





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Which applications need an Embedded
Operating System?

A.  ROM-DOS is suitable for a number
of rugged applications such as embedded
controllers, portable instruments, industrial
data acquisition and control, vehicle data
logging, security systems, and medical
instrumentation which require a diskless
operating system. The key features of
embedded applications are that they are
ROM based, require a standard software
interface for common compilers, are disk-
less (or at least no rotational media), don’t
require keyboard or video as input devices
and are memory efficient.

What hardware is required for ROM-DOS?

A ROM-DOS has been optimized to
run on WinSystems’ Single Board Comput-
ers (SBCs) and requires a minimum of
hardware which lowers system costs.
ROM-DOS uses a minimum amount of
memory which also reduce costs. Designed
to reside in ROM and use only the neces-
sary amount of RAM during operation,
ROM-DOS is frugal on memory space.
With all functions included, ROM-DOS
takes only 29 KB of ROM, and employs as
little as SKB of RAM when running. MS-
DOS would require more than 75KB of
ROM which must be loaded into 75KB of
RAM during the boot procedure. Memory
conservation saves both board space and
the cost of memory.
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Additionally, ROM-DOS does not require
a keyboard, video or rotational media to
function which is ideal for embedded
control applications. RAM/ROM disks are
supported for data storage with the stand-
ard DOS file structure.

ROM-DOS is ported to many of WinSys-
tems single boards computers some of
which are fully PC compatible and othets
that are not. ROM-DOS is designed to
communicate through a serial channel
rather than a standard keyboard and video
display. Programs should not attempt to
bypass ROM-DOS and manipulate the PC
style hardware directly. Embedded systems
typically do not have screens or PC style
keyboards and programs that do output by
writing directly to the screen memory (i.e.
QuickBASIC) will not function as desired.
This is not to say that the system hardware
cannot be manipulated by a custom appli-
cation program or driver, but only that
some canned programs or library routines
will not be cognizant of the actual hardware
present.

ROM-DOS is currently supported on
several WinSystems’ boards that are STD
Bus, CMOS STD Bus and non-bus based:
LPM-SBC40, LPM-SBC41, LPM-SBCS53,
LPM-286AT, LPM-386SX, MCM-SBC40,
MCM-SBC41, MCM-SBC53, MCM-
286AT, MCM-386SX, MCM-486DX/SX
and SBC-88.
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Why ARCNET on
the FACTORY FLOOR?

ARCNET, a 2.5 Megabit/sec token passing
network, was the first network in worldwide
use. In fact, ARCNET was used in com-
mercial service before Ethernet as we know
it was standardized. ARCNET is a defacto
standard with over 3 million nodes in-
stalled. Because of its reliability, ARCNET
is used extensively in hospitals and facto-
ries.

Long known for its ruggedness and flexibili-
ty as a network, ARCNET can make claims
that other networks cannot. For instance,
an ARCNET network can be physically cut
anywhere without destroying the network.
This will just make two fully functioning but
independent nets. An ARCNET network
can be subjected to short circuits and static
electricity and still stay up.

Because it is not a baseband like Ethernet
and is essentially a modulated carrier,
ARCNET does not suffer from ground
current problems. An ARCNET does not
become "fully loaded" since it equally dis-
tributes the available bandwidth among all
participants with efficiency increasing with
heavier loads!

Other key features include:
ARCNET response is predictable.

Factory floor automation applications
are often more concerned with the

worst-case response time than the data-
transmission rate. Because ARCNET
allows you to calculate the worst-case
response time of the network, you can
monitor and control critical machines
and processes within guaranteed times.
This is critical for command dependent
real-time environments that cannot
tolerate unknown and occasionally
lengthy delays.

ARCNET performs well under heavy
loads. As network traffic increases, the
token passing ARCNET protocol suf-
fers no performance degradation from
CSMA/CD type packet collisions (like
Ethernet). Problems with CSMA/CD
protocol arise when a network traffic
increases to the point where collisions
become common and network through-
put is drastically degraded due to
network contention problems. When
such a situation occurs, the data trans-
ferred per unit time can drop substan-
tially.

ARCNET is fast. Factory-floor network
communications are often dominated
by short messages - process monitoring
data, for instance, which consist of
several bytes and is sent at short, regu-
lar intervals. Because of this modest
packet size, efficient packet formatting,
and relatively simple design, numerous
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independent performance reviews have
concluded that ARCNETs throughput
is actually equal to (and for some appli-
cations, better than) Ethernet or Token
Ring networks.

ARCNET is inexpensive. Cabling costs
can amount to half the cost of a net-
work, and this is specially true in factory
floor applications where cabling runs
can be long. ARCNET networks
normally use RG-62/U coaxial cable,
which cost around $.30 per ft. which is
about a third the cost of standard
Ethernet cabling.

ARCNET is flexible. 1t allows either
star or bus topology configurations, and
can be run over coaxial cable, twisted
pair wiring or fiber optic cabling sys-
tems (fiber optic cable is particularly
attractive on the factory floor, because
of its immunity to electrical interference
around it).

ARCNET is simple and reliable. Most
of the sophisticated circuitry is con-
tained in a VLSI chip set.

ARCNET is easy to install and main-
tain. Troubleshooting can be accom-
plished by simply unplugging each
network node until the problem area is
isolated. In the event of a node failure
or damage to the cable itself, the system
will reconfigure around the problem
and keep on operating.

ARCNET is a mature and proven tech-
nology. ARCNET was first introduced
by Datapoint Corporation in 1977, and
has become a true "de facto" standard,
with over 3,000,000 nodes installed
worldwide.

ARCNET enjoys the backing by an
active support organization, the
ARCNET TRADE ASSOCIATION.
Current ATA activities include the
review and adoption of a universal
protocol standard, the enhancement of
ARCNETs structure to address "the
year 2000 and beyond" network needs
and a variety of educational and techni-
cal support programs for ARCNET
designers, integrators, installers, and
network users.
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What is MNP?

MNP is an acronym for Microcom Net-
working Protocol, which was devised to
provide a means for error detection and
correction of high speed modem transmis-
sion. Poor telephone line connections or
noisy lines can cause erroneous data, but
this protocol has the ability to detect and
correct these errors.

MNP has a number of different transmis-
sion schemes, each having certain levels of
error correction and most having the same
or higher throughput (actual data transmit-
ted) than a standard 2400 bps modem.

When a WinSystems’ MNP compatible
modem tries to initiate an MNP connec-
tion, it will transmit a link request contain-
ing information such as service class,
maximum user data size and maximum flow
control window size. If the receiving
modem responds with a link acknowledge-
ment, MNP will be established at the
highest class both modems are capable of
performing. If no link acknowledgment is
received, the modem will establish a non-
MNP (normal) connection when in auto
reliable mode.

Data packets are sent along with a 16 bit
Cyclic Redundancy Check (CRC) charac-
ter. If the received CRC bit doesn’t match
the locally computed one, a negative
acknowledgment is sent and the remote

modem will retransmit the packet. This
method not only allows for error detection,
but, with the retransmission of the data, will
actually correct the error.

MNP connections can only be obtained
with another modem capable of and set to
use MNP. All of the functions of MNP are
transparent to the user, once the parame-
ters for its use are setup using the "AT"
commands.

The WinSystems’ MCM-2400MNP incor-
porates all the standard and extended "AT"
commands, plus additional "AT" commands
for controlling the features of MNP.

MNP Service Classes:

Class 1: MNP Class 1 uses an asynchro-
nous, byte-oriented format. Standard byte
framing techniques are used (start and stop
bits) and transmission is half duplex.

*Class 2: MNP Class 2 uses an asynchro-
nous, byte-oriented format. Standard byte
framing techniques are used (start and stop
bits) and transmission is full duplex.

*Class 3: MNP Class uses a synchronous,
bit-oriented format. Standard byte framing
techniques are removed, thereby increasing
throughput by 20% (8 bits transmitted per
byte instead of 10).
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With a 20% reduction in actual bits trans-
mitted, overall throughput is increased to
approximately 2600 bps.

*Class 4: MNP Class 4 uses more efficient
framing techniques and allows for larger
data block transmission. Data block size is
adjusted larger for high quality connections
and smaller for poorer lines. This tech-
nique reduces the number of retransmis-
sions and maximizes transfer rate on vary-
ing quality lines.

The automatic adaptiveness of this class
can maximize data transmission at rates up
to 2900 bps.

*Class 5: MNP Class 5 includes the fea-
tures of Class 4, plus adds data compression
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techniques. Data is compressed using a
real-time adaptive algorithm. Both down-
loaded and interactive, real-time data is
compressed.

This class can realize up to a 200% increase
in throughput, producing an actual data
transfer rate of up to 4800 bps.

* Overall throughput greater than 2400 bps
can only be realized when the communica-
tion between the WinSystems’ MCM-
2400MNP modem and the terminal equip-
ment (DTE) is greater than 2400 bps (up to
a maximum speed of 9600 bps) and flow
control is used.,
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28/32 PIN JEDEC Footprint Standard for SRAMs

4AM BITS (512k x 8)

2M BITS (256k x 8)

TM BIT (128k x 8)

/‘— 512k BITS (64k x 8)

>

<«Ais| NC | NC o1 Oég]ny vﬁ‘gs 32p Vee >
< Ao d2 TOPVEW a1k A5 >
< As g3 28(30F Vee | Vee | A7 | —
< A2 o4 |2 27129 WR >
< A o5 |3 26|28 A3 >
< Aes s |4 251273 As >
< As g7 |5 24{26F2 Ao >
< As o8 |6 23|25p Al >
< As g9 |7 2/|24p 35/ ot >
< A2 ojio |8 21|23 Al >
< Al o |9 20(22p CE >
< Ao 12 10 19{ 21 D&Y7 >
< DQo 13 1 18200 DQs >
< D1 14 12 17 19p DQs >
< D&z 15 [13 16[18F DQa >
< Vs 16 |14 1517k DQs |— >

10
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EPROM Memory Socket Configuration

8M BITS (102k x 8)

AM BITS (512k x 8)

2M BITS (256k x 8)

TMBIT (128k x 8)

/——- 512k BITS (64k x 8)

Al | €——]| Vo o1 o‘?'g]ﬂ.N vﬁge a2h Vee >
< A6 g2 TOPVEW 314 peM [—> | A | —>
< Als g3 ) 28|30p Veo | NC | AV | —F—>
< A2 o4 |2 27|129pR Ala >
-« A7 g5 |3 26|28 Az >
< As o6 |4 25|27 As >
< As g7 (5 24(26 Ao >
< As g8 |6 23|25 AN >
< As g9 |7 2lup | O oE |—— | ¥
< A2 ojio |8 21|23p Alo >
< Al g |9 20({22p@ CE >
< Ao o12 Jio 19] 21p D&Y >
< Do 13 1 18)20p DQo >
< plal o4 12 17{19p DQs >
< DQ2 15 |13 16{18p DQu >
< Vss o6 |14 15{17p D3 >

ANO0404
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About the PC/104 A

Standard

THE NEED FOR AN EMBEDDED-PC STANDARD

Over the past decade, the PC architecture has become an accepted plat-
form for far more than desktop applications. Dedicated, rather than
"personal”, applications for PCs are everywhere! PCs are used as con-
trollers within vending machines, laboratory instruments, communications
devices, and medical equipment, to name a few examples.

By standardizing hardware and software around the broadly supported
PC architecture, embedded system designers can save substantial devel-
opment costs, risks, and time. This means faster time-to-market and
hitting critical market windows with timely product introductions. Anoth-
er important advantage of using the PC architecture is that its widely
available hardware and software are significantly more economical than
traditional bus architectures such as VME and Multibus. This means
lower product costs. '

For these reasons, companies that embed microcomputers as controllers
within their products seek ways to reap the benefits of using the PC archi-
tecture. However, the standard PC bus form-factor (12.4" x 4.8") and its
associated card cages and backplanes are too bulky (and expensive) for
most embedded control applications.

The only practical way to embed the PC architecture in space- and power-
sensitive applications has been to design a PC — chip-by-chip — directly
into the product. But this runs counter to the growing trend away from
"reinventing the wheel."” Wherever possible, top management now en-
courages out-sourcing of components and technologies, to reduce devel-
opment costs and accelerate product design cycles.

A need therefore arose for a more compact implementation of the PC
bus, satisfying the reduced space and power constraints of embedded
control applications. Yet these goals must be realized without sacrificing
full hardware and software compatibility with the popular PC bus stan-
dard. This would allow the PC's hardware, software, development tools,
and system design knowledge to be fully leveraged.
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PC/104 was developed in response to this need. It offers full architecture,
hardware, and software compatibility with the PC bus, but in ultra-
compact (3.6" x 3.8"), stackable modules. PC/104 is ideally suited to the
unique requirements of embedded control applications.

A PROPOSED EXTENSION TO IEEE-P996

PC/104 is being advanced as a proposed Appendix to the IEEE-P996
draft specification, with the title: "PC/104 — A Compact Embedded-PC
Standard." The name "PC/104" comes from the total number of bus
connector pins (64 pins on P1, plus 40 pins on P2).

Products compatible with the proposed PC/104 standard are already
offered by over a dozen companies. Like the IEEE-P996 PC bus specifi-
cation itself, PC104 is therefore an expression of an existing "de facto"
standard, rather than a theoretical bus developed by committee.

The major differences from the existing IEEE-P996 (PC bus) standard
are:

®  Extremely small form-factor. 3.6 by 3.8 inches (Figure 1).

®  Unique self-stacking bus. Eliminates the cost and bulk of back-
planes and card cages (Figure 2).

®  Relaxed bus drive requirement (6 mA). Lowers power consumption
(typically 1-2 Watts) and reduces component count.

TWO WAYS TO USE PC/104 MODULES

Although configuration and application possibilities with PC/104 modules
are practically limitless, there are two basic ways they tend to be used in
embedded system designs.

Standalone module stacks. As shown in Figure 2, PC/104 modules are
self-stacking. In this approach, the modules are used like ultra-compact
bus boards, but without the need for backplanes or card cages. Stacked
modules are spaced .6 inches apart when installed. The three-module
stack shown in Figure 2 measures just 3.6 by 3.8 by 2 inches. Companies
incorporating PC/104 module stacks within their products frequently
create one or more of their own "application-specific" PC/104 modules.
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Figure 1. Basic Mechanical Dimensions (8-bit Version) I

Figure 2. Standalone Module Stacks
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Component-like applications. Another common way to use PC/104
modules is illustrated in Figure 3. In this type of application, the modules
function as highly integrated components, plugged into custom carrier
boards which contain application-specific interfaces and logic. The
modules’ self-stacking capability can be useful for installing multiple
modules in one location. This facilitates future product upgrades or op-
tions, and allows temporary addition of modules during system debug or
test.

POWER
CONNECTOR REAR PANEL CONNECTORS
T e
PPOWER SUPPLY L1 pcrios Expansion TN
COMPONENTS 1| mopuLe opTiON 7
| APPLICATION -
} ® SPECIFIC
L CARRIER BOARD
UL 0y
—5 TR
PC/104 . PC/104 EXPANSION
CPU MODULE |:| D . MODULE OPTION
® ol —11 ®

i = =

FRONT PANEL CONTROLS

1

Figure 3. Component-like Applications

Reprinted with permission from the PC/104 Consortium.
PC/104is a trademark of the PC/104 Consortium.

PC/104 Resource Guide — June, 1992 10 - 84



Notes







Notes




Trademark Acknowledgements

WinSystems is a registered trademark of WinSystems, Inc.

STD-QNX, STD-AT, LPM, and MCM are trademarks of WinSystems, Inc.

Asyst & Asystant are trademarks of Asyst Software Tech.,Inc.

ARCNET trademark of Datapoint Corporation.

Analog Devices and RTI are registered trademarks of Analog Devices.

CP/M is a registered trademark of Digital Research Corp.

CHIPSet and NEATsx are trademarks of Chips and Technologies, Inc.

Ethernet is a trademark of Xerox Corporation

Floptical is a registered trademark of Insite Peripherals

Hercules Graphics is a trademark of Hercules Computer Technology, Inc.

IBM, OS/2, AT, PC-DOS, PC, PC-XT/AT, XT, and VGA are registered trademarks of
International Business Machines

Intel, iSBX, Multimodule, 80486DX, 80486SX, 80386, 80386SX, 80387DX, 80286, 80287, 8086, 8087, and 8088
are registered trademarks of Intel, Inc.

Microsoft, MS, MS-DOS, and CodeView are registered trademarks of Microsoft Corporation
Novell and NetWare are trademarks of Novell, Inc.

Opto is a trademark of OPTO 22

PC-II is a trademark of National Instruments

Paragon Control is a trademark of Intec Controls Corp.

QNX is a registered trademark & QNX Windows is a trademark of Quantum Software Systems Ltd.
ROM BIOS PLUS is a trademark of Phoenix Technologies, Ltd.

ROM-DOS and C-Thru-ROM are registered trademarks of Datalight

SmartSocket and SmartWatch are trademarks of Dallas Semiconductor

Turbo Pascal, Turbo Tutor, and Turbo C are registered trademarks of Borland International
UNIX is a registered trademark of American Telephone and Telegraph (AT&T)

V20, V30, V40, V50 and V53 are registered trademarks of NEC Corporation

ViaNet is a trademark of Western Digital Corporation

XENIX is a registered trademark of Santa Cruz Operations

Z80 is a trademark of Zilog

Product names of other companies may be trademarks of their respective companies
PC/104 is a trademark of the PC/104 Consortium




Numeric Index

ADP-7409TB ............ 7 -35
Analog-ADP ............. 7-37
BP-XX...oiviieiinnnnnns 7-15
C-Thru-ROM ............ 3-3
CBLXXX-YY +ovvvnnnnnns 7 -39
CCXX tivniiinnnnnnnns 7-6
CCXX-PS.....oovvvvnnnn 7-10
CDU25 ...coovvvnennnns 8-3
(09, ©. 0. G 7-17
CXXX-PS.ooviieinnnnns 7 -21
Enclosures .............. 7 - 27
FD3-144 ......c0vvvnnn. 6-21
FD3-2IM .......ccoinnnn 6-23
FD3-720 .. .ccivevnnennnn 6-21
HDAT ........ccvvivvnns 6-25
HDXT ......covvvvnnnnn. 6-25
LPM-102................ 4 -85
LPM-1280............... 6-91
LPM-286AT ............. 4-27
LPM-3868X ............. 4-11
IPM488................ 6-49
LPM-7109........ccu.... 6 -87
IPM-7304. . .c0vvvennnnnn 6-53
IPM-7312. ... 6-55
IPM-7314.........c.u.s. 6-55
LPM-7507...cccvvvunnen. 6-59
LPM-7508........cc0cvtn. 6 -61
LPM-7604............... 6-63
LPM-7605........cc..... 6 -65
IPM-7614............... 6-67
LPM-7709...cccvvuieann. 5-7
LPM-7815.....c0vvieunn. 4 - 81
LPM-7904............... 6 - 105
LPM-A/DI12M............ 6-91
LPM-AIO................ 6-95
LPM-AIO-8 .............. 6-95
LPM-ANET .............. 6 -39
IPMCIK ............... 6 - 107
IPM-CPU2A ............. 4-89
IPM-CTC........covutnn 6 - 109
LPM-D/A12 ............. 6-99
LPM-D/A8 .............. 6 - 101
LPM-DISK-AT ............ 6-7
LPM-DISK-XT............ 6-9
LPM-DLPT .............. 6 - 69
LPM-DPRAM ............ 5-9
LPM-DSIO............... 6-71
LPM-DSKIO ............. 6-11
LPM-DSPIO ............. 6-73
IPM-EGA ............... 6-35
LPM-ENET .............. 6 - 41
LPM-FPC................ 6-29
LPM-FPVGA ............. 6-31
LPM-KYBLCD ........... 6- 111
LPM-M/CGA ............ 6-33
LPM-MODEM............. 6 - 43
IPMPIO................ 6-75

LPM-PIO2............... 6-77
LPM-SBC3 .............. 4 - 109
LPM-SBC40A ............ 4-55
LPM-SBC41 ............. 4 -51
LPM-SBC42 ............. 4 - 47
LPMSBC5 .............. 4 -101
LPM-SBC53 ............. 4 - 41
LPM-SBC6 .............. 4-93
LPM-SBC8 .............. 4-71
IPM-SBX................ 6-113
IPM-SCSI ......oovvnnntn 6-13
IPMSIO2 ............... 6-79
LPMSIO4 .........cvet 6 - 81
IPM-SPIO ............... 6-83
IPM-SSD................ 6-15
LPM-SX386 ............. 4-39
LPM-UMC............... 5-13
LPM-UMC2.............. 5-15
LPM-UMC4.............. 5-17
LPM-USSD .............. 6-19
IPM-VGA ............... 6-35
MBXX .........ooinnn. 7-3
MCM-102............... 4 -87
MCM-1260.............. 6-93
MCM-2400.............. 6 - 47
MCM-2400MNP ......... 6 - 47
MCM-286AT............. 4-27
MCM-386SX........ccuu.. 4-19
MCM-486DX/SX . ........ 4-5
MCM488..........0.... 6-49
MCM-7109.............. 6 - 87
MCM-7304.............. 6-53
MCM-7312.............. 6-55
MCM-7314.............. 6-55
MCM-7418.............. 6 -89
MCM-7419.........cotn 6-89
MCM-7507 ..ccovieinnnn 6-59
MCM-7508.............. 6-061
MCM-7604.............. 6-63
MCM-7605.............. 6 - 65
MCM-7614.............. 6-67
MCM-7706.............. 5-5
MCM-7709........count. 5-7
MCM-7815........000.u. 4-83
MCM-7904.............. 6 - 105
MCM-A/D12 ............ 6-93
MCM-AIO............... 6-95
MCM-AIO-8 ............. 6-95
MCM-ANET ............. 6-39
MCMCIK .............. 6 - 107
MCM-CPU2A ............ 4-91
MCM-CTC .......ouvvvnnn 6 - 109
MCM-D/A12 ............ 6-99
MCM-D/A8 ............. 6 - 101
MCM-DISK-AT ........... 6-7
MCM-DISK-XT........... 6-9

MCM-DLPT ............. 6 - 69

MCM-DPRAM ........... 5.9
MCM-DRAM12S ......... 5-11
MCM-DRAMG64 . ......... 5-11
MCMDSIO.............. 6-71
MCMDSKIO ............ 6-11
MCM-DSP32C ........... 4-35
MCM-DSPIO............. 6-73
MCMEGA .............. 6-35
MCM-ENET ............. 6 - 41
MCM-FPC............... 6-29
MCM-FPVGA ............ 6-31
MCM-KYBLCD. . ......... 6- 111
MCM-M/CGA. ........... 6-33
MCM-MODEM............ 6 - 43
MCMPIO ............... 6-75
MCMPIO2.............. 6-77
MCM-SBC3.............. 4-113
MCM-SBC40A ........... 4-63
MCM-SBC41 ............ 4-51
MCM-SBC42 ............ 4-47
MCM-SBC5.............. 4-105
MCM-SBC53 ............ 4-41
MCM-SBC6.............. 4-97
MCM-SBCS.............. 4-75
MCM-SBX............... 6-113
MCM-SCSI ......c.unnn. 6-13
MCMSIO2 .............. 6-79
MCMSIO4 .............. 6 - 81
MCMSPIO .............. 6-83
MCMSSD .......ounn.. 6-15
MCM-STATUS . ............ 6-115
MCM-SX386............. 4-39
MCM-UMC.............. 5-13
MCM-UMC2............. 5-15
MCM-UMC4............. 5-17
MCM-USSD.............. 6-19
MCM-VGA .............. 6-35
PCSTD ADP ............ 6- 117
PSI2TI2.......ccoonn.. 6-119
PS24T12................ 6-119
PSASTI2.......ccovennn. 6-119
ROM-DOS .............. 3.7
SBC25..cuveeeennnnnnns 8-3
SBCBS.....ooovvennnnns 8-9
SBX-A/DI2.....cuunnnn. 9-3
SBX-D/AI2.....cc..o.... 9-5
SBX-OPTO .............. 9-7
SBXPIO ......ooovnnnns 9-9
SBX-SCC...oovvvennnnns 9-11
SBX-SCSI.....covennnnns 9-13
SBX-WWI.....ccvvennns 9-15
STD-AT ..., 2-3
STD-EXT......ccvvnnn... 6 - 121
STD-QNX......oovunnnn. 3-13
STD-WW2 .....cuvne. .. 6-123
TRM Sefies ............. 7 - 47



WinSystems,” Inc.

715 Stadium Drive, Suite 100
Arlington, Texas 76011 U.SA.

Phone 817-274-7553
FAX 817-548-1358
BBS 817-861-8739

BULK RATE
U.S. POSTAGE
PAID
Permit No. 7
Dallas, TX




