the running
(lower priority) task and restore the con-
text of the higher priority task so that it is
now running. A truly preemptive RTOS
allows interrupts to cause an immediate
task switch. This meansthat the interrupts
now have the added ability of using the
RTOS's functions and causing an immedi-
ate context switch if needed.

NOT ALL REAL TIME
OPERATING SYSTEMS
ARE CREATED EQUAL!

CMX-RTX is apowerful RTOS that
uniquely provides:

¢ The smallest footprint
¢ Thefastest context switch times

¢ Thelowest interrupt latency
times

¢ True preemption

¢ Scheduler and interrupt
handler written in assembly for
speed and optimization

¢ Optional co-operative and time-
dlicing scheduling

¢ Nested interrupts

¢ All functions contained in a
library

¢ Interrupt callable functions
¢ Scalability
¢ Several C vendors supported

NOT ALL COMPANIES
ARE CREATED EQUAL

CMX technical support is renowned
throughout the world. Average wait times
for a tech support person is under one
minute and over 95% of our cals are
resolved over the phone! If a question
cannot be resolved over the phone, the
answer is usually found and relayed to the
customer within hours.

Our philosophy also includes giving the
engineer al of the source code to the prod-
uct. Thisisnot only an invaluable debug-
ging tool, but dramatically reduces the
learning curve associated with any RTOS.
It also allows for smaller code size
because only functions that are used are
linked into the final output module.

CMX Systems, Inc. - 12276 San Jose Blvd #511 - Jacksonville, FL 32223
Tel: 904.880.1840 - Fax: 904.880.1632 - Email: cmx@cmx.com - WWW: http://www.cmx.com



TASK MANAGEMENT

Cresate atask.

Remove a task.

Start atask.

Suspend a task, with time-out
provision.

Wake a suspended task.
Forcefully wake a task.
Change a task's priority.
Terminate a task early.

Do a cooperative rescheduling.
Disable task scheduling.
Enable task scheduling.

EVENT MANAGEMENT

Wait on event(s), with time-out
provision.

Set an event.

Clear an event.

SEMAPHORE MANAGEMENT

Get semaphore.

Pend for semaphore, with time
out provision.

Post to semaphore.

Flush semaphore.

A PARTIAL LISTING OF
CMX-RTX FUNCTIONS

MESSAGE MANAGEMENT

Get a message.

Wait for a message, with time

out provision.

Send a message.

Send a message, wait for reply.
Wake task that sent message, if
waiting on reply.

Wait on Mailbox(s), with time
out provision.

QUEUE MANAGEMENT

Create a circular queue.

Reset queue to empty.

Add to top of queue.

Add to bottom of queue.
Remove from top of queue.
Remove from bottom of queue.

RESOURCE
MANAGEMENT

Get a resource.

Reserve aresource, with time
out provision.

Release a resource.

Automatic priority inversion.
MEMORY MANAGEMENT

Create a fixed block pool.
Request free block from pool.
Release block back to pool.

TIMER MANAGEMENT

Create acyclic timer.

Change a cyclic timer event
parameters.

Start a cyclic timer.

Restart a cyclic timer.

Stop a cyclic timer.

Restart a cyclic timer with new
initial time period.

Restart a cyclic timer with new
cyclic time period.

SYSTEM MANAGEMENT

Initialize CMX.

Enter CMX.

Enter interrupt.

Exit interrupt.

Enter power down mode.

Contact CM X for a current list of supported processors.

AMD

IBM

Sony

Baxter

Philips
TV/COM
Analog Devices
Fujitsu Telecom
Ericsson Mobile
Nokia Telecomm
Invensys

L R 2 2 2 2 2 R 2R 2% 2R 2

A Few Customers of CMX...

ITT

AMP

Ford

Boeing

U.S. Navy

U.S. Rabotics
AT&T Wireless
Temic Telefunken
Hewlett Packard
Emerson Appliance
Bose Corporation

L R 2R R 2R 2R SR R R 2R R 2

TRW

Enraf

Xerox
Siemens
Rockwell

K enwood
Honeywell
ABB Power
Benefon OY
Allied Signal
Hughes Networ k

L 2R 2 2 2 R 2R 2R 2R 2% R 2
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CMX TCP/IP"

WHAT IS
CMX TCP/IP?

CMX TCP/IP is a portable, high perfor-
mance TCP/IPimplementation for embed-
ded systems. Memory usage is localized
and deterministic. CMX TCP/IP uses
RTOS signaling mechanisms to provide a
true, multi-tasking re-entrant network
stack. When no RTOS is available, CMX
TCP/IP provides a straight forward, single
threaded stack that supports multiple sock-
ets via the select multiplexer. The system
has a simple and familiar programming
API, including standard sockets and
callable application modules.

CMX TCP/IPisthe only solution that you
will need for embedded applications. Itis
embedded in set top boxes to connect
thousands of homes to the internet through
their cable TV provider. It links thousands
of sites to a home office for interactive,
satellite-based training. It connectsinstru-
ments to a PC or workstation over ether-
net. It links gaming tables and industrial
controllers on LAN's to host computers.

CMX TCP/IP is sophisticated enough to
handle the toughest wide area networking
jobs, but is still compact and economical
enough to be used in asimple LAN appli-
cation. CMX TCP/IPs low cost, clean
implementation, and high functionality
make it a breeze to add TCP/IP network-
ing to any application.

CMX TCP/IP
ISa 100% RFC
compliant
stack

Complete Solution for
Embedded Processors

| CMX-RTX | | CMX TCP/IP |

Real Time
Multi-Tasking
Operating

System

Client/Server

FTP, Telnet, Web,
SNMP, Mail

Socket Interface
BSD Compatible
Sockets

Protocols

TCP, IP, UDP, ICMP,
ARP, IGMP

Many 8/16/32 Bit

Microcomputers,

Microprocessors
and DSPs
Supported

Data Link Layer

Ethernet, Slip, PPP

Physical Layer

Drivers

CMX TCP/IP
INCLUDES:

TCP
UDP
P
ICMP
ARP
IGMP
SLIP

® & & & 6 O O o o

ETHERNET
Standard BSD

Socket I nterface

WHY USE
CMX TCP/IP?

When selecting networking tools for your
embedded project, there are technical
decisions to be made and there are busi-
ness decisions to be made. Once you have
determined that the tool is technically
appropriate, it is time to consider the fol-
lowing questions:

¢ Is full source code provided with the
system?

¢ Are there no royalty payments for
deployed products?

¢ Can the system be run without pur-
chasing an RTOS, if desired?

¢ Is the software fully documented and
supported?

¢ Istraining readily available?
¢ Isthe system economically priced?

With CMX TCP/IP, you can happily
answer YES to all of the above questions.
CMX isin the business of providing tools
that not only make sense to engineers but
to management, as well!

WHY CMX?

CMX technical support is renowned
throughout the world. Average wait times
for a tech support person is under one
minute and over 95% of our cals are
resolved over the phone! If a question
cannot be resolved over the phone, the
answer is usually found and relayed to the
customer within hours.

Our philosophy also includes giving the
engineer al of the source code to the prod-
uct. Thisisnot only an invaluable debug-
ging tool, but dramatically reduces the
learning curve associated with any TCP/IP
stack.

CMX Systems, Inc. - 12276 San Jose Blvd #511 - Jacksonville, FL 32223
Tel: 904.880.1840 - Fax: 904.880.1632 - Email: cmx@cmx.com - WWW: http://www.cmx.com



DHCP Client
DHCP Server
FFS

FTP

IMAP4

NAT

POP3 Client
PPP

PPPoE

SMTP

SNMP V2
TELNET Client
TELNET Server
TFTP

WEB Client
WEB Server

L R JEE R R R R R R R R R R JER I R 2

CMX TCP/IPAdd On Options

Dynamic Host Configuration Protocol Client
Dynamic Host Configuration Protocol Server
Flash File System

File Transfer Protocol Client/Server

Internet M essaging Access Protocol

Network Address Translation

Post Office Protocol

Point to Point / Serial Link Internet Protocols
PPP Over Ethernet

Simple Mail Transfer Protocol

Simple Network M anagement Protocol V2 Agent (includesV1)
Telnet Client (includes Telnet Server)

Telnet Server

Trivial File Transfer Protocol Client/Server
Embedded Web Client (includesWEB Server)
Embedded Web Server (HTTP Server)

CMX TCPI/IP offers Ethernet driversfor the most popular ethernet controllers avail-
able for the embedded industry. Thelibrary of driversalso includes driversfor sup-
ported target processorsthat offer an onboard MAC with the chip. Please contact
CMX for thelatest list of Ethernet Drivers and/or Wireless Ethernet functionality for
CMX TCPI/IP. For processorsthat have built-in ethernet capabilities, the drivers have
been specifically developed and are also provided with CM X TCP/IP.

Contact CM X for a current list of supported processors.

* & o o

Free Source Code

No Runtime Royalties
Unlimited Users per Site

Full Featured Regression Test
and Sample Program

IMPORTANT FEATURES

Easy to Use

No RTOS Required
Full Documentation
Free Technical Support
Economical

*® & & o o
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CMX-Tiny+ RTOS Minimizes RAM Usage
for 8-, 16, 32-bit processor s

The CMX-Tiny+ real time multi-tasking operating systemis an extremely "lean and mean" kernel that provides
an optimized, small footprint solution for 8-, 16-, 32-bit processors with l[imited RAM. This specially designed
RTOS allows the user to develop application code that is run under an RTOS and yet only use the onboard
RAM that the processor provides! CMX-Tiny+ does not need any externa RAM, regardless of whether the
processor can support the use of external RAM or not.

CMX-Tiny+'s code size is so small that it alows the processor's onboard FLASH to support both the user's
application code and the CM X-Tiny+ code, in most cases. This unique RTOS, based on a scaled down version
of the popular CMX-RTX ™., retains most of the power of CMX-RTX aswell as the more frequently used func-
tions. CMX-Tiny+, a truly preemptive RTOS, also provides support for cooperative scheduling, if desired.
CMX-Tiny+ also is integrated with the CMX-MicroNet™ TCP/IP stack for those applications requiring net-
working connectivity.

CMX-Tiny+ Features

Extremely Small FLASH/RAM Footprint

Truly Preemptive RTOS

L ow Power mode supported

Full Source Code With Every Purchase

Free Technical Support and Updates

L ow, Economical Pricing

No Royalties on Shipped Products

Integrated with CM X-MicroNet for Optional Networ king Connectivity

® & & 6 O O o o

Contact CM X for a current list of supported processors.

A Partial Listing of CM X-Tiny+ Functionality

e Task Management  Event M anagement
* Message M anagement * Resource Management
e System M anagement  Timer Management

CMX Systems, Inc. - 12276 San Jose Blvd #119 - Jacksonville, FL 32223
Tel: 904.880.1840 - Fax: 904.880.1632 - Email: cmx@cmx.com - WWW: http://www.cmx.com



EMX  CMXAdd-In Modules
CM XK Awar e kerne Awareness

Embedded systems engineers have long desired the ability to view their programming applications running under an RTOS viatheir In-
Circuit Emulators and SimulatorsyROM monitor debuggers. To meet this important need, CM X has developed CM XK Aware which
integrates seamlessly with a number of the leading emulator manufacturers' and/or C vendors' simulators/ROM monitor debuggers. The
result is adramatically enhanced debugging capability that will help to minimize application devel opment time, thereby reducing time
to market for companies that manufacture products which include embedded systems.

CMXKAware is an Active X object, DLL or ORTI (OSEK Run Time Interface) that presents all of the RTOS-specific information on
the screen. CMXKAware allows you to display CMX-RTX's internal data structuresin a convenient series of listsin the RTOS window
of the debugger. This provides you with information about each of the active tasks in the target application, about each semaphore,
resources, mailbox, queue and event flag group along with alist of al the tasks waiting on these kernel objects, and more. Data can
be displayed graphically in rea-time.

The new OSEK Run Time Interface (ORTI) for CMXKAware is a universal interface for development tools to the CMX-RTX RTOS.
This powerful and flexible interface allows for the evaluation and display of information about CMX-RTX, its state, its performance,
the different task states, the different operating system objects etc. The object information is provided viaan ASCII text file and since
these implementations are configured statically, this data will be available at compilation. Additionally, the ORTI file contains dynam-
ic information as a set of attributes that are represented by formulas to access corresponding dynamic values. Formulas for dynamic
data access are comprised of constants, operations, and symbolic names within the target file. By performing a continuous scan of the
internal data structures described in the ORTI file, debugging tools can extract and display critical kernel-relative information, such as
task states and event traces for the last four RTOS calls in the application under test. Further, the CMXKAware ORTI Builder (see
graphic below) automates the creation of ORTI files adapted to the CMX-RTX RTOS for debugging purposes, thereby allowing embed-
ded engineers to focus their efforts exclusively on debugging their application.

Since the OCX, DLL or ORTI utilizes the emulator or simulator kernel aware API, no target resources are used, as in the case with
CMXBug (shown on another page). Most emulators and simulatoryROM monitor debuggers are supported. Please contact CMX for
acomplete list of supported platforms.

o CMXKAware ORTI Builder - Cxconfig.h

File “iew Help

= 7
b axirnurn T azks you may have bazed on
the CMi RTOS config file read

Enable function Trace. This
[~ MUST have been enabled

CMXKAware
Tazk Mame Tagk Slot number i‘

- [T azki tazk1_=lot
ORTI Builder Task2 task2_siat
Tazk3 tazk3 =lot
Taszkd4 taszkd_=lot
Tazkh tazkB_=lot
TazkE tazkB_=lot j
Proceed Click here ta fill in default tazk names and slot numbers
Proceed Click here to read in a file containing task names and slot nurmbers
Shatus F415/2003 12:56 P

CMX Systems, Inc. - 12276 San Jose Blvd #511 - Jacksonville, FL 32223
Tel: 904.880.1840 - Fax: 904.880.1632 - Email: cmx@cmx.com - WWW: http://www.cmx.com
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Emulator displays Vol '
+ CMxRTx oS
= LAST OSTRACE
- CALLINGTASE, Taskl
WI t War e FIUMCTION K_Mesg wiait_OF
TASKE_ID Mot relevent
NUM_ID i
) . = DEPTH1 DSTRACE
The screen shots below and right illustrate CALLINGTASK Task?
an emulator displaying an OSEK ORTI EEEETI'S“ E—T‘Efg—s'ﬁt”d—ﬁ*“
. . at releven
file generated by the CMXKAware ORTI NUM_ID 0
. + DEPTHZ DSTRACE
builder. Asyou can see, ALL aspects of S DEPTHA DSTRACE
the RTOS can be seen and viewed. Also, =1 Taskl TASK
. STATE RUNMING
if enabled by the user, CMXKAware TIMEOUT 0
offers the ability to display the last four ;E:ggﬁf‘f 15
RTOS calls, which can be a powerful TASK_ADDRESS BES96
' ' Ty : STACK_START 15506
trace' capability for debugging. v i
MESG_SEMDER Tazk2 L\\J“Task that sent meszage"
EVEMTS i
File “iew Project Hardware Debug FLASH Tool: Window Help EVEMTS_MATCH 0
T p— P +-Task? TASK
K EMIEINE S T X Tl Do
O || 3 Source fies jﬁ B C:\iarCR16ACR16\cmx\CMXSAMP. + 1:2:2; IEE
= L
= ;-I Cm”_—'mt'cq_l ¥ B mesy inl = K Mesg Wait (MB +-TaskE TASE
B Err“n:';t:ksc o |28 R Mesg_ack_Sender(); + Mailbos_0 MaILBOX
EI EMXSAHF‘ n status = K Mesg Send (MBOX +- Mailbox_1 [ P
=l CM=3. .'.C - _5 do | = Timer_0 CvCLIC_TIMER
_j;{ ’ “E'i‘ mesgy_inl = K Mesy Get(M STATE Running
Project |®8 Symbals| & } while (mesg inl); CURRENT_COLMT 7
nij . = RELOAD_TIME 10
La o [\ Fild £ Find In Files  Tonls % Serint % Domn 7 E‘SED“ET ; .
peCIc (433
[ Benisters | Xl |I Hame Valus TASK_DR_PRIORITY E
TASK, Taskb
Rleady DUERE. u o [zssurea i RESOURCE
+-Semaphore_0 SEMAPHORE
+ - Queus_[ AUELE
a | H
i\\e Macro Edit Miew New Run Breakpoints Tools Confiy Source YWindow Help
R R BB Sk
E Asm step over [Alt-F8) ;IEI&E _ I:Iﬁ
Assembly mesamp.:l CSP -
725 * toggls = 1: | 0038F2
226 @ if (++ctr == 10) ¥ o I8 Fterations # P N033FZ
227 break; w brask out of loap *- 5P Feao
ggg ; ¥ STKOV FAIC
230 o K_Taek_End(); o# Jat tasi end, bacomes TDLE . g‘;\ww EECU“UD .
. The screen shot on |eft illustrates
233 =f IEN HLDEN |10

'.IReal Time 0S

Eile  Actions Select Help

GO STOP CMX RTOS for C16x TRALE| STOP
3] % wl v

Stopped at 39F2H Trace Stopped
Tasks IMa\I Boxesl Q/ch:Tlmers} Resources} Queues] Semaphoresl
Task Name Slot Number | Task State | Meaning ‘ Trig ‘ Pricirity E Flags E Match Task Address | Stack Start ‘ arld VI e/vaj
TASKT 1 0x0001 RESOURCE 0= 0«05 0x0000 0x0000 0«000037BC 0x1C34 "
TASKE 2 0x0008 MESG. ACK 0= 0«03 0x0000 0x0000 0x00003630 0x1C14
TASK3 3 0x0100 IDLE 0x00 0x06 0x0000 0x0000 0x00003698 0x1B894
TASKA 4 0x0002 WAIT 0= 0x02 0x0000 0x0000 0x00003924 Ox1B14
TASKS 5 0x0001 RESOURCE 0= 0x04 0x0000 0x0000 0x0000392E Ox1A434
TASKE [ 0x1020 FLAG[S]-29ticks  Ox01 0x04 Ox0001 0x0004 0x0000398A Ox1A4714
TASK? 7 0x0400 RESUME 0= 0«FE 0x0000 0x0000 0x00003300 0x1994
TASKE 8 0x0800 RUNMNING 0= 0«FE 0x0000 0x0000 0x000039F0 0x1914
Mo name 9 0x0000 Mot Created NEA NEA NEA ByA NEA ByA
Mo name 1 0x0000 Mot Created NEA NEA NEA ByA NEA ByA L

another emulator displaying RTOS
functionality viaan Active X file.
As shown in the graphic, ALL
aspects of the RTOS can be seen
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CMX-Embedded Storage Products

CMX has produced a range of products tailored to satisfy the needs of very different embedded products.

There are awide variety of target storage media types and flash devices for embedded systems, many with different
characteristics. The target embedded devices also have widely varying available resources. CMX has produced a
range of file system products get the best out of these environments:

CMX-FFS - failsafe flash file system for embedded systems supporting NOR, NAND and DataFlash devices.
CMX-FES-TINY - failsafe flash file system for micros with limited resources supporting small erasable flash.
CMX-FFS-FAT - FAT12/16/32 compatible file system supporting standard media.

CMX-FFS-THIN - FAT12/16/32 compatible file system for micros with limited resources supporting standard media.

File Systems Summary Table

Fail- | FAT RAM | ROM | Typical Storage Media
sate | Comp- | Usage | Usage | MCUs

CMX- Y N (1) 30- 16/32bit NAND Flash

FFS 35K NOR Flash
Serial Flash
RAM

CMX- Y N <<]K | 6-12K | 8/16bit Serial Flash

FFS- Small erasable sector flash

TINY(2) RAM

CMX- N Y 2.5K- | 15- 16/32 bit Compact Flash Cards

FFS- 77 30K MMC/SD cards

FAT HDD’s
NAND flash (with CMX-FFS-FAT-
(S)FTL)
DataFlash (with CMX-FFS-FAT-
DF(M))

CMX- N Y <700B | 4-15K | 8/16 bit Compact Flash Cards

FFS- —4K MMC/SD cards

THIN NAND flash (with CMX-FFS-
THIN-(S)FTL)
DataFlash (with CMX-FFS-THIN-
DE(M))

D Dependent on flash type - typically between 20K and 100K
2 See section below for various types

CMX Systems, Inc. - 12276 San Jose Blvd #511 - Jacksonville, FL 32223
Tel: 904.880.1840 - Fax: 904.880.1632 - Email: cmx@cmx.com - WWW: http://www.cmx.com



Flash File Systems

CM X-FFS - Isthe standard edition flash file system for embedded systems devel opers and includes 100%
Failsafe, Multiple volumes, Wear-leveling, Directories, Boot sector support, and RAM Drive. Additional dri-
vers for CMX-FFS include NOR Flash Driver, NAND Flash Driver and Atmel DataFlash Driver.

CMX-FFS-TINY is specifically designed for certain characteristics in the flash being used. In thisway it is
possible to get efficient, fail-safe flash on devices with minimal resources.

CMX-FFS-TINY-BW This system is for use with any flash devices with small erasable sectors (typically
<4K) and in which data can be written in either byte or word units. Typical devices
include SST seria flash and many more.

CMX-FFS-TINY-ST  Thissystem isfor use with ST seria flash for data.

CMX-FFS-TINY-DF  This system isfor use with Atmel DataFlash.

CMX-FFS-FAT - Isafull-featured file system for embedded systems devel opers who wish to add devices to
their products that require FAT12/16/32 compliant media to be attached to them and includes Long filenames,
Multiple Volumes, and the following Drivers: Compact Flash (True IDE and Memory |/0O), MMC/SD (SPI
S/W or H/W) and RAM. Additional driversfor CMX-FFS-FAT include Flash Trandation Layer for NAND
Devices, and a DataFlash Management Layer for Atmel DataFlash and for multiple Atmel DataFlash devices.

CMX-FFS-THIN - Is ascalable, reduced footprint file system designed for integration with 8-bit or 16-bit
embedded processors with limited resources and includes FAT 12/16/32, Long file names, and the following
Drivers. Compact Flash (True IDE and Memory 1/0), MMC/SD (SPI S/'W or H/W) and RAM. Additional dri-
vers for CMX-FFS-THIN include Flash Tranglation Layer for NAND Devices, and a DataFlash Management
Layer for Atmel DataFlash and for multiple Atmel DataFlash devices.

Flash Management Software

CMX-FTL

Thisisafully featured Flash Trandation Layer which allows NAND flash to interface directly to a FAT file
system. Typicaly it requires 3-20K bytes of RAM depending on flash type and configuration.

This may be ordered standalone, as driver for CMX-FFS-FAT (CMX-FFS-FAT-FTL) or as adriver for CMX-
FFS-THIN (CMX-FFS-THIN-FTL).

CMX-DFML
All of CMX'sfile systems can be ordered with our unique DataFlash Management Layer which gives added

reliability to storage on Atmel DataFlash devices. Single or Multiple DataFlash (arranged in a single flash
array) are capable.

CMX Systems, Inc. - 12276 San Jose Blvd #511 - Jacksonville, FL 32223
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CMX-USB Host - Overview

CMX Systemsis awell-known provider of Embedded Software Solutions. CMX-USB-Host is targeted at systems
which need USB Host connectivity and the USB interface is provided to the End Point management level. CMX-USB
Host Software provides an integrated suite of USB Host functionality that also includes pre-built packages for several
targets. Adding USB Host connectivity just got easier for the embedded devel oper.

USB Host Interface
Provided by chip or external USB controller
E.g. ARM

User's Embedded

Application
Y
FAT Storage Media
: E.gMMC/SD Card
Typical Embedded USB Compact Flash card
Host Product DataF|ash

CMX-USB-Host Base System

CMX-USB-Host (OHCI or EHCI or Non-Standard) is designed both for microcontrollers with integrated USB host
controllers and for external USB host controllers. Designed as a small footprint, efficient driver - it works seamlessly
with any host controller. The CMX-USB-Host package is fully compatible with CMX's Host Class drivers for Mass
Storage, CDC, HID and PrinterLite. CMX-USB-Host Mass Storage is fully compatible with CM X-FFS-FAT.

CMX Systems, Inc. - 12276 San Jose Blvd #511 - Jacksonville, FL 32223
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CMX-USBH-CDC

The CMX-USBH-CDC Class enables the designer to provide a virtual USB serial port on the embedded target which
acts as a standard seria port and can be accessed using simple, serial API functions. CMX-USBH-CDC is optimized
to use minimal RAM and ROM and requires just the control channel endpoint and a single interrupt endpoint.

CMX-USBH-HID

The CMX-USBH-HID Class enables the designer to provide support for Human Interface Devices such as a mouse,
keyboard or joystick.

CMX-USBH-M S Mass Storage

This alows any flash drive to plug into the host system and to be read by the hosts file system. The system allows the
host to access the drive using the minimum possible RAM and ROM requirements. It can be used with both an inte-
grated USB host controller or with an external USB host controller. CMX-USBH-MS uses just the control channel
endpoint and two bulk endpoints. CMX-USBH-MS is fully compatible with CMX-FFS-FAT Flash File System prod-
uct.

CMX-USBH-PL
The CMX-USBH-PL Class enables the designer to provide support for Printers. Thisis a Printer Lite class.

File Systems

CMX also provides file system solutions for embedded systems. In particular the CMX-FFS-FAT product is a optimal
solution for running fully featured FAT file systems on Microcontrollers. The standard features include FAT12/16/32
and long filenames which make it as simple as possible to access standard flash devices both from your embedded
application and through USB mass storage.

| ntegrated Packages

CMX offers complete pre-ported packages for several Microcontrollers with integrated USB HOST and external USB
Host controllers. A compl ete tested project can be delivered including reference schematics which means that the
developer gets an instant success in the project and can immediately focus on their core competences.

Please contact CM X for a current list of devices.

These packages work on various standard evaluation boards. Please contact CM X for more information about this.
CMX Systems, Inc.

CMX Embedded Software Products are shipped royalty free, with full 'C' source code, 6 months technical support and
software updates.

Contact CM X for a current list of supported processors.

CMX Systems, Inc. - 12276 San Jose Blvd #511 - Jacksonville, FL 32223
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CMX-USB - Overview

CMX Systemsis awell-known provider of Embedded Software Solutions. CMX-USB is targeted at systems which
need USB device connectivity and the USB interface is provided to the End Point management level. CMX-USB pro-
vides an integrated suite of USB device functionality that also includes pre-built packages for several targets. Adding
device USB connectivity just got easier for the embedded devel oper.

USB Device Interface
Provided by chip or external USB controller

E.g. ARM

User's Embedded

Application
Y
FAT Storage Media
ypical Prozai:?ed us Compact Flash card
DataFlash

CMX-USB Base System

CMX-USB-BS handles all the basic setup and management of the USB system. The system assumes a USB Device
Controller which handles al of USB up to the end point level. Also, part of the CMX-USB-BS system is the USB
configuration including: Vendor ID, Product ID, End Point Type, End Point Addresses, Bulk, Interrupt, Control chan-
nels.

CMX-USB-M S Mass Storage

CMX-USB-MS storage allows you to connect standard PC compatible storage media attached to your embedded
system like a standard pen-drive. The package includes the USB SCSI layer and also the low level driversfor
attaching media to the device. Possible media you can attach include: Compact Flash cards, MMC/SD cards,
HDDs, DataFlash and NAND flash. CMX provides tested drivers and reference schematics for all these media

types.
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CMX-USB-CDC Class

CMX-USB-CDC provides a CDC class implementation for supporting standard comm ports. An API is provided
which allows the comm port to be either virtual in your embedded application or connect it to a serial port on your
embedded design.

Provided is a sample application, which has an embedded command line terminal which can be accessed by the stan-
dard Windows terminal program (e.g. HyperTerm) through a Comm port over USB interface.

CM X-USB Bootloader
CMX-USB-BL isthe reliable way to alow field upgrades of your product.

The optional CMX-USB-BL code is a standal one system which allows an application to download new application
code to the target. The footprint of CMX-USB-BL isless than 8K bytes and so can be held as a permanent, reliable
boot-stub on a single small flash sector. This can then handle all future firmware upgrades.

File Systems

CMX aso provides file system solutions for embedded systems. In particular the CMX-FFS-FAT and CMX-FFS-
THIN products are optimal solutions for running fully featured FAT file systems on Microcontrollers. The standard
features include FAT12/16/32 and long filenames which make it as simple as possible to access standard flash devices
both from your embedded application and through USB mass storage.

| ntegrated Packages

CMX offers complete pre-ported packages for several Microcontrollers. A complete tested project can be delivered
including reference schematics which means that the devel oper gets an instant success in the project and can immedi-
ately focus on their core competences.

These packages work on various standard evaluation boards. Please contact CM X for more information about this.

CMX Systems, Inc.

CMX Embedded Software Products are shipped royalty free, with full 'C' source code, 6 months technical support and
software updates.

Contact CM X for a current list of supported processors.

CMX Systems, Inc. - 12276 San Jose Blvd #511 - Jacksonville, FL 32223
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Bootloaders

CMX-BL-FAT

The CMX-BL-FAT can be used as a standalone Reliable Bootloader for any sector based storage media such as SD /
MMC cards. This Bootloader reads the configuration file and writes to the target.

CMX-BL-FAT aso provides a bootloader, when using media such as a pen-drive, along with the CMX-USB-Host and
CMX-USBH-MS.

Window Drivers

CM X-USB-EP Embedded USB Pipe
CMX-USB-EP: The easy way to connect your embedded application to your host application!

The CMX-USB-EP module is designed to alow your embedded application to communicate with your host applica-
tion without needing to be concerned about USB. On the embedded side, the application simply opens, reads and
writes to apipe. CMX also provides a Windows driver which creates standard Comm Objects on the PC which any
application or script can simply read or write. Sample applications are provided for a number of languages including
VC++ and VBScript.

| ntegrated Packages

CMX offers complete pre-ported packages for several Microcontrollers. A complete tested project can be delivered
including reference schematics which means that the developer gets an instant success in the project and can immedi-
ately focus on their core competences.

These packages work on various standard evaluation boards. Please contact CM X for more information about this.

CMX Systems, Inc.

CMX Embedded Software Products are shipped royalty free, with full 'C' source code, 6 months technical support and
software updates.

Contact CM X for a current list of supported processors.
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CMX-CANopen”

Integrated or Sand Alone CANopen
Functionality from CM X!

CMX-CANopen implements the CANopen protocol stack as defined by the CiA (CAN in Automation manu-
facturer's group) Draft Standard "CANopen Application Layer and Communication Profile® DS301 version
4.02. Although primarily intended for the usage in CANopen slaves, the code can also be used to implement a
CANopen NMT Master (Network Management Master). Code examples provided have been tested with and

passed the official CANopen conformance test.

CMX-CANopen can be used both as a stand-alone product as well as a communication stack for the real-time
operating system CMX-RTX. When used with CMX-RTX task priorities can be adapted to best suit the needs
of a particular application allowing to assign different priority levels to different process data messages.

Many define statements are used to enable and disable CANopen features, allowing for a very high-level of
customization. Single transmission types can be selected to only include those transmission types that are actu-

aly used in the application.

Functionality Provided

¢ Object Dictionary and SDO Functionality
- One SDO server
- Expedited SDO transfer
- Segmented SDO transfer
¢ NMT Services
- Full NMT dlave state machine
- Node Guarding client
- Heartbeat producer
- Heartbeat consumer
¢ PDO Functionality
- Event timer
- Change-of-state with inhibit time
- Synchronized transfer
- Dynamic or static PDO communication
parameters
- Dynamic or static PDO mapping par a-
meters
- Maximum of 1024 PDOs supported
¢ Example Implementations Provided

Features

¢ CANopen Conformance Test
Compliant

¢ Can Be Run Sand Alone or with
CMX RTOS

¢ Complete Documentation with
Examples

¢ Full Source Code With Every
Purchase

¢ Free Technical Support and
Updates

¢ Low, One-time License Fee

¢ No Royalties on Shipped
Products
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About CM X

Background

Since its inception in 1990, CMX Systems, Inc.
(formerly known as CMX Company) has focused
on providing its customers with all of the tools
needed to program their embedded applications.
These applications range from automotive, medical
equipment, consumer electronics, communications,
to aerospace, manufacturing automation, and many
other industries. The company's business is to
develop and support real-time multi-tasking operat-
ing systems (OS's) for awide variety of 8-, 16-, 32-
and 64-bit microprocessors, DSP's and microcom-
puters. CMX enhances its RTOS with an optional
TCP/IP networking package and additional net-
working add-on components.

CMX aso develops and supports products that
enhance the user's ability to create, test and debug
application code. In addition to developing OS's
and tools, CMX also distributes a variety of C tools
including compilers, assemblers, linkers, librarians,
simulators and ROM debuggers. The company's
CMX-RTX Real-Time Multi-Tasking Operating
System supports more then 40 processor families
and more than 30 C-compiler vendors.

A Message from the President

Thank you for considering CMX real time software.
Our company's sole mission is to develop and
meticulously support the world's best real time soft-
ware products. We take great pride in participating
in the ultimate success of our clients who are con-
stantly finding new and innovative uses for our soft-
ware.

On behalf of the entire staff of CMX, | would like to
welcome you to join our family of satisfied users. |
promise you that we will never lose our focus on
your complete satisfaction.

- Chuck Behrmann

Our Commitment to
Youl!

Service and Support

CMX is dedicated to providing our customers with
personal attention, quality, commitment, and metic-
ulous support in the use of our products. Because of
this philosophy, CMX technical support is
renowned throughout the world for its thoroughness
and fast resolution of problems. Our quality control
statistics indicate that over 95% of technical support
calls areresolved over the phone on thefirst call. In
the rare case in which the question cannot be
answered immediately on the phone, the correct
answer is usually found and relayed to the customer
within hours.

We also strongly believe that the source code for the
software be given to our customers with every pur-
chase. Not only does this afford the user with an
invaluable debugging tool, it also greatly reduces
the learning curve normally associated with any real
time software product.

Training

While many of our users are able to begin using our
software after spending a short amount of time with
our examples and documentation, some companies
prefer to have formal training for their staff.

CMX has made a specia effort to employ expert
trainers with years of hands-on experience in the
embedded systems industry. We offer standard
training and/or customized training courses to suit
the needs of the smallest design firm or the largest
multi-national engineering corporation.

Cadl us for more information about our currently
available training courses.
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