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Ordering Information

Placing an Order

Orders should be placed with WinSystems, Inc. at the
following location:

‘WinSystems, Inc.

715 Stadium Drive
Suite 100

Arlington, Texas 76011
Phone: 817-274-7553
FAX: 817-548-1358

All orders should have the complete model number,
quantity, purchase order number, a bill-to address,
ship-to address, method of shipment, desired ship
date, Federal Tax ID #, and for Texas customers
include the sales tax exempt ID number. Orders are
subject to acceptance in writing by WinSystems, Inc.

Outside the USA

In countries without a WinSystems’ sales
representative, orders may be placed by guarantee of
payment in US dollars such as letters of credit, sight
draft or advance payment.

Terms

Terms with prior credit approval are net 30 days from
the date of invoice. Credit must be established prior
to shipment. WinSystems, Inc. maintains the right to
require partial or full payment in advance if the
financial condition of the Buyer does not warrant net
terms. A MasterCard, VISA, money order, certified
check, or company check is accepted for prepaid
orders.

Prices

All prices are in US. dollars and F.O.B. Arlington,
Texas. Applicable federal, state, and local taxes are
extra and paid by the buyer. Prices are subject to
change without notification.

Discounts

Quantity and OEM discounts are available on an order
or contract basis. Consult the WinSystems’ Sales
Department for details.

Product Availability

WinSystems’ normal delivery for most products in
quantities of less than ten is stock to two weeks after

receipt of order. Shipping dates are approximate and
are based upon prompt receipt by WinSystems of all
necessary information. Partial shipments may be made
unless instructed otherwise.

Shipping

All products are shipped in rugged containers suitable
for ensuring safe delivery under normal shipping
conditions. Unless otherwise directed, all products are
shipped via UPS or Federal Express. Depending upon
the shipping method, charges are collect or prepaid
and added to the invoice.

Product Demonstration

The STD-AT and other WinSystems’ products are best
evaluated through demonstrations. If you would like a
demonstration or a 30-day evaluation unit, call
WinSystems’ Sales Department.

Technical Support

WinSystems’ has an Applications Engineering staff to
answer your technical questions concerning hardware,
software, and systems products and configurations
both before and after purchase. Please call 817-274-
7553, FAX 817-548-1358, or write your questions to
the Applications Engineering Department.

24-Hour Bulletin Board

A WinSystems’ Electronic Bulletin Board System is
accessible 24 hours a day. It offers on-line technical
support, application articles, and example code.
Modem transmissions speeds supported are 300, 1200
or 2400 baud. The communication settings are: 8-bits,
no parity, and one-stop bit. The phone number is 817-
861-8739. If you have trouble gaining access to the
bulletin board, call 817-274-7553 and ask for the
Applications Engineering Department.

Federal Supply Code

WinSystems’ CAGE/FSCM number is 1AU87.
Facsimile Transmission

WinSystems’ FAX machine is capable of supporting

CCITT G3, G2, and North American FM compatibility.
The direct telephone number is 817-548-1358.
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“THE STD BUS AUTHORITY"™

A Message from the President

To Our Customers:

In response to the challenge of the 90’s, we are proud to furnish our
latest catalog of STD Bus products representing over a decade of growth and
development for the ever changing STD Bus marketplace.

We thank you, our customers, for your role as "partners” in develop-
ment, and for your input and response to our commitment to customer orient-
ed, superior innovation and highest quality products at a competitive price.

We pledge to continue this commitment to you.

Sincerely,

(/" Jedof Winfield
President

715 Stadium Drive, Suite 100 / Arlington, Texas 76011-6225 / (817) 274-7553 / FAX (817) 548-1358
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General Information

WmSystems _

Since its foundmg in 1982 WmSystems has designed
and manufactured a wide range of STD and CMOS
STD Bus products. The company has gained an
excellent reputation for innovative design and engi-
neering skills and has become recognized as a leading
supplier of STD Bus products.

WinSystems’ products and customer support are
superior in many areas:

® Full range of product solutions. WinSystems offers
solutions from high-end 80486 fully compatible PC-
AT systems to low cost single board computers
running the ROM-DOS embedded operating system.

® Software Solutions. WinSystems supports PC-
compatible operating systems, networks, and dev-
elopment tools to allow the customer to quickly
and easily design, develop and debug applications.
WinSystems also offers drivers for selected 1/O
cards, and example start-up code and application
examples to facilitate the programmers’ job.

® Ruggedized Design. WinSystems’ products are
designed and manufactured to lead performance
and reliability standards. Our LPM series of CMOS
product will operate from battery power and at
temperature extremes from -40° to +85°
Centigrade.

® Total Engineering Support. Every customer’s appli-
cation is unique requiring special solutions. WinSys-
tems’ Applications Engineers standby their custo-
mers with assistance before, during, and after the
installation is complete.

The STD Bus -

In the late 1970s, Mostck and Pro-Log Corporation
developed the STD Bus in a joint effort to produce a
reliable, electronic data bus for industrial applications.
Jerry Winfield, President of WinSystems, was the
system architect for Mostek of the STD Bus who
defined and developed the first products ever intro-
duced to this industry standard.

The STD Bus is the approved, IEEE-961 standard
microcomputer bus which is popular worldwide with

over 150 manufacturers. The STD Bus has a number
of advantages over other bus architectures used in
industrial applications such as the PCBus and Multi-
bus. Its simple interface, smaller card size (4.5” x
6.5”); solid, nearly square peripheral cards, and strong
card mounts tolerate shock and vibrations, making the
STD Bus ideal for rugged industrial environments.

The STD system is also more modular than existing
busses because its smaller cards contain fewer
functions. This allows systems designers and integra-
tors to select precisely the functions they need. In
addition, the card is less expensive -- an important
consideration in industrial and OEM markets.

The STD Bus has evolved from 8-bit 8085/Z80
performance to 16/32-bit PC/AT minicomputer per-
formance levels while retaining compatibility with the
earliest product designs. This migration path philo-
sophy protects the user’s time and hardware invest-
ment. This continuity is important in applications
where a long product life cycle and assured source of
supply is required.

The STD Bus has an active manufacturers’ group,
STDMG, (which WinSystems supports and is an active
member) to monitor standards, specifications, and
new technical developments which assures an orderly,
evolutionary growth. This evolution has occurred by
adapting to newer technologies for higher perfor-
mance and more cost-effective solutions. The net
result is a lasting standard for industrial applications
that will work with bus products today and in the
future.

WmSystems manufactunng expemse and aggressive
quality control have produced a respected line of STD
Bus products known for their reliability and their
tolerance of the rigors of industrial, military and
scientific applications. WinSystems demands the
highest quality workmanship standards in all of its
products. All elements of the product from design,
layout, fabrication, testing, and inspection are carefully
checked and monitored for conformance to standards.
The boards and systems are burned-in and tested
before shipping.







Product Overview

Drawing from our application-focused engineering expertise, we have developed an inventory of hardware
“building blocks” which can be configured into products which solve industrial automation problems in response
to your specific needs. We offer a wide variety of both software and hardware on the STD Bus and non-bus single
board computers. The products exhibited throughout this catalog can be configured in many different ways to

provide specific solutions to your needs.

We think it’s important to look at our products from the customer’s perspective. Feedback from our customers
on their current and future requirements is integral to our product planning and development. In fact, every

product in this catalog was directly influenced by our customers.

IEEE 961 STD Bus

We are a full line supplier of the industry standard
IEEE 961 STD products. Our “MCM” product line
includes 8-bit to 32-bit CPUs, memories, I/O, and
special function cards. A wide selection of backplanes,
card cages and card cages with power supplies
complement the over 150 different WinSystems’ STD
Bus cards.

CMOS STD Bus

We are also the largest supplier of CMOS STD Bus
products in the world with our “LPM” Series of
boards. CMOS is needed in harsh environments where
low power, wide temperature operation (-40° to
+85°C), supply voltage tolerance (+10%), and high
electrical noise immunity are required. Low power
means low system operating temperatures, no fans,
smaller power supplies, and sealed enclosures to meet
the rigors of the factory floor.

Replacement Products

We offer over 100 replacement boards for the most
popular Mostek (Mizar), Analog Devices, Pro-Log, and
DY-4 STD and CMOS STD Bus cards. This option
provides you with a cost-effective alternative when
price, delivery, and continued support is critical. Also,
we offer a 30-day trial evaluation period for these plug
replacement cards so that you can have a no risk
comparison of these products.




STD-AT Systems

Our STD-AT is a true PC-AT software compatible,
rugged, industrial computer on the STD Bus. It
combines the powerful processing capability of the
80286/386/486 and vast library of PC-DOS software
with the reliability and industrial 1/0 interfaces of the
open architecture IEEE 961 STD Bus. This PC
compatibility provides you with the ability to use the
extensive pool of PC applications software, utilities,
networking, and development tools without
modification. The result is a completely AT-compatible
system with CPU operational speeds from 10 to 50
MHz.

Single Board Computers

We offer a number of single board computers for
special applications requirements. These are units that
are optimized for low cost and high functionality. The
SBC25 and SBC88 are two non-STD Bus products. We
also offer a number of STD and CMOS STD Bus Single
Board Computers (SBCs) that can function in a
standalone mode without the need for additional I/O
or memory cards for embedded systems applications.
We are a manufacturer of standard products but we
additionally welcome the opportunity to examine
special configurations to your existing product
modifications or totally new designs of SBCs.

SBX Multimodules

Our SBX cards are small (3.7” x 2.85”) specialized,
I/0 mapped boards that plug into a host via the IEEE
P959 Bus. These cards enable you to economically
expand or modify a system with a standard product
while obtaining maximum performance. These SBX
boards can be used on our STD Bus, CMOS STD Bus,
SBCs, and Multibus boards as well.




New Products in this Databook

80486DX/SX SBC

The MCM-486DX offers up to a 50 MHz micro-
processor which comes equipped with a maximum of
8 Mbytes of onboard parity-protected DRAM config-
ured. With an onboard Mosel MS401 32/64-bit data-
path chip, automatic interleaving creates an effective
64-bit-wide memory bus. The 64-bit data path permits
one-clock burst reads and memory post-write opera-
tions to nearly double the memory accesses compared
with just using 32-bit data paths. This capability offers
lower cost and high performance in non-cache modes.
(See page 4-5)

it

Low Cost 80386SX SBC

The LPM/MCM SX386 is an unbeatable multi-purpose
board for use with either a STD Bus system or as a
standalone controller with PC/104 expansion
modules. It is fully functional for industrial applica-
tions and will run without disks, keyboard, or monitor.
It is designed for applications where PC power and
performance are needed in a small system, but offers
rugged hardware suitable for operation in harsh or
remote environments. (See page 4-39)

Digital Signal Processor

Our new MCM-DSP32C single board processor can
handle computation-intensive embedded applications
at the high speed of a DSP chip. It plugs into a STD
Bus, and its 32-bit architecture operates at a clock
frequency of 50 MHz. In key benchmark tests, this
board can execute a 1024-point complex FFT in 3.3
msec, multiply two 4x4 matrices in 6.16 microse-
conds, and compute the response of a complex
adaptive FIR filter in real-time at 80 nanoseconds/tap.
The MCM-DSP32C offers a high performance and cost
effective solution to many traditional and emerging
signal-processing applications. (See page 4-35)




Low Cost V-53 SBC

Bringing IBM PC/AT performance to the STD Bus,
the LPM/MCM-SBC53 is a high performance, 16-bit,
V53 STD Bus single board computer designed for
harsh embedded applications where small size,
economical prices, and 80286 performance are
required. It combines the most popular I/O functions
used in most applications onto a single card. And it
dissipates a maximum of only 1.5W. The combination
of the CPU and peripheral mix makes it ideal for
high performance data control applications. (See page
4-41)

Real-Time Embedded O.S.

QNX is a distributed processing real-time multiuser
and multi-tasking operating system which is now
available on our industrial STD-AT systems. It can
operate on a network or as a standalone unit.
Configurations vary from small diskless embedded
systems to complete rack mounted disk-based systems
with graphics. The combination provides you with the
perfect blend of software and hardware platforms
designed for use in factory automation and harsh
industrial environments. (See page 3-13)

Flat Panel/CRT VGA Controller

The LPM/MCM-FPVGA is a versatile LCD VGA con-
troller that provides support for basic VGA modes for
an LCD or CRT, and extended 800 x 600 resolution
graphics on the CRT. It provides excellent display
quality, with up to 64 shades of gray on monochrome
Super-Twist Nematic (STN) LCD panels and a direct
connection capability for active matrix color LCD
panels. The board can display on the flat panel and on
an VGA CRT simultaneously. (See page 6-31)




New Products in this Databook

Flat Panel Controller

The LPM/MCM-FPC is a low cost universal display
card that functions as a flat panel display controller.
CGA, Hercules and MDA graphics modes are sup-
ported. An onboard state machine performs auto-
initialization, thereby eliminating the need for special
driver software. Based upon the Yamaha V6366, the
LPM/MCM-FPC will support all three flat panel display
technologies (EL, Plasma, and Liquid Crystal) with full
text and graphics. (See page 6-29)

Keyboard/LCD Interface

The LPM/MCM-KYBLCD board is well suited for
applications where both an inexpensive keyboard and
LCD interface are needed — such as system control,
data entry, status display, and operator prompting. It
is also useful for system development, testing and
training applications. It supports 4 x 4 or 5 x 4 matrix
keyboard inputs and 1 to 4 line parallel LCD displays
with up to 80 characters from companies such as
Hitachi, Epson, Seiko, Densitron, Sharp and others.
(See page 6-111)

IEEE-488 Controller

Designed to meet all of the control specifications
required for talker, listener and controller as specified
by IEEE 488-1978, our LPM/MCM-488 is an IEEE-488
interface board for the STD Bus. This interface makes
possible the transfer of data between thousands of
IEEE-488 compatible devices. The board is based upon
the NEC 7210 allowing its use with STD Bus DOS
compatible and ROM-DOS embedded STD Bus sys-
tems. (See page 6-49)




Racks and Backplanes

The CX Series is a new line of STD Bus card racks and
backplanes. Based on 0.625” centers with vertical
card orientation to take advantage of convection
cooling, the CX card cages allow either a smaller
enclosure size or provide more card slots when
compare to other card cages. They are available in 3-
to 26-slot versions in 3-slot increments. In addition,
50W or 100W power supplies are available to power
the racks. Backplanes support high-performance STD
Bus processors, including the new 16/32-bit types
with full 16-bit data transfers. (See page 7-15)

STD Bus Enclosures

Our STD Bus enclosures provide a foundation for STD
DOS XT/AT and non-DOS embedded systems. They
serve as a platform for industrial computer based
products, enclosures for self-contained OEM systems,
or as a prototyping shell for systems development.
They are user configurable since the CPU, I/O and
memory boards, disk drives, power supplies can all be
added to the unit to customize it to the specific
application. (See page 7-27)

12-Bit SBX A/D card

The SBX-A/D12 card provides up to eight channels of
12-bit analog input on a single SBX module. Any
channel can be configured as unipolar or bipolar for
maximum flexibility. The board is designed to serve as
a complete data acquisition system with a 100KHz
sampling rate. (See page 9-3)
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New Products in this Databook

Opto-22 Rack Interface SBX Card

The SBX-OPTO is a compact, SBX multimodule,
general purpose 48-line parallel I/O controller based
upon two 82C55A Programmable Peripheral Interface
(PPI) devices. These lines are organized as 2 groups
of three 8-bit I/O ports that interface directly to 2
independent industry standard 4, 8, 16, and 24-1/0
module mounting racks (Opto-22, Gordos, etc.). (See

page 9-7)

21 Megabyte Floptical Disk Drive

Providing hard disk storage capacity with the remov-
able, low cost convenience of a floppy, the FD3-21M
is a high capacity floppy designed for escalating
storage demands. It combines optical and magnetic
recording technologies to achieve very high capacities
(21 MB), yet still reads and writes 3.5” double density
(720 KB) and high-density (1.44 MB) floppy disk
formats. (See page 6-23)

Disk I/0 Support Controller

The LPM/MCM-DSKIO is a general purpose DOS sys-
tem support card for use with the LPM/MCM-SBC41,
LPM/MCM-SBC53 and other V40/V53 class CPUs. The
card provides the peripheral interface electronics for
floppy and hard disks, keyboard interface, real time
clock, and BIOS ROM extension socket. It allows
embedded SBCs to be configured to work with
rotational media for complete PC-software compatible
systems. (See page 6-11)
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Universal Solid State Disk

Our LPM/MCM-USSD is an I/O mapped, universal STD
Bus Solid State Disk (SSD). It can be populated by the
user with up to 4 megabytes of RAM, EPROM, or
PEROM (Flash). And four cards can be grouped for 16
MByte of SSD. The card allows you to substitute
onboard semiconductor devices in applications where
the environment is too harsh for mechanical hard
disks or floppy disk drives, plus it has significant speed
advantages. It is designed to store programs and data
for applications such as data collection and logging,
diagnostics, etc. (See page 6-19)

Integrating A/D Converter

The LPM/MCM-7109 is a very low cost, 12-bit (plus
sign) integrating A/D converter for use in data
acquisition and control applications. A dual slope
integrating converter provides the benefits of high
frequency noise reduction through signal averaging
while offering a rate of up to 30 conversions per
second. (See page 6-87)

Analog and Digital Termination Boards

Our series of termination boards provide both connec-
tion and signal conditioning from field wiring to our
STD Bus I/O cards and standalone single board
computers such as the SBC25 and SBC88. For ease of
mechanical layout and packaging, all termination
boards are the same size (only 4.1” x 5.65”) and
mounting style, offering excellent configuration
flexibility. (See page 7-47)
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Non-Standard Products

In addition to our standard products, we welcome the
opportunity to examine and quote special purpose
product designs, modifications, configurations and
packaging. These opportunities may involve small
modifications to existing cards, to complete designs of
totally new STD Bus and non-STD Bus products such
as CMOS STD Bus, CMOS PC Bus or other standalone
single board computers.

Examples of special product configurations are as
followings:

Special card cage mounting configurations
Power supplies in card cages

Card cages with no motherboards

Card cages with multiple motherboards
Cards with all sockets

Cards with special latching connectors
Special memory card decode options

Contact our Marketing Department so that a quote for
specialized product configurations, special packaging
or additional products can be obtained.

MACHINE TOOL SOCKETS

We use production double leaf low profile dip sockets
for selected NMOS and TTL devices on the PC boards.
These give 100% more contact area than the regular
single leaf sockets used by other STD manufacturers;
however, certain applications require an even higher
quality socket. We can supply machine tool sockets
which have pin sockets for high reliability and high
retention. This type of socket design gives the best
gripping action on the integrated circuit and is used
where extra protection is needed from extreme shock
and vibration.

CONFORMAL COATING

Our boards can be coated with a transparent lacquer
type material to protect the boards against air, dirt,
oxidation, water, salt spray, acids, alkalais and fungi.
This material is ideal for protection of these boards in
harsh environments. It is non-conductive, nonflam-
mable, and has a low order of toxicity.

It has a dielectric strength of 1500 volts/mil. Further-
more, it does not attack plastic, rubber, paints, or
metals and facilitates compliance with environmental
OSHA standards. We use a Miller-Stephenson chemical
MS-470 urethane coating that meets MIL-I46058C type
UR. It is applied as an aerosol. Spot recoating of areas
is quick and easy. It contains an ultraviolet indicator
that is visible under U.V. light for inspection purposes.
The coating can be readily removed with MS-114
Stripper.

PIN-AND-SOCKET CONNECTORS

Some customers’ applications require pin-and-socket
connectors rather than the regular edge STD Bus card
connectors for certain hardened and non-tactical
military environments. We have adapted selected
boards and backplanes to support a 56-pin military
grade M55302/57 connector.

The combination of this connector with our industry
standard CMOS STD Bus architecture provides the
best performance, reliability, and cost-effective solu-
tions if a Mil-Spec computer is not required. Com-
pared to equivalent Mil-Spec solutions, this approach
is over 20 times less expensive. We have chosen the
MIL-55302 for these reasons:

- Pin-and-socket connectors

- Low insertion and extraction force

- High reliability closed entry socket

- Multiplicity of pin-to-socket contact points

- 5 amps current per pin

- Low contact resistance due to greater average
contact area

- Unsurpassed shock and vibration characteristics

- Superior performance to DIN 41612-style connectors

- Optional polarization keys

- Multiple sources for connectors

- Easy modification to existing PCB designs

Pin-and-Socket Connector - The MIL-55302 type
connector is a dual row, high density interconnection
system on 0.100 inch centers. This differs from the
STD Bus 0.156 inch standard. The interconnect system
has polarizing shrouds to prevent plugging the card in
backwards. The STD Bus board is lengthened by 0.25
inches and a male connector has been added.
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Card Dimensions - The circuit card is now
4.5 x 6.75 inches. This length dimension is increased
by 0.25 inches from the standard STD Bus 4.5 x 6.5
inch card. The additional length permits a designer to
use the same basic card design artwork and choose
either a card edge or pin-and-socket connector.

Polarization - The construction of the connector
along with the mounting of the STD Bus card guides

CARD EJUECTOR

C4D ——
.545—‘

prevents boards from being plugged in backwards.
Optional polarization pin hardware allows keying of
the individual card to a specific slot on the backplane
for maximum safety.

Ordering information - Contact our application
engineers for more information about this XIM

product family.
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Warranty

WinSystems warrants products manufactured by WinSystems against defects in materials or workmanship for two
years from the date of purchase from WinSystems. This limited warranty is subject to the following terms and

conditions:

A. If the product has defects in materials or workman-
ship, WinSystems will repair or replace the pro-
ducts, at WinSystems’ sole option, at no charge to
you for the duration of this warranty.

1. To obtain service under this warranty, obtain a
return authorization number (RMA). In the
United States, contact the WinSystems’ Service
Center for a return authorization number.
Outside the United States, contact your local
sales agent for a return authorization number.

2. You must send the product postage prepaid and
insured. You must enclose the product in an
anti-static bag to protect it from damage by
static electricity. WinSystems is not responsible
for damage to the product due to static
electricity.

B. This warranty does not apply to any products
which have been modified, altered or tampered
with; to any products which have been subject to
abuse, accident, improper installation or misuse; to
any products whose serial numbers have been
removed; or to any products which have been
repaired or serviced by other than an authorized
representative of WinSystems.

C. This warranty does not extend to and shall not
apply to products or components of systems not

manufactured by WinSystems. Products not manu-
factured by WinSystems are limited to the warranty
provided by the original manufacturer.

. For the repair or replacement of any products not

covered by this warranty, WinSystems will repair or
replace such products, at WinSystems’ sole option,
at WinSystems’ current charges for labor and
materials.

. THERE ARE NO WARRANTIES BY WINSYSTEMS

EXCEPT AS STATED HEREIN. THERE ARE NO
OTHER WARRANTIES EXPRESSED OR IMPLIED
INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY
AND OF FITNESS FOR A PARTICULAR PURPOSE.
IN NO EVENT SHALL WINSYSTEMS BE LIABLE
FOR CONSEQUENTIAL, INCIDENTAL OR SPECIAL
DAMAGES INCLUDING, BUT NOT LIMITED TO,
DAMAGES FOR LOSS OF DATA, PROFITS OR
GOODWILL. WINSYSTEMS® MAXIMUM LIABILITY
FOR ANY SUCH BREACH OF THIS AGREEMENT
OR OTHER CLAIM RELATED TO ANY PRODUCTS,
SOFTWARE, OR THE SUBJECT MATTER HEREOF,
SHALL NOT EXCEED THE PURCHASE PRICE OR
LICENSE FEE PAID BY CUSTOMER TO WINSYS-
TEMS FOR THE PRODUCTS OF SOFTWARE OR
PORTION THEREOF TO WHICH SUCH BREACH
PERTAINS.

Life Support Policy

WINSYSTEMS' PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF WINSYSTEMS

CORPORATION. As used herein.

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical
implant into the body, or (b) support or sustain
life, and whose failure to perform, when prop-
erly used in accordance with instructions for
use provided in the labeling, can be reasonable
expected to result in a significant injury to the
user.

2. A critical component is any component of a life

support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

;
:
}
i
!







Interchangeability Guide

WinSystems offers a growing line of over 90 plug
replacement cards for the most popular Mostek
(Mizar), Pro-Log, Analog Devices, DY-4, and Data
Translation STD and CMOS STD Bus cards. Processor,
memory, I/O cards and card cages are included in the
list. The concept of a generic alternate source of
product was begun by WinSystems to give the
customer a choice of vendor.

The real benefit to the volume users of industrial
standard STD Bus products is that another source of
supply can be secured without costly redesign or
lengthy evaluation cycles. This provides a cost effective
alternative when price, delivery, and continued sup-
port are critical.

WinSystems, Inc. offers a free 30 day trial evaluation
period for its plug replacement cards. This allows a no
risk comparison of the product. Contact WinSystems’
for further information on this program.

WinSystems has defined two categories of replacement
boards: Functional and Nearest Replacement. They are
defined as follows:

Functional Replacement: Suggestions are based upon
the similiarity of mechanical and electrical charac-
teristics as reported by the manufacturer’s pub-
lished data. Interchangeability is not guaranteed.
Before selecting a device as a substitute, compare
the specifications and programming considera-
tions.

Nearest Replacement: Suggestions are based on the
similarity of electrical characteristics as reported
in the manufacturer’s published data. Interchange-
ability is not guaranteed as these parts usually have
slightly different I/O pin configurations and/or
programming considerations. Before selecting a
device as a substitute, compare the specifications.
Since STD bus designs vary widely, it is possible
that similar boards from two or more manufac-
tures will satisfy an application. Therefore slight
mechanical or electrical variations should not dis-
qualify the nearest equivalent.

1-17







CROSS REFERENCE/INTERCHANGEABILITY GUIDE

Manufacturer’s Functional Nearest Manufacturer’s ﬁ‘

Product Replacement Replacement Description . ‘y
|

MOSTEK (Mizar) |

MK77650-00 MCM-PIO MDX-PIO; 2.5 MHz i

MK77650-04 MCM-PIO MDX-PIO-4; 4 MHz

MK77651-00 MCM-SIO2 MDX-SIO; 2.5 MHz

MK77651-04 MCM-SIO2 MDX-SIO; 4.0 MHz

MK77666 MCM-D/A8 MDX-D/A2727/8; 8-bit D/A

MK77670-00 MCM-SIO2 MDX-SIO2 dual serial 1/0

MK77670-04 MCM-SIO2 MDX-SIO2-4; 4 MHz

MK77674 MCM-A/D12 MDX-A/DS; 8-bit A/D

MK77676 MCM-SIO2A MDX-422N; dual RS-422

MK77754-00 MCM-DRAM6G4 MDX-DRAM16; 16Kb, 2.5 MHz

MK77754-04 MCM-DRAMG4 MDX-DRAM16-4; 16Kb, 4 MHz

MK77759 MCM-UMC MDX-UMC; 8 24-pin sockets

MK77760 MCM-7706-4L MDX-BRAM4; 4K battery RAM

MK77761-00 MCM-DRAM64 MDX-DRAM32A; 32Kb dynamic

MK77761-04 MCM-DRAM64 MDX-DRAM32A-4; 32Kb, 4 MHz

MK77762 MCM-7706-4L MDX-BRAM?2; 2K battery RAM

MK77763 MCM-UMC MDX-UMC2; 28-pin sockets

MK77764 MCM-DRAM64 MDX-RAMG4; 64Kb dynamic RAM

MK77765 MCM-DRAM128 MDX-RAM128; 128Kb dynamic

MK77767-04 MCM-7706-4L MDX-ZRAM4; 4K battery RAM

MK77767-08 MCM-7706-8L MDX-ZRAMS; 8K battery RAM

MK77767-16 MCM-7706-16L MDX-ZRAM16; 16K battery RAM

MK77850-00 MCM-CPU2A-2 MDX-CPU1; 2.5 MHz Z-80

MK77850-04 MCM-CPU2A-4 MDX-CPU1; 4.0 MHz Z-80A

MK77853-00 MCM-CPU2A-2 MDX-CPU2; 2.5 MHz Z-80

MK77853-04 MCM-CPU2A-4 MDX-CPU2; 4.0 MHz Z-80A

MK77855-00 MCM-CPU2A-2 MDX-CPU1A; 2.5 MHz Z-80

MK77855-04 MCM-CPU2A-4 MDX-CPU14A; 4.0 MHz Z-80A

MK77856-00 MCM-CPU2A-2 MDX-CPU2A; Z-80, 2.5 MHz

MK77856-04 MCM-CPU2A-4 MDX-CPU2A-4; Z-80A, 4 MHz

MK77857 MCM-SBC2 MDX-CPU3; Z-80A SBC

MK77858 MCM-SBC3 MDX-CPU4; Z-80A SBC

MK77859-00 MCM-CPU2A-2 MDX-CPU2B; Z-80, 2.5 MHz

MK77859-04 MCM-CPU2A-4 MDX-CPU2B; Z-80A, 4.0 MHz

MK77952 STD-WW2 Wire Wrap card

MK77953 STD-EXT Extender card

MK77955 CBL-101-3 RS-232 cable (DTE)

MK77970 CBL-102-3 RS-232 cable (DCE)

MK77973 CC6-SE MD-CC6; 6 slot, 0.75” ctr

MK77976 MCM-CLK MDX-BCIK; battery clock

MK77977 CC16-RM MD-CC16; 16 slot, 0.75”

MK77978 CC6-WM MD-CC6WM; 6 slot, 0.75”

MK77989 CC16-RM MD-CC10; 10 slot, 0.75”

MK77990 CC12-RM MD-CC12A; 12 slot, 0.75”



Manufacturer’s Functional Nearest Manufacturer’s
Product Replacement Replacement Description
PRO-LOG

7304 MCM-7304 MCM-DSIO Dual UART card

7507 MCM-7507 Opto-22 I/F card

7508 MCM-7508 Dual Opto-22 I/F card
7601A MCM-7604 TTL I/O card

7602A MCM-7604 TTL 1/O card

7603A MCM-7604 TTL 1/O card

7604A MCM-7604 TTL 1I/O card

7605 MCM-7605 32 line TTL I/O card
7606 MCM-PIO 32 line prog. TTL 1/O
7614 MCM-7614 TIL 1/O card

7702A MCM-UMC Universal memory card
7704 MCM-UMC Universal memory card
7705A MCM-UMC Universal memory card
7706-04L MCM-7706-4L 4Kb battery RAM
7706-08L MCM-7706-8L 8Kb battery RAM
7706-16L MCM-7706-16L 16Kb battery RAM
7707-64K MCM-DRAMG4 64K dynamic RAM
7707-128K MCM-DRAM128 128K dynamic RAM
7709-00 MCM-UMC2 64K memory card
7709-08N MCM-7709-8N 8K CMOS battery RAM
7709-16N MCM-7709-16N 16K CMOS battery RAM
7709-32N MCM-7709-32N 32K CMOS battery RAM
7709-64N MCM-7709-64N 64K CMOS battery RAM
7710 MCM-UMC2 512Kb memory

7716 MCM-UMC2-256 256Kb Static RAM card
7803A MCM-CPU2A Z80A plus memory
7804A-0 MCM-CPU2A-4 Z80A CPU, 4.0 MHz
7804A-1 MCM-CPU2A-2 Z80A CPU, 2.5 MHz
7805 MCM-7815 8085A plus memory
7806 MCM-SBC3 Z80A multifunction SBC
7808-01 MCM-SBC3-6 Z80H, SBC

7807 MCM-SBC3 Z80A multifunction SBC
7815 MCM-7815 8085A plus memory
7842 MCM-SBC3 Z80A/RS-422 SBC

7862 MCM-SBC8-5 8088; serial 1/0 plus timer
7864-1 MCM-SBC8-5 8088 SBC

7880 MCM-CPU2A Z80A plus memory plus timer
7885 MCM-7815 8085A plus memory
7901 STD-EXT Extender card

7903 STD-WW2 Wire Wrap card

7904 MCM-7904 Decoded I/O card

7911 STD-EXT Extender card

7914 MCM-7904 Decoded /O card
73C04 LPM-7304 LPM-DSIO CMOS dual UART card
75C07 LPM-7507 CMOS Opto-22 I/F card
76C04 LPM-7604 CMOS 1/0 card

76C14 LPM-7614 CMOS 1/0 card

77C02 LPM-UMC CMOS memory card
77C08 LPM-UMC CMOS memory card
77C09-00 LPM-UMC2 .64Kb CMOS memory card
77C09-08L LPM-7709-8L 8Kb CMOS battery RAM
77C09-16L LPM-7709-16L 16Kb CMOS battery RAM
77C09-32L LPM-7709-32L 32Kb CMOS battery RAM
77C09-64L LPM-7709-64L 64Kb CMOS battery RAM



Manufacturer’s Functional Nearest Manufacturer’s

Product Replacement Replacement Description

PRO-LOG

77C09-00 LPM-UMC2 64Kb CMOS memory card
77C09-08L LPM-7709-8L 8Kb CMOS battery RAM
77C09-16L LPM-7709-16L 16Kb CMOS battery RAM
77C09-32L LPM-7709-32L 32Kb CMOS battery RAM
77C09-64L LPM-7709-64L 64Kb CMOS battery RAM
78C05 LPM-7815 CMOS 80C85 plus memory
78C13 LPM-CPU2A-2 CMOS Z80C plus memory
78C15 LPM-7815 CMOS 80C85 plus memory
79C04 LPM-7904 Decoded I/O card

ANALOG DEVICES

RTI-1260 MCM-1260-DC 12-bit A/D; 16 Ch, SE. }
RTI-1262 MCM-D/A12-DC MCM-D/A8-DC 12-bit D/A; 4 Ch. l
RTI-1280 LPM-1280-DC 12-bit CMOS A/D; 16 Ch.
RTI-1282 LPM-D/A12-DC 12-bit D/A; 4 or 8 Ch.
DATA TRANSLATION

DT-2724 MCM-A/D12-DC 12-bit A/D; 16 Ch, SE.
DT-2727 MCM-D/A8-DC 8-bit D/A; 4 Ch.
DATRICON

ACS-2A-2 MCM-CPU2A-2 280 CPU + Timers, 2.5 MHz
ACS-2A-4 MCM-CPU2A-4 Z80 CPU + Timers, 4.0 MHz
ACS-2A-6 MCM-CPU2A-6 Z80 CPU + Timers, 6.0 MHz
MS-128 MCM-UMC2 Universal Memory

MS-2B MCM-7706-4L 2K Byte CMOS memory
MS-4B MCM-7706-4L 4K Byte CMOS memory
MS-8B MCM-7706-8L 8K Byte CMOS memory
MS-16B MCM-7706-16L 16K Byte CMOS memory
Z80-S102-4 MCM-SIO2 Z80 Dual SIO

780-S102-6 MCM-SIO2-6 Z80 Dual SIO 6.0 MHz
Z80-P104 MCM-PIO 32 Channel Parrallel 1I/O
Z80-PIO4-6 MCM-PIO-6 32 Channel PIO, 6 MHz
VIA-04 MCM-7508 Opto-22 Rack I/F

RTX MCM-CLK Real Time Clock

EXT-BD STD-EXT Extender Card

DY-4

DSTD-102 MCM-102 Z80A CPU with serial I/O
DSTD-325 MCM-DRAM Dynamic RAM

DSTD-401 MCM-SIO2A Dual RS-422 1/0

DSTD-502 MCM-UMC2 EPROM/RAM board
DSTD-503 MCM-UMC2 EPROM/RAM board
DSTD-800 MB-6 6 Slot motherboard
DSTD-804 CC4-WM 4 Slot card cage

DSTD-806 CC6-WM 6 Slot card cage

WinSystems, Inc.

P.0. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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WinSystems' . . oo

SID BUS » Industnal-- Computer

FEATURES

Fully IBM PC-AT compatible

Fast 80286/386/486 CPUs

AT BIOS with power on self test (POST)
Supports MS-DOS, QNX, UNIX, and OS/2

16 Megabyte direct addressing

512KB, 1MB, 2MB, 4M or 8 MBytes of memory
with parity on CPU card

Dynamic Bus sizing for 8-or 16-bit transfers
Variable speed bus

Keyboard interface with lockout

Speaker onboard

Optional 80287/387 math coprocessor socket
Full PC I/0 complement available on STD Bus
* Serial 1/0O

» Centronics line printer port

¢ Floppy and hard disk support

* RAM/ROM disk support ® Precision powerfail reset

* VGA video and flat panel support ® Small, rugged STD Bus card size: 4.5” x 6.5””
* Ethernet and ARCNET LAN support ® Industry Standard IEEE 961 STD Bus interface
¢ 2400/1200/300 baud modems ® WinSystems PC-XT compatible available

* Analog and digital I/O ® Low Power

« Full range of card cages and powered racks
® Supports up to two 200 MByte disks (formatted) The STD-AT blends the industry proven STD Bus

and two 720K/1.44MByte 3.5” drives in the cage hardware with MS/PC-DOS, the defacto “software
® Does not require keyboard, video, floppy or hard bus”, for hosting operating systems utilities, real time
disk to boot the system executives, development tools, networking, and
® Watchdog timer application specific programs. The combination of

CPUs
80486DX Dl'/?:K
803863 DI
s FLOPPY CONTROL
V53 HARD
V40 OPTICAL LCD
ROM DISK VGA OTHER
11 RAMDIK FLAT PANEL U
M/CGA BOARDS




hardware and software standards assure flexibility
when designing and configuring a rugged industrial
computer.

SYSTEMS OVERVIEW

STD-AT - WinSystems’ STD-AT is a true 80286/386/
486 based PC-AT compatible industrial computer on
the STD Bus. It combines the powerful processing
capability of the 80286/386/486 and the vast library
of PC-DOS software with the reliability and industrial
I/O interfaces of the open architecture IEEE 961
STD Bus.

The STD-AT is a product family that covers a number
of system components that combined together create
a STD Bus PC-AT compatible system. The system
components can be categorized as CPUs, memory,
disk controllers, video controllers, communica-
tions/network controllers, serial I/0, parallel I/0,
analog I/0, and powered card racks. WinSystems
offers preconfigured systems or user configurable
systems.

The basic philosophy of the STD-AT is DOS com-
patibility and high performance. WinSystems’ designed
the base set of boards for the STD-AT to be
100% MS/PC-DOS compatible. Rather than trying to
force fit DOS onto an existing hardware design,
WinSystems’ designed two completely new CPUs,
video, serial I/O, network, and disk cards that are
based upon known VLSI devices which offered DOS
compatibility. PC compatibility provides the ability to

use the extensive pool of PC applications software
without modification.

The result is a completely AT compatible system with
CPU ranging from the low cost 80286 to the high
performance 80486SX at operational speeds from 10
to 50 MHz.

High Performance - The STD-AT is based on .three
different AT class CPUs, offering a migration path to
80486 performance. Originally, the WinSystems’ STD-
AT was based on the 16-bit 80286 microprocessor and
the optional 80287 numerical coprocessor. The
802806’s pipelined architecture and operational speed,
up to 20 MHz, still offers performance that is
comparable to many high-end minicomputers. The
80386SX provides the performance benefits of a 32-bit
programming architecture with the cost savings
associated with 16-bit hardware systems.

The STD-AT can also support the powerful 80486 high
performance microprocessor which has specially
optimized capabilities for multiple user and multitask-
ing systems. By incorporating the 80486 coprocessor,
the system’s performance is approximately twice that
of a 80386-based unit running at the same frequency.
Both the 80386 and the 80486 offer a 32-bit program-
ming architecture compatible with the software base
of the 80X86 microprocessor to provide backward
compatibility to the large installed base of 8086 and
80286 software. The STD-AT supports both 8- and
16-bit data transfers on the STD Bus for maximum
performance.

WinSystems’ DOS Comparison Chart

PRODUCT CPU SPEED* o LANDMARK
MCM-SBC41 V40 (8088) 8, 10 22 449
MCM-SBC53 V53 10, 16 108 19.78
MCM-SX386 803865X 16, 20, 33 TBD TBD
MCM-286AT 80C286 10, 12, 16, 20 118 254
MCM-3865X 803865X 16, 20 114 19.63
MCM-486DX 80486DX 25, 33, 50 714 1104

*Benchmarks calculated with underlined CPU speed.




80286 vs 80386 vs 80486 - Should you choose
WinSystems’ 80286, 80386SX or 80486 based CPU?
Each chip has its own advantages and disadvantages.
You should look at three areas to make the decision:
performance, capabilities, and cost.

If you are going to be running current DOS software
without a coprocessor, then the 80286 is probably
your best choice. If you are planning on running
32-bit software now or in the future, written specif-
ically for the 80386/486 instruction set, running code
that requires the fast number crunching of a coproces-
sor, or require true multitasking, then you should
select the 80386/486. For more information about the
performance benchmarks or system configurations,
call WinSystems’ applications engineering department
at 817-274-7553.

PC-XT - WinSystems offers a PC-XT compatible based
upon the LPM/MCM-SBC41 board. It will run MS-DOS
compatible software with or without a disk. One key
feature of the LPM-SBC41 is that it will operate from
-40° to +85° Centigrade. In harsh environments or at
extended temperatures, it will work with a RAM/ROM
disk with MS-DOS and with the application program
residing in ROM. Video and a standard keyboard are
supported, but neither are required for operation. The
existing STD Bus I/O cards will work with either the
STD-AT or SBC41.

Industry Standards - The STD-AT design uses the
industry standard 80286/386/486 CPUs, Chips and
Technologies NEAT CHIPSet, Phoenix BIOS, Cirrus
Logic VGA, EGA, CGA video controller, and IDE
compatible 40, 100, or 200MByte disk drive packaged
on the industry standard IEEE 961 STD Bus.
It supports either PC-DOS or MS-DOS. The open
architecture of the system allows for 8-or 16-bit I/0O
expansion modules and upgrades to meet new
requirements while operating under a DOS environ-
ment. Since it is 100% DOS compatible, it can support
other operating systems or real-time operating
systems. It runs the thousands of software applications
and utility packages developed for the PC-XT/AT.
Additionally, it will run the growing selection of DOS
programs targeted at industrial and commercial
applications. The STD-AT provides the core hardware
foundation for industrial control systems.

STD Bus - The STD-AT supports industry standard
IEEE 961 STD Bus. This hardware standard is very
popular because of its small size, rugged design, high
quality, and support from multiple vendors worldwide.
As an approved IEEE standard, it provides a well
documented scheme for combining microprocessor
and peripheral devices. Nine out of every 10 major

American manufacturers use the STD Bus because of
its reliability, flexibility and cost effectiveness. These
users include large and small OEMs who use the STD
Bus to bring their products to life. Other users
include chemical engineers, technicians and scientists
who build custom systems with off-the-shelf conven-
ience. Whether users are skilled computer pro-
grammers or first-time designers, they know they can
rely on the STD Bus for ease-of-use and long-term
support from manufacturers.

The STD Bus 16-bit bus systems architecture is quite
similar in power and functionality to the AT bus, yet
it is designed specifically for the rigors of industrial
applications. The STD Bus is well known for the
wealth of real-world interface cards that links it to
most any industrial sensor. The STD Bus has an active
manufacturers group (STDMG) to monitor standards,
specifications, and new technical developments to
assure orderly evolutionary growth. While the PC-XT/
AT Bus has been abandoned by its developer, the STD
Bus has continued to evolve to meet the new chal-
lenges of customer applications. This evolution has
occured by adapting to newer technologies for higher
performance and more cost-effective solutions. The
result is a lasting standard for industrial applications
not threatened by obsolescence or abandonment every
5 years.

Unlike other bus types, the STD Bus is specifically
designed for process control and industrial applica-
tions. Often it is referred to as the “Blue Collar Bus”.
Its simple bus interface contributes to lower overall
cost and high reliability (typical MTBF of 15 to 25
years, depending on card type).

I/0 interfaces are available for pressure and temper-
ature measurement, stepper and large motor control,
analog and digital interface, networking, video gra-
phics, and so on. Users who need special 1/O func-
tions can easily design and construct their systems,
since the STD Bus offers a larger variety of interface
cards than any other bus. In fact, many special I/O
interfaces that must be custom made for other busses
are often off-the-shelf products with the STD Bus.
Currently over 150 manufacturers worldwide produce
more than 2000 different kinds of STD Bus boards.

CMOS STD Bus - The STD-AT is also available for the
CMOS STD Bus. CMOS offers very low power,
improved noise immunity, and extended temperature
operation. The temperature range is wider than with
an NMOS equivalent and the power requirement is
much less. Lower power requirements mean low
system operating temperatures, reduced internal
heating, no fans, smaller power supplies, and sealed
enclosures.
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The MCM prefix on WinSystems’ cards designates STD
Bus products and the LPM prefix designates CMOS
STD Bus boards. A LPM/MCM prefix indicates the
card has the same features and functionality and is
available in both CMOS STD Bus and STD Bus
versions. The difference between these products are
the various power requirements and operational
temperature ranges. For example, the LPM-286AT
CMOS STD Bus single board computer has the Harris
80C286 installed rather than the Intel 80286. The
operational temperature range (excluding rotational
media and the video terminal) is O to +70 degrees
Centigrade. Normally -40° to +85° Centigrade is the
operational temperature range of CMOS digital
devices; however, the CHIPSet, keyboard controller
and dynamic RAMs are unavailable at extended
temperature ratings at this time. The LPM-SBC41 will
work at the full extended industrial temperature
range.

STD vs PC Bus - Should you choose a commercial
PC-AT or clone or should you install a industrial grade
STD Bus system at the same cost? The choice should
be made on a number of considerations: functionality,
reliability, speed, cost, form factor, temperature range,
I/O modules, software support, factory support, and
familiarity with the hardware.

The PC Bus and STD Bus are similar enough that they
may be thought of as cousins. The former was
designed for the office. The latter was intended at the
start for the factory and industrial settings. STD Bus
cards are much more compact than PC Bus cards;
therefore, the overall volume of the system is greatly
reduced. These units can be easily mounted in sealed
NEMA type enclosures or in RETMA racks. The
WinSystems’ STD-AT is designed to replace commer-
cial PC-AT’s with a more conservative design to ensure
better quality and greater reliability.

The small size of the STD Bus cards, 4.5” x 6.5”, make
it ideal for use in disguised and embedded industrial
controller applications. The small format is designed
for industrial environments since the cards don’t bend
or flex and are engineered to stand shock and
vibration. An STD Bus card is held in place by the STD
Bus card cage on 3 sides and with an optional
additional hold down bar across the card ejector on
the top of the cards. This secure placement permits
the STD Bus card to sustain violent vibrations without
coming loose. The small format and the low cost of
the STD Bus cards render their maintenance simple,
quick; and economical.

PC bus cards by comparison are relatively long and
cumbersome, and are supported at only one other
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Size Comparison of STD vs PC Bus Card

point on the card in addition to the card edge
connector. Traditional PC bus cards won’t fit into the
space allotted or provide as many mounting configu-
rations in embedded applications as compared to the
STD Bus.

The Mean Time to Repair (MTTR) is very low for STD
Bus cards. Replacement is as simple as sliding a card
out and the new card back in the rack. PC’s require
much more disassembly and reassembly.

STD Bus cards are not subject to rapid obsolescence.
A PC Bus card may only be in production for only a
few months before either major changes or becoming
unavailable. This creates problems with customer’s
engineering and production documentation control
systems, as well as a purchasing problem.

The STD Bus card does not look like a PC card so that
it carries added value in the eyes of the end user.
Customers typically associate PC based product with
very low cost hardware. Even though the ultimate
product may have a high dollar price, an embedded
PC Bus system tends to lower the price the integrator
can charge their customer.

STD Bus I/O Cards - WinSystems offers a full line of
both CMOS STD Bus (LPM) and STD Bus (MCM)
memory and I/O cards covering A/D, D/A, digital
I/0, Opto-22 interface, serial I/O, counter/timers, and
other functions. For a detailed description of these



products, please refer to the WinSystems’ STD Bus
Databook. Call the factory and ask for a free copy of
the latest issue. This Databook also includes a
complete copy of the STD Bus specification and
application notes.

Applications - The WinSystems’ STD-AT is ideal for a
broad range of embedded and dedicated applications
in which a microcomputer is used as an intelligent
component, or other device. This allows the OEM or
system integrator to maximize return on investment
by utilizing the STD-AT and supporting I/O cards as
the basis for system design. Some typical applications
include:

® Machine Control ® Robotics

® Medical Instruments ® Semiconductor

® Specialized Test Manufacturing
Fixtures ® Military

® Process Control ® Printing

® Communications ® Telecommunications

Controllers ® Test/Measurement
® Data Acquisition Equipment
® Weighing/Inventory ® Factory Automation
® Inspection/Quality ® Energy Management

SOFTWARE SUPPORT

The STD-AT blends the industry proven STD Bus
hardware with MS/PC-DOS, the defacto “Software
Bus” for hosting operating systems, utilities, real time
executives, development tools, networking, and
application of specific programs.

The STD-AT contains an AT BIOS and authorized copy
of Microsoft’'s MS-DOS, Version 5.0. Together, these
two components assure you of the highest possible
degree of IBM-compatibility. Compatibility means that
your system, which is made up of hardware and
system software, runs all application software pro-
grams that normally run on the IBM PC.

DOS can operate in a disk based or diskless hardware
environment. Industrial disk based systems are well
defined and understood. Alternatively diskless config-
urations are fully supported by WinSystems for
embedded systems applications.

For embedded systems, the STD-AT will boot without
a keyboard, a video card, and without floppy disk or
hard disk installed. The video can be redirected to the
COM channels and the RAM/ROM disk can serve as
storage. This is required in applications where
rotational media and video displays cannot survive due
to temperature, vibration, shock, dust, or other severe
environmental conditions.

Disk Based DOS Systems

DOS - The STD-AT is designed to be architecturally
compatible with the PC-AT. As such, it will run either
MS-DOS or IBM PC-DOS and will support calls either
through the BIOS or directly to the hardware.
WinSystems can supply the STD-AT with the BIOS only
or with the BIOS and MS-DOS. Microsoft
GW-BASIC product is also provided with MS-DOS. The
card will also support other operating systems such as
UNIX or XENIX and real time executives that require
a “PC-AT” hardware environment.

BIOS - The Basic Input/Output System (BIOS)
provides maximum performance and full IBM-AT
compatibility. It is designed for high speed 80286/
80386/80486 systems. It supports both 720KB and
1.44MB 3.5 inch and 360KB and 1.2MB 5.25 inch
floppy disk drives, 101, 102, and 84-key AT-compatible
keyboards, the 80287/80387SX math coprocessor,
offers enhanced protected mode to real mode switch-
ing for faster VDISK, INT 15H multitasking extensions
for extended memory and block moves, IBM defined
extensions to BIOS calls, and is fully compatible with
Novell NetWare. The BIOS also provides complete
power-on self test and boot diagnostics.




QNX - QNX is a powerful, real-time, networked,
distributed processing operating system. It permits up
to 57 users per computer and up to 250 concurrent
tasks. Its preemptive, priority driven scheduling,
coupled with a fast task-switch time, allow QNX to
provide the response needed for process control and
other real-time applications.

Both QNX 2..15 and 4.x are supported by WinSystems’
STD-AT compatible computers. It will run on small
diskless embedded controllers without requiring video
(“blind nodes”) up through large systems with
multiple disk drives. Whether you are running a
network of four or 400 machines, QNX makes it all
feel like a single computer. Interprocess communica-
tion is network wide, so every process can transpar-
ently access every resource — programs, files, devices,
even CPUs — anywhere on the network. It supports
both the ARCNET and Ethernet local area networking
schemes:

Embedded Systems Support

Diskless MS-DOS - The WinSystems’ STD-AT can run
MS-DOS with or without a disk. In harsh environments
where disk operation is not practical, either the
LPM/MCM-SSD or LPM/MCM-RSSD solid state disks
will permit the application to bootup and run. It
allows DOS to reside in EPROM along with applica-
tions programs and be copied into system RAM. With
it, standard .EXE and .COM files execute on a diskless
system even using DOS calls for I/0. Up to 4
megabytes can be stored in each RAM/ROM disk. Also,
that ROM disk will support a non-volatile, battery-
backed RAM disk for data and program storage up to
12 megabytes. These RAM/ROM disks will support
either EPROMs for Read only and battery-backed
RAMs for Read/Write file access.

ROM-DOS - ROM-DOS is a MS-DOS 3.X compatible
ROM based embedded operating system. ROM-DOS
provides 3 major functions: hardware initialization, file
support and standard drivers. This operating system
enables a user to place the MS-DOS application in a
diskless embedded system and have it start running
immediately after power is applied.

ROM-DOS reduces the ROM, RAM and hardware
requirements to a minimum while providing a flexible
application environment that allows the running of
standard PC files on non-PC hardware in an embedded
environment. It does not require keyboard, video or
rotational media to function which is ideal for
embedded control applications. This results in a low
cost system with access to PC based tools and DOS
functionality.
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ROM-DOS has been ported to WinSystems’ STD Bus,
CMOS STD Bus and non-bus based single board
computers. Each different board has its own mini-BIOS
to support ROM-DOS. This allows easy development,
debugging, loading and execution of programs written
in C, Quick BASIC, Turbo Pascal, etc. that are loaded
as .EXE or .COM files.

ROM-DOS provides a DOS level environment that
minimizes ROMing restrictions of the applications
code. Programs can be written in assembly or C, or
high level languages such as Pascal, compiled BASIC.
It supports standard MS-DOS file structures that
greatly simplifies data storage and retrieval. ROM-DOS
supports all documented MS-DOS calls (except
networking) and all INT21 hex DOS Services. Since
the programmer is familiar with the PC operating
environment, a shorter learning curve will occur.

C-Thru-ROM Development Software - C-THRU-ROM
(CTR) is a complete, comprehensive, full featured
integrated debugging package for generating stand-
alone ROMable programs with Microsoft or Borland
Turbo C for use with WinSystems’ STD Bus or stand
alone single board computers (SBCs). This program
does not require MS-DOS or ROM-DOS to operate. It
allows one to debug C source, assembly language, or
mixed code. The debugger provides excellent visibility
through its CodeView style windows for source,
commands, registers, and expressions. All hardware
and software is included to allow any PC/XT/AT
compatible computer to function as a development
workstation while being linked to the target SBC for
direct real time debugging by the source level
debugger.

C-THRU-ROM allows the user to debug programs at
the source level on the actual WinSystems target
hardware in real time, link programs with startup
code designed for use with a non-DOS embedded
system, and locate code and data anywhere in the
80X88/80X86 address space. CTR allows the user to
locate the debugged software and generate code
suitable for programming EPROMs.

SYSTEMS SUPPORT

Technical Support - WinSystems has an applications
engineering staff to answer technical questions
concerning hardware, software and system products
and configurations both before and after purchase.
You can call 817-274-7553, write, or FAX your
questions to the Applications Engineering Department.
The FAX number is 817-548-1358.



Product Demonstration - The STD-AT is best evalu-
ated through demonstrations. If you would like a
demonstration, please call our sales department at
817-274-7553.

FCC Compliance - The STD-AT is exempt from FCC
requirements for computing devices based on Part 15,
Subpart J, Paragraph 15.801(c)(3) for industrial test
equipment. The customer is responsible for com-
pliance for finished systems.

Quality - WinSystems demands the highest quality
workmanship standards in all of its products. All
elements of the product from design, layout, fabrica-
tion, testing, and inspection are carefully checked and
monitored for conformance to standards. Painstaking
attention to detail is demanded to assure a constant
supply of quality products. All of the boards are
burned-in for 48 hours and 100% of them are tested
before shipping.

Systems Components

CPU’s

MCM-486DX/SX
80486DX and SX, STD-AT Compatible
Single Board Computer

The MCM-486DX/SX board includes the Intel
80486DX or SX CPU operating at either 25, 33 or 50
MHz for the DX version or with 20 or 25MHz for the
486SX, both are available with up to 8MB of DRAM,
two RS-232 serial ports, DMA, interrupt controller,
printer port, real time clock, keyboard controller,
watchdog timer, and speaker.

LPM/MCM-SX386
Low Cost 80386SX
Single Board Computer

The LPM/MCM-SX386 is a low cost complete single
board computer including 80386SX CPU. It includes
up to 4MB of memory, keyboard controller, RTC, 2
serial ports, 1 printer port, floppy and IDE hard disk
interface, and BIOS on a single card. It is available in
16, 20, or 33 MHz.
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Systems Components

CPU’s

LPM/MCM-386SX
80386SX STD-AT Compatible
Single Board Computer

The LPM/MCM-386SX board includes the Intel
80386SX CPU operating at either 16 or 20 MHz with
either 512KB, 1MB, 2MB, or 4MB of parity DRAM,
two EPROM sockets, an 80387SX coprocessor socket,
two RS-232 serial ports, interrupt controller, DMA,
Centronics parallel I/0 port, real time clock, keyboard
controller, watchdog timer, and speaker.

LPM/MCM-286AT
80286 STD-AT Compatible
Single Board Computer

The LPM/MCM-286AT board includes the 80286 CPU
operating at either 10, 12, 16 or 20 MHz with either
512KB, 1MB, 2MB, or 4MB of parity DRAM, two
EPROM sockets, an 80287 coprocessor socket, two
RS-232 serial ports, interrupt controller, DMA, Cen-
tronics parallel I/O port, real time clock, keyboard
controller, watchdog timer, and speaker.

LPM/MCM-SBC53
Low Cost V-53
Single Board Computer

The LPM/MCM-SBC53 is a high performance AT Class,
16-bit, V53 SBC operating at 10 or 16 MHz. Four
memory sockets support up to 2MB of SRAM, psuedo-
static RAM, EPROM, and PEROMs (Flash). It also
supports 3 serial ports, SBX connector, optional
80C287 coprocessor, printer port, 3 counter/timers,
and watchdog timer.

LPM/MCM-SBC41
Low Cost V40
Single Board Computer

The LPM/MCM-SBC41 board is a V40 based (highly
integrated 80C88 equivalent) PC-XT compatible. It
contains the CPU, 3 memory sockets supporting up to
768KB of RAM, EPROM, and EEPROM, 2 serial I/O
channels, 3 counter/timers, interrupt controller, clock
calendar, keyboard controller and watchdog timer.




Disk Controllers

LPM/MCM-DISK-AT
IDE/Floppy
Interface Board

The LPM/MCM-DISK-AT controls both 3.5 inch IDE
compatible hard disk drives and 3.5 inch and 5.25
inch floppy disk drives. The total storage capacity is
over 400 MB with a single controller card. It is
compatible with WinSystems’ 80286/386/486 STD-AT
and supports 16-bit data transfers.

LPM/MCM-DSKIO
Disk I/0
Support Card

The LPM/MCM-DSKIO is a general purpose DOS
system support card for use with the SBC41, SBC53
and other WinSystems’ V40/V53 class CPUs. It pro-
vides the peripheral interface electronics for floppy
and hard disks, keyboard, real time clock, and BIOS
ROM extension socket. This card allows embedded
SBCs to be configured to work with rotational media
for complete PC-type systems.

LPM/MCM-SSD
RAM/ROM
Solid State Disk

The LPM/MCM-SSD is a STD Bus RAM/ROM solid
state disk designed for applications where the environ-
ment is too harsh for mechanical hard disks or floppy
disk drives. Software drivers are available for STD Bus
XT/AT applications for use in DOS and embedded
ROM-DOS systems.

LPM/MCM-RSSD
Removable Solid State
Disk Drive

The LPM/MCM-RSSD is a Removable Solid State Disk
Drive that supports credit card size RAM data car-
tridges for storage up to 2 megabytes. It is ideal for
embedded control applications requiring portable data
and program storage. It will survive in harsh environ-
ments where floppy disks will fail.




Video Controllers

LPM/MCM-EGA
High-Resolution EGA
Display Adapter Card

The LPM/MCM-EGA board is a high-resolution display
adapter card that provides PC-compatible EGA, CGA,
MDA, and Hercules graphics capability on a single
card. It is compatible with both the STD-AT and XT
compatible from WinSystems and also supports a light
pen input.

LPM/MCM-VGA
High-Resolution VGA
Display Adapter Card

The LPM/MCM-VGA board is a high-resolution display
adapter card that provides PC-compatible VGA, EGA,
CGA, MDA, and Hercules graphics capability on a
single card. It is compatible with both the STD-AT and
XT compatible from WinSystems and also supports a
light pen input.

LPM/MCM-M/CGA
MGA/CGA Low Cost
Video Adapter Card

The LPM-M/CGA and MCM-M/CGA are low cost
CMOS STD and STD Bus boards that provide color
graphics and monochrome CGA, MDA, and HGC
compatibility. Both digital and composite video output
is available. This card supports a light pen and also
permits 2 video boards in a system.

LPM/MCM-FPVGA
Flat Panel/CRT
VGA Card

The LPM/MCM-FPVGA is a versatile LCD VGA con-
troller that provides support for basic VGA modes for
an LCD or CRT, and extended 800 x 600 resolution
graphics on the CRT. It provides excellent display
quality, with up to 64 shades of gray on monochrome
STN LCD panels and a direct connection capability for
active matrix color LCD panels.
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Communications/Network Controllers

LPM/MCM-ANET
ARCNET
Local Area Network Card

The LPM/MCM-ANET is a complete ARCNET interface
board designed to operate with coaxial systems in
either a star or bus topology or with fiber optic cables
in a star topology. It is software compatible with
NetWare and ViaNet. It can support 255 nodes at 2.5
Mbps for distances up to four miles.

LPM/MCM-ENET
Ethernet
Local Area Network Card

The MCM-ENET board is a local area network adapter
board which is compatible with the IEEE 802.3
10BASE5 ETHERNET and 10BASE2 Thin Wire
ETHERNET standards. It is software compatible with
NetWare, ViaNet, and other software that requires
WDS8003EB compatibility.

.
fanirgsiisee

MCM-2400/2400MNP
2400/1200/300 Bps
Smart Modem

The MCM-2400 is a 2400/1200/300 Bps Smart
modem card. It supports synchronous and asynchro-
nous modes plus the industry standard Hayes “AT”
command set used by all popular communications
software. The MCM-2400MNP board supports MNP,
Microcom Networking Protocol, up to Class 5.

LPM/MCM-MODEM
Bell 212A/103
1200/300 Bps Smart Modem

The LPM/MCM-MODEM is a self contained 1200/300
bps Bell 212A/103 or CCITT V.22/V.21 compatible
modem. It includes a 8250B type UART for the bus
connection, modem and FCC registered DAA for
direct connections to a telephone line. It supports the
industry standard “AT” command set.




Parallel 1/0

LPM/MCM-7507
24-Line Bidirectional
Digital 1/O Card

The LPM/MCM-7507 is a 24-line TTL Input/Output
card that can be used as a general-purpose 1/0 card
or can provide an interface to the industry standard
4-, 8-, 16-, or 24-1/0 module mounting racks from
Opto-22 or equivalent manufacturers. It controls AC
or DC opto-isolated input or output modules.

LPM/MCM-7508
48-Line Bidirectional
Digital I/O Card

The LPM/MCM-7508 is a 48-line TTL Input/Output
card that can be used as a general-purpose I/O card
or can provide an interface to two industry standard
4-, 8-, 16-, or 24-1/0 module mounting racks from
Opto-22 or equivalent manufacturers. The 7508 card
is the equivalent of two LPM/MCM-7507 cards.

LPM/MCM-7605
32-Bit I/O Card

The LPM/MCM-7605 is a general purpose, 32-line
parallel input/output TTL interface cards. Each of the
32 lines can be individually configured as input,
output, or output with readback. This is particularly
useful when an external device requires more or less
than eight lines or a mixture of inputs and outputs.

LPM/MCM-7614
64 Line TTL I/O Card

The LPM/MCM-7614 is a general purpose 64 line TTL
input/output interface card. It is grouped as 8 ports
of 8 lines, each port can be configured as 8 inputs or
8 outputs with readback. It is ideal for applications for
reading and controlling devices such as keyboards,
encoders, displays, and switches.




Parallel 1/0

LPM/MCM-DLPT
Dual Printer and
Joystick Port

The LPM/MCM-DLPT is a low cost, 2 channel parallel
line printer and joystick card for STD Bus DOS and
ROM-DOS applications. Either or both of the printer
ports can be used as a general purpose parallel I/O
port if printer support is not required. Two standard
joysticks are supported by the board.

LPM/MCM-STATUS
Switch Input and
LED Display Card

The LPM/MCM-STATUS is a general purpose status and
diagnostic cards that provide 32 switch inputs and 32
LEDs on a single card. Both are suitable for applica-
tions where a low cost interface is needed for manual
switch inputs and visual status for system testing,
diagnostics or on-site configuration.

Serial 1I/O

LPM/MCM-DSPIO
Dual Serial and
Parallel I/0O Card

The LPM/MCM-DSPIO is a dual serial 8250 UART and
Centronics parallel I/O card. Both serial channels are
RS-232/485 compatible. It is ideally suited for applica-
tions running DOS programs or languages that require
exact register compatible hardware for program
execution.

LPM/MCM-7314
Quad Multiprotocol
Serial I/O Card

The LPM/MCM-7314 is a four channel, full-duplex,
RS-232 serial input/output boards that can support
multiprotocol asynchronous or synchronous commun-
ications. A driver program is available from WinSys-
tems that supports asynchronous operation for both
DOS and ROM-DOS applications.




LPM/MCM-AIO
12-bit Analog
Input/Output Card

The LPM/MCM-AIO is a low cost, 12-bit analog input
and output board. It has 32 single ended 0 to + 5V
voltage input channels with a software programmable
gain amplifier of 1, 10, and 100. The conversion time
is 125 uS per channel. The two D/A output channels
are 0 to +5V.

LPM/MCM-A/D12
12-Bit Analog
Input Card

The LPM/MCM-A/D12 is a 12-bit analog to digital
converter card with 8 differential or 16 single ended
analog input channels. Conversion time is 75 microse-
conds. The voltage input ranges are 0 to + 5V, 0 to
+10V, + 2.5V, + 5V or +10V. A user selectable gain
from 1 to 1000 is resistor programmable.

LPM/MCM-D/A12
12-Bit Analog
Output Card

The LPM/MCM-D/A12 is a 12-bit D/A converter
offered configured with either four or eight output
channels. Each channel is independent of the other
and can be selected for one of four output voltages:
0 to +5V, 0 to +10V, +5V, or +10V. Each channel has
its own gain adjustment for calibration.

LPM/MCM-D/AS8
8-Bit Analog
Output Board

The LPM/MCM-D/A8 is an eight channel, 8-bit digital
to analog converter. Each channel is independent from
the other and can be configured for one of four
output voltages: 0 to +1V, 0 to +2.5V, 0 to +5V, or 0
to +10V. Each has its own gain adjustment for
calibration.




Miscellaneous Cards

LPM/MCM-488
Talker/Listener/Controller
IEEE-488 Controller

The LPM/MCM-488 is an interface designed to meet
the specifications required for talker, listener and
controller as specified by IEEE 488-1978. This
interface makes possible the transfer of data between
thousands of IEEE-488 compatible devices.

LPM/MCM-7904
Decoded 1/0
Utility Card

The LPM/MCM-7904 is a card designed for prototyp-
ing I/O circuitry. The card contains the decoding
circuitry, logic, and buffering so that experimental and
custom interfaces can be built. The 0.100 inch grid
provided in the breadboard area accepts standard DIP
sockets, press-fit pins and discrete logic.

LPM/MCM-CTC
9 Channel, 16-bit
Counter/Timer Card

The LPM/MCM-CTC is a 9 channel, 16-bit counter/
timer card capable of counting from DC to 8MHz.
Eight channels have a buffered Clock, Gate, and
Output available at the connector. The 9th channel
can be used for timing, a time base generator for the
other 8 channels or as a watchdog timer.

PC-STD Bus Adapter
Direct High Speed
Bus to Bus Interface

The PC-STD Bus adapter is a direct PC Bus to STD
Bus link. It permits STD Bus I/O cards to be coupled
into a PC-XT/AT or compatible for use as an “in-
systems-emulator” for program development. The
adapter also allows STD Bus I/O cards to be used as
an I/0 front end for standard PC-XT/AT.




Peripherals

FD3-720/144
STD Bus Mounted
3.5” Floppy Disk Drive

The FD3-720 and FD3-144 are floppy disk drive
modules containing 3.5 inch, double sided, micro-
floppy drives mounted directly on an STD Bus card.
This configuration allows a floppy drive to be easily
and conveniently mounted inside a STD Bus card cage
for STD-AT and XT DOS compatible systems.

HDAT-40/100/200
STD Bus Mounted
3.5” Hard Disk Drive

The HDAT/XT-40/100/200 are hard disk drive
modules containing a 3.5 inch drive and controller
mounted directly on a STD Bus card. The HDAT is an
IDE compatible controller/drive and the HDXT is a
SCSI compatible drive, either are easily mounted
inside a card cage for STD-AT and XT DOS compatible
systems.

POWERED RACKS
CARD CAGES &
BACKPLANES

WinSystems’ offers a broad line of backplanes,
assembled card cages and card cages with power
supplies. The card racks and backplanes are available
from 2 to 26 slots and are ideal for high performance
and demanding STD Bus applications.

Card Cages - WinSystems card cages are constructed
of aluminum for light weight and strength. The design
is optimized in order to offer the highest integrity and
reliability for industrial applications. Spacing is on
3/4 or 5/8 inch centers with a vertical card orienta-
tion to take advantage of convection cooling.
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Backplanes - WinSystems’ STD Bus backplanes are
available in eight different versions from 2 to 26 slots.
Spacing is on 0.625 (5/8”) or 0.75 (3/4”) inch
centers. The backplanes support both STD and CMOS
STD Bus cards with no termination required.

Power Supplies - Two types of high efficiency
switching power supplies are available for the card
cages: 50W and 100W. They are available in a number
of different configurations for both embedded and
DOS compatible systems.



STD Bus Enclosures

WinSystems’ STD Bus enclosures provide a foundation
for STD DOS XT/AT and non-DOS embedded systems.
They serve as a platform for industrial computer based
products, enclosures for self contained OEM systems,
or as a prototype shell for systems development. They
are user configurable since the CPU, I/0 and memory
boards, disk drives, power supplies can all be added
to the unit to customize it to the specific application.

The enclosures are available in three different product
styles; however, two types are appropriate for the

STD-AT system. The ENC-100 series is a 19” rack
mount enclosure for STD Bus cards and the ENC-200
is an instrument case with power supply for STD Bus
cards. Both the ENC-100 and ENC-200 enclosures are
supplied with a WinSystems’ high performance back-
plane with voltage status LEDs. The different enclo-
sures should be selected based upon the application
and its environmental conditions. Each enclosure has
a series of options based upon configuration require-
ments. Please refer to chapter seven of the WinSys-
tems’ databook for detailed information.

ENC-100
Rack Mount Chassis

The ENC-100 is a rugged and versatile enclosure
complete with 100 Watt power supply, fan and 20-slot
STD Bus card cage on 0.75 inch centers. This
enclosure is designed specifically for rack mounted
industrial applications. Typical applications include
automatic test stands, machine controllers and moni-
toring systems. For severe environments, where no
mechanical disk drives are allowed, the ENC-100 can
host a system that can run with solid state disks.

ENC-200
Instrument Case

WinSystems’ ENC-200 instrument case enclosure
offers a convenient packaging solution for STD Bus
systems. The ENC-200 series is 21.02” wide, 6.53”
high and 11.81” deep. It is a desktop enclosure with
a STD Bus card rack mounted inside the unit. Many
custom configurations are provided including 50 and
100 Watt power supplies; 12, 16, and 21 slot back-
planes, multiple backplanes, hold down bars, locking
front panel, carrying handles, and more.




ORDERING INFORMATION

Selecting an STD-AT System - Your system can be
customized by optional hardware and software to
meet a range of applications. The application often
dictates the amount of system memory, type of I/O
interfaces and peripheral devices used in the system.
The following guide is designed to help you select the

appropriate features for your STD-AT system.

1. Determine your processor needs.

CPU-type Speed (MHz) | Memory

— 80286 10, 12, 16, 20 | 512Kb, 1M, 2M, 4M
—_80386SX | 16, 20 512Kb, 1M, 2M, 4M
—_ 80486DX | 25, 33, 50 1M, 2M, 4M, 8M
—_80486SX | 20, 25 1M, 2M, 4M, 8M
— SX386 16, 20, 33 512Kb, 1M, 2M, 4M
— SBC41 8, 10 512Kb, 640Kb

- SBC53 10, 16 1MP, 1MS*

— SBC53S8X | 10, 16 1MP, 1MS*

— STD Bus or CMOS STD Bus

— Optional math coprocessor (80287, 80387)

*P = psuedo-Static RAM, S = Static RAM

2. Software.
—MS-DOS 5X — QNX, Version 2.x
_ ROM-DOS — QNX, Version 4.x

3. Disk controller/mass storage.

__ 40M, 100M, 200M hard disk option

— 360K, 720K, 1.2M, 1.44M floppy disk option
— ROM/RAM solid state disks
— IDE/SCSI hard disk

4. Video interfaces.

— EGA/VGA
— LCD

_ Flat Panel VGA
— M/CGA

5. Communications/network controller.
— ARCNET —_ ETHERNET
— RS232/485 —1200/300 Bps Modem

6. Industrial Input/Output (1/0).
— Parallel I/O — Serial I/0
— Analog I/0 —_ Intelligent 1/O

7. Other miscellaneous interfaces.

_ IEEE-488 — Utility I/O

— Counter/Timer — Keyboard/LCD
— PC-STD Bus Adapter ___ SBX

8. Type and size of card cage with backplane.
— Number of slots and spacing needed:

3/4” spacing: 2, 4, 6, 8, 9, 12, 16, 21

5/8” spacing: 3, 6, 9, 12, 15, 18, 21, 24, 26
__ Type: Wall, Table, or Rack Mount
— Power supply requirements, S0W or 100W
— Optional hold down bar

9. Enclosure.

_ Rack Mount Chassis ___ Instrument Case

10. Telephone (817/274-7553) us; or FAX
(817/548-1358) this form back to us. Our
applications engineers will review your system
requirements and will contact you with pricing.

Name

Company

Address

City State/Prov. Zip
Phone ( ) Ext.

FAX  ( )

STD-AT is a trademark of WinSystems, Inc., CHIPSet is a trademark of Chips and Technologies, Inc., IBM, OS/2 AT, PC-DOS, PC, PC-XT/AT are
registered trademarks of International Business Machines, Microsoft, Code View and MS-DOS are registered trademarks of Microsoft, Novell and
NetWare are trademarks of Novell, Inc., Intel, 80486, 80386SX, 80387, 80286, 80287, 8086, and 8088 are registered trademarks of Intel, Inc., V40
and V53 are registered trademarks of NEC Corp., UNIX is a registered trademark of AT&T. Turbo C is a trademark of Borland. QNX is a registered
trad k of Q Software Ltd. Product names of other companies may be trademarks of their. respective companies.

WinSystems, Inc.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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~ Remote Source Debug

.

ger

FEATURES

® Remote source level debugger for WinSystems
V20/V25/V40/V50 and 80X86/88 family of
Single Board Computers

® Supports Microsoft C version 6.x, MASM,

and Borland Turbo C version 2.x

Generates ROMable code including floating

point support

Uses standard Microsoft linker

User friendly

Multiple window display with pop-up menus

CodeView style screen presentation format

Symbolic manipulation of data variables

Supports source only, mixed and assembly only

viewing options

Start up code source and sample program included

Includes in-line assembler and disassembler

Multi-feature Locator utility included

Complete communications link between PC and

target SBC

® Complete, well-written documentation

® Factory applications support

C-THRU-ROM (CTR) is a complete, comprehensive,
full featured integrated debugging package for gener-
ating standalone ROMable programs with Microsoft or
Borland Turbo C for use with WinSystems’ STD Bus or
stand alone Single Board Computers (SBC’s). It allows
one to debug C source, assembly language, or mixed
code. The debugger provides excellent visibility
through its CodeView style windows for source,
commands, registers, and expressions. All hardware
and software is included to allow any PC/XT/AT
compatible computer to function as a development
workstation while being linked to the target SBC for
direct real time debugging by the source level
debugger.

C-THRU-ROM allows the user to debug programs at
the source level on the actual WinSystems target
hardware in real time, link programs with startup
code designed for use with a non-DOS embedded
system, and locate code and data anywhere in the
80X88/80X86 address space. CIR allows the user to
locate the debugged software and generate code
suitable for programming EPROMs.

FUNCTIONAL CAPABILITY

Overview - C-THRU-ROM consists of several parts:
The locator, local debugger, remote debugger, kernel,
startup code, library, utilities, and sample program.

Demo Disk

Quality Programming Tools

Debugger - The C-THRU-ROM windowing source
level debugger provides access into the WinSystems
SBC and is completely compatible with Microsoft C
version 6.x and Turbo-C version 2x or higher. The
Debugger can best be described as a remote Code-
View. The window placement and usage are very
similar to CodeView. A user familiar with CodeView
will be able to step in and use C-THRU-ROM
Debugger in a few minutes.

The Debugger is a source level debugger. This means
that the Debugger, in addition to understanding the
80X86/88 machine code, understands such symbols as
function names, global variables and publics, locals,
and register variables. This also means that the
debugger knows about line numbers and even
modules, making it possible to set break points,
unassemble, and go directly to the code at any line.

With the Debugger, a listing of the program appears
on the screen. One can single-step through the
program lines, examine variables, execute parts of the
program, and watch both program listing and the
output it generates.

The lines of code are displayed as they are executed,
giving one the opportunity to stop execution, examine
and change variables and registers, trace a single line
or instruction, or even restart the program from
scratch.

Windows - The Debugger is a windowing debugger,
showing the source code in one window, the typed-
in commands in another, and the CPU’s registers and
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register int

size = SIZE;
count = 0;

for( i = i <= size; i++ )

0;
flags(i] = TRUE;

for( i = 2; 1 <=
{
if ( flags(i] )

size; i++ )

/* Found

Command Window ==

wo*
source
~trace
>? flags[i]

(char) '\x00'

flags in a third window. Pop-up menus give full
support for all commands.

Four windows can be open and displayed on the
screen at one time. Each window has specific func-
tions: Source (top), Command (bottom), Expression
(above the Source Window), and Register (right).

The Source Window displays the source code, assem-
bly code, or a mixture of source and assembly code.
Listed at the top of the Source Window is the name
of the current file that is being displayed.

The Command Window displays the commands as
they are entered, and any output produced.

The Expression Window is an optional window which
displays both watch expressions and assert expres-
sions. The values in this window are updated at each
trace point, break point, and continually during
execution mode.

The Register Window displays the values of the target
80X88/80X86 registers. The flags register is displayed
in both text and hexadecimal value.

Pop-Up Menus - The pop-up menus are a simple and
easy way to access most of the commands. Pop-up
menus allow the user to select the required command
by a simple keystroke instead of memorization of
cryptic commands. The menu selections are HELP,

i B4

a prime */

Display===
Assembly (v
Mixed (6%
Source (v
Next Mode (v
Registers
Window Switch
Expression
Cls
Up
Down
Output

Registers=
0004
OFA2
0019
O00E
OF9E
OFA6
0001
OFBE
5BFO
5D60
5D60
5D60
0032
0202
no carry
no parity
no aux
non zero
sign (+)
int (ena)
dir (inc)
no ovflow

L | || | | | O 1 R (A

Break Point, File, Execute, Calls, Options, Display, 1/0,
and Miscellaneous.

Locator - The multi-feature locator utility converts a
normal MS-DOS formatted .EXE program into a
program that can be placed within a specified location
in the SBC’s CPU memory address space either by
segment or class name. The output program can be in
Intel Hex, Intel OMF, binary, or HP64700 Emulator
format.

The CTR locator, LOC.EXE, operates on the executa-
ble (.EXE) and map file (.MAP) as produced by a
normal link. The .MAP file and the user created LOC
file contains the segment and class names, the sizes of
each segment, and the segment starting address to
specify where to locate the program in ROM and/or
RAM.

Kernel - The kernel is a small program (under 8K
bytes) resident in the WinSystems target SBC that is
being debugged and provides access to the host PC.
It handles the debugging interrupts and process
switching, supports a communications device, and
accepts the commands from the Remote Debugger
(RDEB).

The kernel monitors the UART in the target SBC for
commands from the remote debugger, RDEB, perform-
ing such tasks as reading and writing target system
memory, 1/0 ports, and executing program code on



C-THRU-ROM COMMAND SELECTION

Command Menu Selection Command Menu Selection Command Menu Selection
ASSEMBLE 1/0 EXECUTE Execute REGISTER 1/0

ASSERT POINT Break Point FILL 1/0 RESTART File

BIND Miscellaneous GO Execute SAVE Miscellaneous
BREAK POINT SET Break Point HELP Help SWAP Options
BREAK POINT CLEAR Break Point IN 1/0 SWITCH Display
BREAK POINT DISABLE | Break Point INW 1/0 SYMBOL -

BREAK POINT ENABLE | Break Point LOAD File TAB Options
BREAK POINT LIST Break Point MACRO - TRACE Execute
CHKSUM - MOVE 1I/0 UNASSEMBLE 1I/0

CLS Display ouT 1I/0 UP Display
COMPARE 1/0 ouTwW 1/0 VERSION Miscellaneous
DELAY Options PAUSE Options VIEW File

DOWN Display PROGRAMSTEP Execute WATCH Break Point
DUMP 1/0 QUuIT File XAMINE 1/0

ENTER 1/0 RADIX Options YANK Break Point
EVALUATE - REDIRECTION -

the target system. These simple functions allow the
host PC sufficient access to the target machine to
download, modify, display, and execute a program on
that target machine.

The kernel supports full communication and
interaction between the PC/XT/AT and the target
SBC. The systems are connected via a standard RS-232
serial link on the target and COM1 or COM2 on the
PC. No PROM programming is required during the
development cycle. This allows C programs to be
debugged while executing on the actual target
hardware for real time remote debugging.

Startup Code - The C-THRU-ROM startup code
provides the ability to take the application from a cold
boot to calling the main C function. The startup code
supports all Microsoft C memory models and is
provided in MASM compatible source.

The startup code sets up the stack and heap in RAM.
The initialized data is copied to RAM, and the
uninitialized data RAM is zeroed. All segment registers
are setup for proper C operation.

The startup code also has several features for
debugging. The startup will check for stack overflow
and null pointer assignments. The startup can also
install an interrupt 21H (DOS call interrupt) for
trapping unexpected DOS calls.

The hardware initialization code is localized into a
single file.

All startup code configuration constants are placed in
a special Include file. The configurable parameters
determine if a power-up segment should be generated,
if floating point is to be used, the stack size, and the
amount of available RAM.

The startup code is the assembly code that initializes
the WinSystems SBC’s CPU and then calls the C
function main (). The jobs of the startup code are to
initialize the hardware (for a ROMed program), set up
the stack and heap, copy the initialized data to RAM,
and zero uninitialized data. WinSystems provides a
diskette with C-THRU-ROM that contains the source
code for the kernel that is unique to the WinSystems’
SBC that you have purchased.

ST.INC contains the necessary options for configuring
the startup code. There are 11 options that can be set.
Some of these cause other files to be included during
assembly, some affect error trapping, allow floating
point or change the memory model.

ST.INC Options

memX Which C memory model shall this
startup code work with

BIOSEXT Is the file BIOSEXT.INC included?
POWERUP Is the file POWERUP.INC included
HARDINIT Is the file HARDINIT.INC included in the

start up code?

FLOATING PT | Should the floating point package be
included?

FP8087 Is in-line 8087 floating point used?
NULL PTR CHK| Should NULL pointer assignment be
trapped as an error?

INT 21 CHK Should INT21H be trapped for an error
code?
USEREXIT Does the user wish to define their own exit()
function?
STACKSIZE This defines the size of the stack, in bytes
DATASIZE This defines the size of the near heap in

Kbytes

Library - The ROMable library provides a few
important C functions that can be used in a ROM
environment. It is distributed in both source and
library (.LIB) form. It is not intended to replace the
Microsoft or Turbo libraries, but to supplement them.
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The following programs are found in the library:

assert exit puts
chkmem malloc printf
cli putch free

Utilities - There are four utilities provided: AS,
COMM, KERNTEST, and LOADGO. AS.EXE is the Add
Symbols utility that will add source level information
to a program what was built with a compiler other
than Microsoft. COMM.EXE is a communications
program to help in the process of remote debugging
and to provide access to the WinSystems’ Bulletin
Board. It supports xmodem file transfer, autodialing,
and simple terminal emulation. KERNTEST.EXE is a
simple functional test to the kernel on the WinSys-
tems’ SBC to verify it is communicating with the host
PC. LOADGO.EXE is used to download a program or
data into RAM on the WinSystems’ SBC and then begin
execution of the program.

Sample Program - A sample programs is included
with C-THRU-ROM on the distribution diskette. The
program is compiled and ready to be downloaded into
the WinSystems’ target SBC and executed. Its purpose
is to provide a simple C source code example so that
the user can become quickly familiarized with the
overall operation of C-THRU-ROM with a debugged,
working program.

Run Time ROM Generation - Once a program has
been debugged, only a few final steps are needed to
produce a run time ROM. The LOC file is modified to
specify code location in the ROM. It requires the
.EXE, the MAP, and the .LOC files. This program then
creates an Intel HEX, Intel OMF, or binary file that is
accepted by the EPROM programmer. The EPROMs
are programmed and inserted into the target
‘WinSystems’ SBC.

Technical Assistance

Support - WinSystems has a staff of trained applica-
tions engineers to answer questions about C-THRU-
ROM and WinSystems’ Single Board Computers. You
can call 817-274-7553, write, or FAX your questions
to the Applications Engineering Department. The FAX
number is 817-548-1358.

WinSystems also has a 24 hour a day Bulletin Board
Service (BBS). It offers application articles, example

WinSystems, Inc.

code, and technical support information. To call, you
need a 300, 1200, or 2400 bps modem connected to
your PC. The communications settings are 8-data bits,
no parity, and one-stop bit. The BBS phone number is
817-861-8739.

ORDERING INFORMATION

C-THRU-ROM does not include Microsoft C, MASM or
Borland Turbo-C since it is assumed these PC based
development tools are owned by the user. The C-
THRU-ROM development package includes the
diskettes, RAM, target system kernel EPROM, serial
I/O cable and documentation. If C-THRU-ROM is
ordered at the same time as the WinSystems’ Single
Board Computer, the factory will integrate 804 test
the system at no extra charge.

C-THRU-ROM must be specified with the CPU clock
speed for the WinSystems' LPM/MCM-SBC40A and
LPM/MCM-SBC53 STD Bus SBCs. This specifies a
unique kernel for the card since the communications
data rate is a function of the CPU frequency and not
an independent baud rate clock oscillator.

CTR-M-286AT Microsoft C Development Kit
CTR-T-286AT Turbo C & C ++ Development Kit
CTR-M-386SX Microsoft C Development Kit
CTR-T-386SX Turbo C & C ++ Development Kit

CTR-M-486DX/SX Microsoft C Development Kit
CTR-T-486DX/SX Turbo C & C ++ Development Kit
CTR-M-CDU25 Microsoft C Development Kit
CTR-M-SBC25 Microsoft C Development Kit
CTR-M-SBC40A-5 Microsoft C Development Kit
CTR-T-SBC40A-5 Turbo C & C ++ Development Kit
CTR-M-SBC40A-8 Microsoft C Development Kit
CTR-T-SBC40A-8 Turbo C & C ++ Development Kit

~ CTR-M-SBC40A-10 Microsoft C Development Kit

CTR-T-SBC40A-10 Turbo C & C ++ Development Kit
CTR-M-SBC41-8  Microsoft C Development Kit
CTR-T-SBC41-8  Turbo C & C ++ Development Kit
CTR-M-SBC41-10 Microsoft C Development Kit
CTR-T-SBC41-10 Turbo C & C ++ Development Kit
CTR-M-SBC42-8  Microsoft C Development Kit
CTR-T-SBC42-8 Turbo C & C ++ Development Kit
CTR-M-SBC42-10 Microsoft C Development Kit
CTR-T-SBC42-10 Turbo C & C ++ Development Kit
CTR-M-SBC53-10 Microsoft C Development Kit
CTR-T-SBC53-10 Turbo C & C ++ Development Kit
CTR-M-SBC53-16 Microsoft C Development Kit
CTR-T-SBC53-16 Turbo C & C ++ Development Kit
CTR-M-SBC8 Microsoft C Development Kit
CTR-M-SBC88 Microsoft C Development Kit

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



WinSystems

SOFTWARE

ROM-DOS
Embedded

Operating System

FEATURES

® MS-DOS 3.3 equivalent operating system for diskless
embedded systems

Runs entirely out of ROM

Uses 29K bytes of ROM and as little as 5K bytes of
RAM

ROMDISK utility provided

Supports all INT 21H DOS calls

Supports installable device drivers

Support for MS-DOS file system for applications that
require file I/O

Mini-BIOS used for reduced system size

Command interpreter not required in final systems
Executes standard .EXE and .COM files

Does not require keyboard, video or rotational media

ROM-DOS is a MS-DOS 3.3 compatible ROM based
operating system for embedded WinSystems single
board computers using the 8088, V20, V40, V53,
80186, 80286, 80386SX or 80486DX series micropro-
cessors. ROM-DOS greatly reduces the ROM, RAM and
hardware requirements to a minimum while providing
a flexible application environment that allows the run-
ning of standard PC files on non-PC hardware in an
embedded environment. This results in a low cost
system with access to PC based tools and DOS
functionality.

ROM-DOS has been ported to WinSystems’ STD Bus,
CMOS STD Bus and non-bus based single board
computers. Each different board has its own mini-BIOS
to support ROM-DOS. This allows easy development,
debugging, loading and execution of programs written
in C, Quick BASIC, Turbo Pascal, etc. that are loaded
as .EXE or .COM files.

FUNCTIONAL CAPABILITY

The ROM-DOS operating system enables a user to
place the MS-DOS application in a diskless embedded
system and have it start running immediately after
power is applied. ROM-DOS supports all documented
INT 21 hex DOS Services (except networking). It will
not accept unsupported BIOS calls or direct manipu-
lation of nonexistent PC hardware. A standard ROM-
DOS setup has the code for ROM-DOS and Mini-BIOS
in the top 32K bytes of ROM, and the user’s applica-
tion program (.EXE file) and associated disk files in
ROM on a ROM-disk. The ROM’s containing the actual
ROM-disk files are placed above the system RAM. The
ROMDISK is configured as the “A” drive so ROM-DOS
will search it for the initial program upon booting.

SO0—INOY

6861 LHOITVIVG o

FREE
Demo Disk

The booting process is started when power is applied
to the system. The BIOS initializes the hardware and
transfers control to ROM-DOS. ROM-DOS then per-
forms its own initialization and loads the user’s
application program for execution. The user’s program
is then given control and typically remains running
until the power is turned off.

Why Use ROM-DOS?

ROM-DOS is designed especially for programmers
designing embedded systems software. It provides two
major functions: MS-DOS compatible file support and
standard device drivers.

ROM-DOS provides a DOS level environment that
minimizes ROMing restrictions of the application
code. Programs can be written in assembly, C, or high
level languages such as Pascal or compiled BASIC. It
supports standard MS-DOS file structures that greatly
simplify data storage and retrieval. Since the pro-
grammer is familiar with the PC operating environ-
ment, a shorter learning curve will occur.

All development can be done on a PC and the code
debugged on either a PC or the target system which
completes the project in the shortest time.

ROM-DOS has been optimized to run on WinSystems’
Single Board Computers (SBCs) and requires a
minimum of hardware which lowers system costs.
ROM-DOS uses a2 minimum amount of memory which
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also reduce costs. It does not require a keyboard,
video .or rotational media to function which is ideal
for embedded control applications.

All above the-benefits add up to easy software and
hardware development on WinSystems’ products for
embedded system applications.

Applications - 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, medical
instrumentation, and diskless systems.

What is ROM-DOS?

ROM-DOS is an embedded operating system. The task
of an operating system is basically to supervise and
direct the work of the computer and its associated
peripheral devices. ROM-DOS is best described by
comparisons with MS-DOS.

MS-DOS appears to be a single program but is actually
a multitude of programs that can be classified into
three major parts: managing of devices, control of
programs, and Command processing. ROM-DOS like-
wise handles these same tasks. Also ROM-DOS, like
MS-DOS, is made adaptable through the configuration
file.

Management of devices involves interaction with the
mini-BIOS as well as organizing the disk space,
efficient storage of data, and retrieval. Control of
programs involves the loading of programs, setting up
the system for program execution, and provision for
DOS services. Finally Command processing provides
direct user interaction with DOS.

Command Processing

The Command processor, provided with ROM-DOS,
looks and feels like the MS-DOS counterpart. The
Command processor takes text commands and per-
forms the corresponding systems calls. This program is
a standard MS-DOS executable (.EXE) program. The
command processor supports simple batch files, the
PATH environment variable, file redirection and most
MS-DOS COMMAND.COM commands.

Command processing is ROM-DOS’ ability to accept
and act upon operator requests through a command
interpreter called COMMAND.EXE. The Command
processor can carry out 4 categories of Command
Interpretation which can be divided into one internal
and three external.
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Internal Commands - The list of internal commands
varies with DOS versions. ROM-DOS is functionally
equivalent to DOS version 3.3. The COMMAND.EXE
shell recognizes the standard MS-DOS wildcard
characters “*” and “?”. It recognizes the redirection
“>”, «“>>” and “<” characters as well.

ROM-DOS SYSTEM INTERNAL COMMAND SUMMARY
BREAK turns control break setting On or Off
CD change directory
CHDIR change directory
COPY to and from, device or file
CTTY change console I/O to a device
DATE display date and prompt for new date
DEL deletes one or more files
DIR displays directory listing
ECHO turns the Batch Echo on and off
ERASE deletes one or more files
EXIT terminate current COMMAND.EXE

interpreter if not the primary
HELP lists currently supported internal
commands
MD create a subdirectory
MKDIR create a subdirectory
RD remove a subdirectory
RMDIR remove a subdirectory
REN change a file name
SET show system environment
TIME set and show time
TYPE display contents of ASCII file to console
VER returns ROM-DOS version number

External Commands - Two of the three external
commands, .COM and .EXE files, are variations on the
same principle for loading of executable binary code.
The .BAT file is the third external command and is an
ASCII text file that the Command interpreter will
attempt to execute. .BAT job control files are in 2 much
simpler form than standard MS-DOS. Only internal
commands and actual programs may be executed from
within a .BAT file.

.COM and .EXE files are program files the command
processor will load and execute. The difference is that
.COM files are a simple, quick-loading format, while .EXE
files are more complex requiring relocation fixups at
load time. A .COM file is often called an image file and
always uses less than 64KB of memory. .EXE programs
are typically larger and require last minute processing
before execution. This processing involves resolving
memory addressing for loading and setting the stack.

ROM-DOS Services

ROM-DOS Kernel Interrupts - ROM-DOS is called by
using the 80X88 and 80X86 software interrupt system.
Interrupts 20H through 27H are reserved for these
vectors.



ROM-DOS is configured to keep DOS as hardware
independent as possible. This is achieved in part by the
mini-BIOS and the ROM-DOS services. ROM-DOS
requires “well behaved code” which does not attempt to
directly manipulate nonexistent hardware to operate
properly. This is obtained if the user makes Interrupt
21H ROM-DOS function calls.

The ROM-DOS service routines are all invoked by a
common interrupt instruction, Interrupt 21 hex. The
specific services are requested by placing the function
code in register (AH) and issuing a software interrupt
21H; subfunctions are accessed in the same manner and
use register (AL). Each function has individual entry and
exit specifications.

ROM-DOS does not support file locking or sharing for
networking support.

Configuring ROM-DOS:CONFIG.SYS

The configuration file, CONFIG.SYS, is key to ROM-DOS’
flexibility and adaptability. When ROM-DOS begins
operation, it looks for the CONFIG.SYS file and if it
exists, reads it and follows the commands. Three ways
ROM-DOS can be customized is by directing tunable
parameters that ROM-DOS is already familiar with such
as BUFFERS, FILES, and BREAK. The second way is with

installable device drivers and the last is with changing
the initial program loading.

FILES, BUFFERS, BREAK - The number of files open at
one time may be modified by using the FILES command.
From 8 to 20 may be opened which include the
preopened files stdin, stdout, stdprn, and stdaux.

ROM-DOS uses buffers to hold data read from disk. The
number defined by BUFFERS is from 1 to 20.

The BREAK command allows the setting or resetting of
the system BREAK flag. The flag, when set, causes the
system to check for Control-C after each system call
rather than only during console 1/0.

Device Drivers - Installable device drivers are programs
that expand ROM-DOS’ ability to work with a variety of
peripherals. This facility permits WinSystems to take
advantage of new or additional hardware with ROM-DOS’
character and block file handling capability.

ROM-DOS supports DOS character and block device
drivers. A device driver may be installed at load time
(using CONFIG.SYS).

WinSystems includes two standard device drivers:
RAMDISK.SYS and CLOCK.SYS. Additional DOS compati-
ble device drivers can be installed.

ROM-DOS FUNCTION CALLS

Function Summary Function Summary Function Summary
00H Terminate Program 1DH-20H | Reserved, Unsupported 3BH Change Current Directory
01H Keyboard Input 21H Random Read 3CH Create File
02H Display Character 22H Random Write 3DH Open a File
03H Auxiliary Input 23H Get File Size 3EH Close a File Handle
04H Auxiliary Output 24H Set Random Record Field 3FH Read From a File or Device
05H Print Character 25H Set Interrupt Vector 40H Write to File or Device
06H Direct Console 1/0 26H Create New Program Segment 41H Delete File (unlink)
07H Direct Console Input 27H Random Block Read 42H Move a File Pointer
08H Read Keyboard 28H Random Block Write 43H Get/Set File Attributes
09H Display String 29H Parse File Name 44H 1/0 Device Control (with
0AH Buffered Keyboard Input 2AH Get Date Subfunctions 00,01,02,03H)
OBH Check Keyboard Status 2BH Set Date 45H Duplicate File Handle
OCH Flush Buffer, Read Input 2CH Get Time 46H Force DUP Handle
ODH Reset Disk 2DH Set Time 47H Get Current Directory
OEH Select Disk 2EH Set/Reset Verify Flag 48H Allocate Memory
OFH Open File 2FH Get Disk Transfer Address 49H Free Allocated Memory
10H Close File 30H ROM-DOS Version Number 4AH Modify Allocated Memory
11H Search For First Entry 31H Keep Process 4BH Load and Execute Program
12H Search For Next Entry 32H Reserved, not supported 4CH Terminate Process
13H Delete File 33H Control-C Check 4DH Retrieve Child Exit Status
14H Sequential Read 34H Reserved, not supported 4EH Find First File
15H Sequential Write 35H Get Interrupt Vector 4FH Find Next File
16H Create File 36H Get Disk Free Space 50H-52H | Reserved, Supported
17H Rename File 37H DOS-1 Internal, supported 52H-53H | Reserved, Unsupported
18H DOS-1 Internal, Supported 38H Get Country Information 54H Get Verify State
19H Get Current Disk 39H Create Directory 56H Change Directory Entry
1AH Set Disk Transfer Address 3AH Remove Directory 57H Get/Set File Date & Time




RAMDISK.SYS is supplied with ROM-DOS to allow a
portion of the system RAM to be used as a “Silicon Disk”.
This silicon disk would be located on either the main
SBC board or on an external UMC4 card. This RAMDISK
is volatile and the contents are lost with each boot. Non-
volatile “silicon disk” drivers are also available and when
coupled with battery backed RAM cards, provide a
reliable data storage and retrieval media.

Most of WinSystems’ SBC’s and CPU’s have an onboard
real-time clock capable of maintaining time, date, and
year. A CLOCK.SYS driver is provided for WinSystems
hardware with the ROM-DOS port in order to access the
clock. The TIME and DATE commands are used to set or
read it. Also application programs can set or read the
clock with the appropriate DOS Function calls.

Initial Program Loading - The SHELL command allows
the user to specify an alternative command processor to
the default COMMAND.EXE. Specifying the command:

SHELL = program arguments

will cause the program to be executed immediately at
boot time without first loading a command interpreter.

Basic 1/O System (BIOS)

The part of DOS that communicates with the computers
hardware is called the Basic Input/Output System
(BIOS). It contains the routines that provide the most
basic, low-level control and supervision for the CPU and
peripherals. Its task is to provide a bridge between the
hardware and other software. Each WinSystems SBC has
an individual mini-BIOS to customize ROM-DOS to the
hardware.

The first part of the mini-BIOS is the start-up and
hardware initialization routines. It creates the interrupt
vectors, set the registers, stack, power-on-self-test
(POST) and boot routines.

The mini-BIOS provides a minimum complement of BIOS
services necessary for embedded systems to run ROM-
DOS. The mini-BIOS provides the BIOS support for a
remote console, timer, BIOS extensions, and hardware
identification as well as power on testing for RAM and
serial devices. The mini-BIOS does not support floppy
disks, printers, or standard PC keyboard or monitor. The
BIOS is small since many of the expand functions used
in a desk-top PC are not needed for embedded applica-
tions. All keyboard and video operations are handled
through the SBC'’s serial port for console 1/0.

The supported BIOS functions are listed in the table
below. Obviously programs that make unsupported calls
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will not perform as desired. Most compilers use the
operating system as their principal mode of I/O and only
a few hardware specific routines need to be avoided.

The mini-BIOS supports only interrupts 10H, 11H, 12H,
16H, and 1AH as shown in the Interrupt Vector Table
below.

INTERRUPT VECTOR TABLE
Interrupt Fuggéleo n Function
OH - Divide by 0
1H - Trace
2H - NMI Interrupt
3H - Break Point
4H - Overflow
SH - Free
6H - Free
7H - Free
8H - IRQO - Clock Tick
9H - IRQ1 - Keyboard
AH - IRQ2 - Free
BH - IRQ3 - Free
CH - IRQ4 - Free
DH - IRQS - Free
EH - IRQG - Free
FH - IRQ7 - Free
10H - Video Functions
OE Write TTY
11H - Equipment Report
12H - Memory Size
16H - Keyboard
Get Kybd Character
1 Check Key Available
2 Read Shift Status
19H - Force Warm Boot
1AH - Get/Set Time of Day
0 Read Time of Day
1 Set Time of Day
20H - Program Terminate
21H - DOS Function Call
22H - Terminate Address
23H - Control Break Handler
24H - Critical Error Handler
25H - Absolute Disk Read
26H - Absolute Disk Write
27H - Terminate and Stay Resident
28H-3FH Reserved, unsupported

Hardware Environment

ROM-DOS is ported to many of WinSystems Single
Boards Computers some of which are fully PC compat-
ible and others 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 manipu-




lated by a custom application 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 the following
WinSystems boards:

® LPM-SBC40 ® MCM-SBC41
® LPM-SBC41 ® MCM-SBC53
® LPM-286AT ® MCM-286AT
® LPM-386SX ® MCM-386SX
® LPM-486DX ® MCM-486DX
® LPM-SBC53 ® SBC-88

® MCM-SBC40

Memory Allocation - ROM-DOS is very memory effi-
cient. A typical memory allocation will take less than 32K
bytes for ROM-DOS and the mini-BIOS and 5K bytes of
RAM. Additional memory is a function of the application
program and any RAMDISK or ROMDISK storage
requirements.

EXAMPLE MCM-SBC40 MEMORY MAP
ADDRESS USE ALLOCATION

00000H-7FFFFH System RAM 512KB
80000H-BFFFFH Application ROMDISK area 256KB
COO00H-CFFFFH Reserved for user 64KB
DO00OH-EFFFFH UMC4 based RAMDISK 128KB
FOOOOH-F7FFFH Reserved for system 32KB
F8000H-FF3FFH ROM-DOS 29KB
FF400H-FFFFFH Mini-BIOS 3KB

DISK FILE Management

ROM-DOS accesses files through an organized hierarchi-
cal directory system which supports volume label

and file attributes. The I/O system handles DOS’s disk
filing system and communications with peripheral
devices such as communications, printers, etc. The
Command processor has several built in functions or
subprograms that handle most of DOS’s common tasks
such as copying files, display, etc.

Solid State Disk Drives - The obvious difference
between ROM-DOS and MS-DOS is the amount of
EPROM space and rotational memory required.
Embedded systems imply construction that will not allow
desktop PC’s to fit. Power consumption, heat dissipation,
shock, vibration and cooling dictate that standard floppy
or hard disks will be prone to failure in this environ-
ment. The obvious solution is to replace the rotational
media with solid state disk drives.

ROM-DOS gives you the tools to reserve a portion of the
available memory space and substitute the functionality
of a disk through onboard semiconductor devices such as
EPROMs and nonvolatile RAMs. The devices can be
installed in the spare memory sockets on the boards to
act like normal disk drives which can boot the system
and run programs.

ROMDISK -The Read only files used for initial program
loading and execution can be easily stored in EPROMs
on one of the WinSystems SBC’s using the ROMDISK
utility. This program resides on the host PC and gathers
all the necessary files together to build a ROMDISK. The
ROMDISK program will keep a tally of the total space
used as each file is added. It will prompt for a output file
name and make a disk image. The program will then read
all specified files and write the output to the file name
given. This file can be burned into one or more EPROMs
using a standard EPROM programmer. The EPROMs are
then installed in the appropriate sockets on the SBC or
auxiliary memory board. No special software tools or
programming techniques are needed.

RAMDISK - A user installable silicon disk driver,
RAMDISK.SYS, is provided that allows a portion of system
RAM to be used as a disk drive. It is reinitialized at each
boot up and is acts as a temporary storage medium for
volatile data. WinSystems also has drivers for battery
backed RAMDISKs which provide a READ/WRITE mass
storage option for data.

Other installable device drivers are available for remov-
able memory cards, memory cartridges, tape drives and
cartridge memories from companies such as Enlode and
Databook. Contact WinSystems’ applications engineering
department at the factory for specific details on your
applications and specific hardware interface.
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ROM-DOS Development System

ROM-DOS should be ordered initially preconfigured as
a “ready-to-run” system. The selected WinSystems’
single board computer will be shipped with 2
ROM-DOS EPROMs installed, a 5 1/4” utilities disk,
serial communications cable, and a minimum amount
of RAM. This permits a user to have a totally working
system to begin development.

ROM-DOS EPROM - Two EPROMs are shipped with
a system. The first contains ROM-DOS and the
mini-BIOS. The second EPROM is a ROMDISK config-
ured to operate as drive A: with a sample program
installed.

Utility Diskette - A 5 1/4” diskette is supplied with
the following files: COMM.EXE, COMMAND.EXE, CON-
FIG.SYS, CLOCK.SYS, RAMDISK.SYS, TRANSFER.EXE,
AUTOEXEC.BAT and SAMPLE EXE.

COMM.EXE is a program to allow communications
with the remote ROM-DOS. It resides in the host PC
and supports xmodem file transfer, autodialing, and
simple terminal emulation. COMMAND.EXE is the
ROM-DOS command interpreter that may be required
by the application program. CONFIG.SYS permits
system configuration at start up. CLOCK.SYS and
RAMDISK.SYS are installable device drivers.
TRANSFER EXE is a utility program that allows files to
be down loaded via serial port console to the
ROM-DOS system during debugging. TRANSFER.EXE
resides in the silicon disk in the ROM-DOS system and

communicates with COMM.EXE in the host PC.
AUTOEXEC.BAT is the auto executing batch file.
SAMPLE.EXE is the sample program provided by
WinSystems.

Cable - A serial cable is provided to link the
WinSystems’ SBC to the host PC for communications
during debug.

ORDERING INFORMATION

RDOS-286AT ROM-DOS for the
LPM/MCM-286AT
RDOS-386S8X ROM-DOS for the
LPM/MCM-386SX
RDOS-SBC40R-8 ROM-DOS for the
LPM/MCM-SBC40-8
RDOS-SBC40R-10 ROM-DOS for the
LPM/MCM-SBC40-10
RDOS-SBC41R-8 ROM-DOS for the
LPM/MCM-SBC41-8
RDOS-SBC41R-10 ROM-DOS for the
LPM/MCM-SBC41-10
RDOS-SBC53R-10 ROM-DOS for the
LPM/MCM-SBC53R-10
RDOS-SBC53R-16 ROM-DOS for the
LPM/MCM-SBC53R-16
RDOS-SBC53RX-10 ROM-DOS for the
LPM/MCM-SBC53RX-10

‘ROM-DOS for the
LPM/MCM-SBC53RX-16
ROM-DOS for the
LPM/MCM-SBCS88

RDOS-SBC53RX-16

RDOS-SBC88R

WinSystems a registered trademark of WinSystems, Inc., MS-DOS and QuickBASIC are trademarks of Microsoft, ROM-DOS is a trademark of

Datalight. Turbo Pascal is a trademark of Borland.

WinSystems, Inc.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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STD-QNX™

WinSySt emso Real-Time, Multi-tasking

SOFTWARE

Multi-User, Distributed, OS

FEATURES

® QNX 2.15 and 4.x supported

® Supported on WinSystems’ industrial STD Bus 286/

386/486 CPU’s

High-performance, real-time, multi-tasking

Low overhead, small OS kernel

Preemptive priority based task scheduler

Fast task switch time

“Seamless networking” with transparent access of

resources attached to any node

® POSIX compliant Real Time OS (QNX 4.x)

Applications can be written in C, assembler and

FORTRAN and other languages

QNX Windows supports OPEN LOOK user inter-

face standard

Supports remote Netboot

RAM/ROM DISK support

Complete operating system, not just an executive

Does not require hard disk or video to operate

Standalone or network configurations supported

Distributed processing over flexible peer-to-peer

ARCNET (2.15 & 4.x) or Ethernet (4.x) networks

Extensive 3rd party support with application

software, software tools, training, and consultants

® Bulletin Board with over 1800 files of free software
including games, graphics, demos and powerful
applications

For industrial applications that require small, modular,
networked, reliable, and cost effective solutions,
WinSystems offers the QNX operating system. It is a
real-time, multi-tasking operating system, with the
proven, industrial strength STD Bus. The combination
provides users with the perfect blend of software and
hardware platforms for use in factory automation an
harsh environments.

Both QNX 2.15 and 4.x are supported by WinSystems’
STD-AT compatible computers. It will run on small
diskless embedded controllers without requiring video
(“blind nodes”) up through large systems with
multiple disk drives.

Whether you are running a network of four or 400
machines, QNX makes it all feel like a single compu-
ter. Interprocess communication is network wide, so
every process can transparently access every resource
— programs, files, devices, even CPUs — anywhere on
the network. It supports both the ARCNET and
Ethernet local area networking schemes.

QNX 4.x extends the capabilities of QNX 2.15 while
maintaining the fundamental design. QNX 4.x is still a

multi-user, multi-tasking, distributed, modular,
message-passing, operating system. QNX 4.x also pro-
vides many functions and features not found in 2.15.

F

TONAL CAPABILITY

Overview - Todays computer users are demanding
open systems to solve their computing problems. In
the past, real-time applications — process control,
communications, automation and high-speed data
acquisition — were handled with proprietary compu-
ter solutions because of performance demands. With
current hardware and software technology, it is
possible to use an open systems concept to demand-
ing real-time environments. QNX combines real-time
performance now with WinSystems’ industry standard
hardware STD Bus platforms. Over 170,000 QNX
nodes have been installed in over 47 countries.

QNX is designed to provide real-time performance
that is not possible with conventional operating
systems. It allow users to prioritize multiple time
dependent asynchronous tasks and guarantees quick
responses to external events. QNX provides the
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connectivity and user-friendly interface essential in
todays computer world but rare in real-time systems.

QNX is designed from the ground up as a network-
wide operating system. In some ways, a QNX network
feels more like a mainframe computer than a set of
micros. Users are simply aware of a large set of
resources available for use by an application. But
unlike a mainframe, QNX provides a highly responsive
environment, since the appropriate amount of com-
puting power can be made available at each node to
meet the needs of each user.

QNX’s exceptional ability to facilitate distributed
processing and intertask communication make it an
excellent candidate for process control and other
industrial applications. In a process control environ-
ment, for example, PLCs and other real-time I/O
devices may require more resources than other, less
critical applications, such as a word processor. The
QNX network is responsive enough to support both
types of applications at the same time. QNX lets you
focus computing power on the plant floor where and
when it is needed, without sacrificing concurrent
connectivity to the clean room.

QNX offers a migration path since it is available for
many different computers and Intel-based micros
including the 8088, 286, 386, or 80486 for large
computers with multiple disk drives through small
diskless embedded systems on the factory floor.

Task
Management

Microkernal
8K

Device 1/10

QNX’s 8KB microkernal coordinates cooperating tasks.

QNX, A Modular OS - Unlike monolithic systems,
QNX consists of a microkernel (10Kbytes) in charge
of a team of cooperating tasks. The microkernel’s main
job is to schedule tasks and to coordinate message
passing activity. All other functions of the OS such as
file handling, network management, device I/O, etc.
are handled by accessible modules known as Server
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Tasks. QNX’s modular design lets you customize the
OS by using only those Server Tasks needed for a
specific application. You can run a standalone or
networked system, add and test device drivers, or even
load a guest file system without having to take apart
and rebuild the entire OS.

Program Development Environment - Complete
multi-tasking/multi-user support in QNX simplifies and
speeds development of software projects. The target
computer can be used as the software development
system. QNX is supported by a complete set of
software development tools including Compilers
(ANSL, K & R, C++, FORTRAN, to name just a few),
Assemblers, full-screen editor, symbolic debugger with
core dump analysis, a host of utilities and libraries,
and multiple full screen windows.

Most real-time systems force you to develop your
application on one machine and then run it on
another. With QNX you are working in an integral
environment, where your development system and
your target system can be one and the same.

Distributed Processing - QNX is grounded on the
principle that effective communication is the key to
effective operation. The key to QNX’s efficient
modular design and distributed computing capabilities
is a simple yet powerful technique known as message
passing. Message passing thus forms the cornerstone
of QNX’s architecture and enhances the efficiency of
all transaction among all processed throughout the
entire system, whether across a STD Bus backplane or
across a mile of coax.

A QNX network appears to be a single computer
consisting of tasks, files, and devices.

Tasks communicate with each other via messages,
whether they reside on the same machines or on
distant nodes. The reason they communicate so
effectively is that QNX was designed with interprocess
communication (IPC) as its very foundation, not as an
after thought as in most other systems.



Thanks to its uniform, network-wide IPC, QNX creates
an environment in which an application can harness
the processing power of all the CPUs on the entire
network. To each user, a QNX network feels like one
homogeneous computer, regardless of the physical
distribution of the machines.

Networking - QNX’s ability to network a group of
PC’s in a UNIX-like environment is its most powerful
asset. QNX doesn’t require any additional software,
only a WinSystems’ MCM-ANET ARCNET card in each
node. The MCM-ANET is ported to the QNX OS and
will work only with WinSystems’ AT compatible CPU
boards. Nevertheless, machines running this version of
QNX can coexist on a QNX ARCNET network with
machines running PC, AT, or STD QNX on Qnet
ARCNET cards. The MCM-ENET is the Ethernet card
that is supported by QNX 4.x.

Peer-to-Peer Operation - QNX allows every machine
to be both a file server and a workstation. Every
machine can have one or more hard disks, or it can
be without any disk drives, booting from the network.
Any node on the network can start tasks on any other
node of the network, read any file on any disk on any
node, or make use of any device on any node.

Multi-tasking - QNX supports up to 64 tasks on a XT
and 250 tasks on an AT class machine. DOS can be
supported as a task. Real mode execution is supported
on PC’s. Protected mode execution is supported on
80286 and above equipped machines, providing up to
16M bytes of memory for executing tasks.

Embedded Systems and ROMability - The compact
size of the microkernel with its real-time responsive-
ness, makes it attractive for intelligent embedded
systems operating standalone or in a network.

QNX will support embedded applications where a
hard disk is not available. WinSystems offers a solid
state disk which is designed to replace conventional
rotational disk memories in harsh applications which
will permit the application to boot up and run.

Netboot Support - For embedded systems, the STD-AT
will boot without a keyboard, video card, and floppy
disk or hard disk installed by accessing the network
servers for its OS files and application. The MCM-ANET
boot ROM will generate the request to the server.

The NETBOOT server utility is shipped standard with
WinSystems’ version of QNX 2.15 and will accept boot
requests from machines that wish to boot over the
network. Upon receiving boot request, NETBOOT
downloads the operating system to the requesting
machine.

QNX 4.x

O

QNX 4.x is a POSIX-compliant OS based on micro-
kernel technology. POSIX (Portable Operating System
Interface, X as in Unix), an IEEE operating system
interface standard, will serve as the common denom-
inator among all the various UNIX and UNIX-like
systems on the market. The advantages of POSIX
compliance are many. Existing QNX developers can
participate in the standards trend and can enter larger
markets for their products without sacrificing perfor-
mance. It is a simple matter for anyone who has
written POSIX-conforming code to port their applica-
tion to the QNX 4.x environment. QNX 4.x offers the
realtime performance that no conventional UNIX
system could ever deliver.

With a task switch speed of 27 uS per task switch on
a 33 MHz 386 (18 uS on a 486), QNX is comparable
in performance to dedicated realtime executives.

QNX 4.x follows the IEEE POSIX group of standards,
so that it provides all the benefits of a real UNIX
system. POSIX QNX gives users a much broader base
of networking capabilities, but more importantly, the
microkernel architecture continues to give engineers
the flexibility they want without sacrificing the real-
time performance that they need.

Who Should Move To 4.x? - The answer to question
is based upon R&D costs and technical issues. If you
have developed an application that works fine under
existing QNX 2.15 and don’t plan to make any
significant changes or upgrades, then you should
probably stay with it.

If you are about to start a major new project or re-
work an existing one, then you should consider 4.x.
This new QNX brings an operating system with enor-
mous performance, flexibility, and feature enhance-
ments. It represents over 10 years of operating system
design focused on a single new product for todays
embedded hardware environment. It also embraces
the trend towards open system by adhering to the
POSIX standard for the operating system interface.

HARDWARE ENVIRONMENT

Industrial Strength QNX - In harsh industrial
environments, most conventional PC platforms, includ-
ing so-called “ruggedized” PCs, simply are not tough
enough to drive process-critical applications.
Moreover, they are usually too unwieldy to be
embedded in machinery or instrumentation.
WinSystems’ STD-AT is an alternative platform to
deliver QNX-based solutions for a variety of demand-
ing industrial conditions.
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STD-AT - The STD-AT blends the industry proven STD
Bus hardware with MS/PC-DOS, the de facto “software
bus”, for hosting operating systems utilities, real-time
executives, development tools, networking, and
application specific programs. The combination of
hardware and software standards assure flexibility
when designing and configuring a rugged industrial
computer.

Our STD-AT is a true software compatible PC-AT
compatible industrial computer. It combines the
powerful processing capability of the 80286/386/486
and vast library of PC-DOS software with the reliability
and industrial I/O interfaces of the open architecture
IEEE 961 STD Bus.

The STD-AT is a product family that covers a number
of system components that combined together create
a STD Bus PC-AT compatible system. The system
components can be categorized as CPUs, memory,
disk controllers, video controllers, communications/
network controllers, various I/O cards, and powered
card racks. The result is an industrial grade, small
form factor, completely software AT-compatible system
with CPU operational speeds from 10 to 50 MHz.

WinSystems’ CPUs

Product CPU-type Speed (MHz)
MCM-486DX 80486DX 25, 33, 50
MCM-4865X 804868X 20, 25
MCM-3868X 803865X 16, 20
MCM-286AT 80286 10, 12, 16, 20

Packaging Flexibility - The small size of the STD
Bus cards, 4.5” x 6.5” , make them ideal for use in
disguised and embedded industrial controller applica-
tions. The small format is designed for industrial
environments since the cards don’t bend or flex and
are engineered to stand shock and vibration. The
format and low cost of STD Bus cards make their
maintenance simple, quick, and economical.
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The open architecture of the system allows for 8- or
16-bit I/0 expansion modules. And the STD-AT
upgrades to meet new requirements while operating
under a DOS environment.

I/O Flexibility - 1/O interfaces are available for
pressure and temperature measurement, stepper and
large motor control, analog and digital interface,
networking, video graphics, and so on. Users can easily
design and construct their systems, since the STD Bus
offers a larger variety of interface cards than any other
bus. In fact, many special I/O interfaces that must be
custom-made for other buses are often off-the-shelf
products with the STD Bus.

Extended Operating Temperature Range - The
80C286 based STD-AT is also available for the CMOS
STD Bus. CMOS offers very low power, improved
noise immunity, and extended temperature (40°C to
+85°C) operation. CMOS STD Bus boards typically
draw 90% less power than their NMOS/TTL equival-
ent. Some of the advantages of lower power require-
ments are low system operating temperatures,
reduced internal heating, no fans, smaller power
supplies, and sealed enclosures.

Net Boot Support - For networked embedded
systems, the STD-AT will boot without a keyboard,
video card, and floppy disk or hard disk installed by
accessing the network servers for its OS files and
application.

Solid State Disk Drives - Embedded systems imply
construction that will not allow desktop PC’s to fit.
Power consumption, heat dissipation, shock, vibration
and cooling dictate that standard floppy or hard disks
will be prone to failure in this environment. The
obvious solution is to replace the rotational media
with solid state disk drives. WinSystems’ STD-AT can
run QNX without a disk by using a solid state disk
drive.

Solid state disks (SSD) have a number of advantages
over magnetic media drives. They have a low power
consumption and do not have the start-up surge
currents characteristics of rotational media. They are
resistant to environmental factors and can operate
over a wide temperature range. SSD drives have high
reliability because they dissipate very little heat an
there are no moving parts.

The MCM-SSD-QNX is a WinSystems’ solid state disk
subsystem. The board will support both a bootable
RAM and ROM disk. The board acts like a very fast
rotational disk drive which can both boot the system
and provide program/data storage.



Other QNX Tools

QNX Windows - QNX Windows provides developers
the benefits of graphical user interfaces (GUIs). It
offers both the look and feel of AT&T’s OPEN LOOK
interface. It is a fast, responsive, user-friendly package
designed for real-time applications and equipped with
integrated networking and distributed processing
already built in.

C Compiler - This is a full Kernighan and Ritchie C
with shared memory support. It supports floating
point operations via software or 80X87 coprocessors.
Other features include:

* Assembler

+ Symbolic debugger with core-dump analysis

» Make utility, network-distributed parallel Make also
available

* Nearly 450 library routines

» Terminal support

QRCS: QNX Revision Control System - This pro-
gram stores and retrieves multiple revisions of a file.
It logs a complete history of changes made to a file.
It also supports version locking to eliminate access
conflicts.

Ditto - This is a remote access screen sharing
program that allows any computer or terminal to
transparently access the screen of any other computer
via LAN or modem. It supports remote keyboard
control, including remote rebooting. It also allows
access to video data of unattended console-less
embedded systems. This product is ideal for remote
on-line technical support, remote debugging, class
room training, etc.

RUNDOS - This program is a DOS emulator that runs
many popular DOS applications under QNX. Users do
not need to supply DOS itself. It includes a DOS file
system which provides live access to DOS files from
QNX programs. An application runs as a single task
within the QNX multi-tasking, multi-user environment.
It supports one DOS session at each network node or
standalone computer.

QNX Support

QNX 3rd Party Support - QNX is supported by a
network of vendors, VARs, OEMs, and consultants that
offer a number of products and services. A 3rd-Party
Products Guide and Consultants Registry is published
regularly to help users find information on QNX
related hardware, application software, development
tools, training, integration, and services throughout
the world.

Bulletin Board - There is an on-line, 24-hour QNX
bulletin board available for licensed users where one
can download free software updates and utilities,
upload sample code for analysis, as well as joining
other QNX users in discussions on a variety of topics.

The free software area of the BBS contains over 1,800
archived files (25Mbytes). The files range from code
fragments that describe the use of the more exotic
selections available, all the way to games, graphics,
commercial demos and powerful application pro-
grams. Much of the software has been donated by
QNX users.

QNXnews - Registered QNX users also receive a
subscription to QNXnews. It is a quarterly newsletter
featuring application stories, the latest third-party
products, technical tips, a registry of QNX consultants,
and other news that affects the QNX world.

Annual User’s Group Conference - Each year,
hundreds of QNX users from around the world gather
together for three days of presentations, product
exhibits, and Q&A sessions hosted by Quantum
Software Systems Limited. This world-class conference
has become one of the most exciting product cen-
tered user groups meetings in the industry.




ORDERING INFORMATION

QNX 2x from WinSystems includes the ARCNET
interface and remote boot capability. It also includes
the solid state disk RAM/ROM driver utilities for use
in diskless remote embedded applications.

QNX is available as a single node or as additional
expansion nodes in a system. The expansion nodes do
not include detailed, documentation and are less
expensive. If you run QNX as a network, you will
need our ARCNET card with BIOS extension. The
ARCNET boot ROM is the same for both versions 2.x
and 4x.

Other QNX Tools:

QNX QTERM Communication/terminal emula-
tion program

QNX DITTO Interactive screen sharing program

QNX RUNDOS  DOS emulator and DOS file system
administrator

QNX MAIL Electronic mail

QNX QRCS Source Code management system

QNX Configuration Guide
PART NUMBER: Q_NX-§-§)_(-XXX

2 = Version 2.x (latest release) —

4 = Version 4.x (latest release) —

|

Number of Nodes
- SC = Single Computer (with documentation)

- RT = Run Time (no documentation)

— NE = Network Expansion

Examples:

QNX-2-5C-001
Description: QNX OS version 2.x single user
Development system with documentation

QNX-4-NE-003
| Description: QNX OS version 4.x three user
network expansion

NOTE: If you operate an QNX OS network, you
will need our ARCNET card with a BIOS
extension.

LPM-ANET-AB-QNX CMOS ARCNET card for
coaxial bus or star topology

MCM-ANET-AB-QNX ARCNET card for coaxial
bus or star topology

Trademark Acknowledgements: WinSystems is a registered trademark of WinSystems, Inc. STD-QNX, STD-AT, LPM, and MCM are trademarks
of WinSystems, Inc. QNX is a registered trademark and Ditto, RUNDOS, QTERM, QRCS, and QNXMail are trademarks of Quantum Software
Systems Ltd., ARCNET is a trademark of Datapoint Corporation. PC-DOS, PC, PC-XT/AT are registered trademarks of International Business
Machines. MS-DOS iS a registered trademark of Microsoft. UNIX and OPEN LOOK are registered trademarks of UNIX System laboratories Inc.

Product names of other companies may be trademarks of their respective companies.

WinSystems, Inc.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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- WinSystems'

STD BUS

MCM-486
80486DX and SX
Single Board Computer

FEATURES

80486DX CPU with 25, 33 and 50 MHz clock
80486SX CPU with 20 and 25 MHz clock

100% object code compatibility with the 80386,
80286, and 8086/88 CPUs

Full PC-AT software compatibility

Supports MS/DOS, 0S/2, UNIX, Windows/386,
QNX and other popular PC-AT operating systems,
real time executives, and application software
1MB, 2MB, 4MB or 8MB of parity checked DRAM
128K bytes of EPROM storage capacity

On-chip IEEE 754 coprocessor for MCM-486DX
AT standard BIOS with self test (POST)

Shadow BIOS for improved performance
Dynamic Bus sizing for 8/16/32-bits transfers

2 Serial RS-232/485 COM ports

Asynchronous 1/O bus controller assures
Compatibility with slower 1/0 cards

Centronics compatible parallel I/O port
Keyboard controller

Battery backed calendar clock

Onboard speaker

Three 16-bit timer/counters

DMA and interrupt controller

8/16-bit STD Bus interface

Watchdog timer

Supports ROM-DOS embedded operating system
+5 volt only operation

Precision power fail reset circuit

Small size: 4.5” X 6.5”

The MCM-486 is a high performance 80486 based
STD Bus single board computer that can operate as a
PC-AT DOS compatible or a standalone board for
embedded systems applications. Configured with a 25,
33 or 50 MHz system clock and up to 8 Megabytes
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of onboard system memory, the MCM-486DX is
designed to meet demanding processor intensive
requirements in applications such as industrial, factory
floor, automatic test, instrumentation, 40 robotics,
machine control, aerospace, and other difficult
environments.

By incorporating the 80486 CPU, the board’s perform-
ance is approximately twice that of a 80386 based
system at the same frequency. The improvement is a
result of its 32-bit integer core which is optimized to
executed the most frequently used instructions in only
one clock cycle. Also 8Kbytes of on-chip cache,
improved on-chip coprocessor, and a memory manage-
ment unit add to its performance while remaining
8086 compatible. Existing WinSystems’ 80286 and
80386SX systems’ speed and performance are
upgraded by simply changing the CPU.

The MCM-486 board is offered with either the
80486SX or DX version CPU. The differences between
the SX and DX is that with the 80486SX installed, it
costs less, runs at slower speeds and has no internal
coprocessor. This option allows a user to save money
for applications that do not require intensive numeric
calculations. Intel claims that “(depending upon the
application) ... the 25 MHz Intel486SX provides up
to 70% more performance than the 33 MHz
Intel386DX microprocessor.”

The MCM-486DX board includes the 80486DX CPU
with 1MB, 2MB, 4MB or 8MB of parity RAM, BIOS in
EPROM, internal coprocessor, two RS-232/485 serial
ports, 15 channel interrupt controller, DMA con-
troller, Centronics parallel I/O port, SBX connector,
real time clock, keyboard controller, watchdog timer,
speaker and 8/16-bit STD Bus interface. The
MCM-486DX requires only a single +5 volt supply.

The MCM-486 can work without DOS and BIOS
software, or video, a keyboard or rotational memory
for applications requiring a standalone single board
computer.

FUNCTIONAL CAPABILITY

Processor - The MCM-486 board uses either the
80486DX or 80486SX CPU. It offers a 32-bit program-
ming architecture compatible with the software base
of the 80386 microprocessor. The integer unit uses
RISC design techniques to provide 1 clock execution
for core instructions. The 486 CPU provides backward
compatibility to the large base of installed base of
8086/88, 80286 and 80386 software. Moreover, the
MCM-486DX CPU brings the new generation of high-
performance 32-bit software to the STD Bus. All
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applications software and operating systems developed
for 80386 microprocessor based systems run unmod-
ified on similarly configured 80486 microprocessor
based systems.

The MCM-486DX is available in a 25, 33 or 50 MHz
configuration. The lower cost MCM-486SX is available
with a system clock of 20 or 25 MHz.

Coprocessor Support - The MCM-486DX card has a
on-chip floating point unit (FPU) which implements
the full IEEE 754 floating-point standard and is binary
compatible with the 80387 Math Coprocessor. By
building in the math coprocessor, using the wider
internal data buses, sharing on-chip caching, and
eliminating I/O cycles for passing data between the
processor and an external device, the performance is
more than double as compared to a separate
COProCessor.

The MCM-486SX board does not have the internal
FPU. To upgrade the board, the 80486SX CPU chip
must be replaced with a 80486DX chip. Contact the
factory for the details.

MOSEL Chip Set - The MCM-486DX uses the MS400/
401 from MOSEL to provide the core logic for high
performance PC-AT hardware compatibility. The
MS400, optimized specifically for 80486 CPU’s,
integrates the DRAM controller, DMA controllers,
interrupt controllers, memory mapper, timer and all
other logic basic to an AT system. The MS401
supports 32 and 64-bit data paths to DRAM. This
offers higher integration and better performance in
non-cache modes.

The MS400 supports shadowing of BIOS and Video
ROM so that system performance will not be degraded
by the slow access speed of EPROM. The Shadow
RAM feature allows faster execution of code stored in
EPROM, by down loading code from EPROM to RAM.
The RAM then shadows the EPROM for further code
execution.

Memory - The MCM-486 has 4 memory sources
onboard: on-chip 8K cache, parity checked DRAM,
battery backed static RAM and BIOS EPROM.

The 8KB code and data cache on the 80486 allow one
clock per instruction execution rate at 50 MHz to be
sustained even with slower external DRAMs for mass

storage.

The MCM-486 is configured with up to 8MB of
onboard parity checked DRAM installed in two banks
of 4MB each. The MS401 32/64-bit data path chip



uses interleaving automatically with both banks to
create an effective 64-bit wide memory bus for the 40
8 MB configuration. The 64-bit data path permits one
clock burst reads and memory post write operations
to nearly double the memory accesses compared to
using 32-bit data paths which offers lower cost and
higher performance in non-cache modes.

System configuration information and the register
values are stored in the 50 bytes of battery powered
CMOS static RAM inside the DS1287. The values from
the CMOS memory or the default ones from the BIOS
EPROM will be loaded into the configuration registers
when the system is initialized.

The MCM-486DX will work with either 8- or 16-bit
external memory cards such as the MCM-UMC4 or
solid state disks such as the MCM-SSD. The
MCM-486DX automatically determines the transfer
status and will access it as either 8- or 16-bits.

Serial I/O - A 16C452 serves as the serial communi-
cation controller mapped as a standard COM1 and
COM2 port. It has two independent double buffered
serial asynchronous channels that are 82C50A hard-
ware compatible. The unit contains on-chip software
programmable baud rate generators selectable through
56K bits per second. Each has independent control of
transmit, receive, line status and data set interrupts.
Individual modem handshake control signals are
available for each line.

COM1 and COM2 Serial Channels

Pin | FLOW Signal

1 IN Data Carrier Detect (DCD)
2 IN Receive Data (RxD)

3 our Transmit Data (TxD)

4 ouT Data Terminal Ready (DTR)
5 - Signal Ground (GND)

6 IN Data Set Ready (DSR)

7 ourt Request To Send (RTS)

8 IN Clear To Send (CTS)

9 IN Ring Indicator (RI)

Each channel will support 5, 6, 7, or 8 bit characters
with even, odd or no parity generation/checking. It
will handle 1, 1 % or 2 stop bits.

Both serial channels support RS-232 and 2 wire
RS-485 electrical interface levels. RS-422 is configura-
ble for COM 2 only by strapping both the RS-485
interface chips for COM2 and leaving COM1 config-
ured as RS-232 only. Only +5 volts is required by the
MCM-486 since the +12 volts are generated by the RS-
232 interface chip. Both serial channels are configured
as a DTE and wired to an individual 10-pin right angle
connector that permits easy connections to

a standard 9-pin male D-sub connector with the
WinSystems’ CBL-123-1.

Keyboard Controller - An 8242 keyboard controller
is installed to provide a serial interface to a PC-AT
type keyboard. Also the keyboard can be locked out
by grounding pin 9 to prevent unauthorized access to
the system.

The keyboard controller is buffered and wired to
10 pin connector. WinSystems offers the CBL-124-1
which is an adapter for the 10-pin ribbon to 5-pin
DIN keyboard cable. The pin out is as follows:

Keyboard Interface

Pin Signal

Ground

+5 volts
Keyboard Clock
+5 volts
Keyboard Lockout
Keyboard Data

W=
[N

-
o\’)m\l-

Parallel I/O - The 16C452 also provides a direct
26-pin Centronics parallel I/0 interface from the
board. It is fully bidirectional with the associated
handshake lines. The standard default I/O Map is
LPT1.

The printer signal lines are wired to a 26-pin right
angle connector. The optional WinSystems’ CBL-101-3
provides a 3 foot long adapter cable designed to
convert a 26-pin ribbon cable to a 25-pin male “D”
type connector with strain relief.

P2 Pin out - Printer Channel

Pin FLOW Signal
1 IN Strobe
2 our Data Bit 0
3 our Data Bit 1
4 ouT Data Bit 2
5 our Data Bit 3
6 ouTr Data Bit 4
7 our Data Bit 5
8 our Data Bit 6
9 our Data Bit 7
10 IN Acknowledge
11 IN Busy
12 IN Paper End
13 IN Select
14 IN Auto Error
15 I/0 Error
16 IN Init. Printer
17 IN Select Input
18-25 -- Ground

Counter/Timer - There are three independent
software programmable 16-bit counter/timers avail-
able through a 82C54 type device on the MS400.
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Watchdog Timer - A Maxim 690 supervisory circuit
serves as a programmable, retriggerable watchdog
timer. The circuit must be toggled by writing to an
I/0 port at least once every 1.5 seconds. If it is not
toggled in time, then the circuit assumes either a
software or hardware failure and it restores the
processor to a known condition by issuing PBRESET*
pulse. The watchdog timer output is disabled with a
jumper option. This circuit is important for use in
remote and unattended applications.

Real Time Clock - A battery backed Dallas Semi-
conductor DS1287 type clock calendar is onboard. It
is totally compatible with the MC146818A with over
10 years of operation in absence of power. It counts
seconds, minutes, hours, days, months, and year with
leap year compensation. It also contains 50 bytes of
non-volatile static CMOS RAM for setup information.

Interrupts - The MCM-486 will accept 4 interrupt
signals from the STD Bus backplane (NMIRQ®,
INTRQ*, INTRQ1* and INTRQ2') and 4 additional
interrupts from the front plane connector. Two
onboard 82C59A type Programmable Interrupt
Controllers (PICs) provide 15 maskable, vectored,
priority interrupts for quick response to various
interrupt conditions for real-time systems. Since the
system is PC-AT compatible, the cascade address
scheme is not supported over the STD Bus backplane
during interrupt acknowledge cycles.

Hardware Interrupt Channels

NMI Parity

IRQO Timer 0

IRQ1 Keyboard

IRQ2 INT 8-15 expansion
IRQ3 COM2

IRQ4 COM1

IRQ5 Fixed Disk/STD INTRQ"
IRQ6 Floppy Disk

IRQ7 Parallel Printer
IRQ8 Real Time Clock
IRQ9 Video
IRQ10 Interrupt Header

J3/STD INTRQ1*

IRQ11 Interrupt Header
IRQ12 Interrupt Header
IRQ13 Coprocessor
IRQ14 Hard Disk
IRQ15 Interrupt Header

In addition to these interrupts, 2 additional indepen-
dent interrupt lines are provided across the front
plane for the disk and video interrupts. These are
mapped into the correct, dedicated interrupt input
lines to maintain PC-AT compatibility.

SBX Multimodule Connector - A single 8-bit SBX

multimodule connector is provided to accommodate
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single-wide, 36-pin (8-bit) I/O expansion modules.
This provides an alternative method for I/O expansion
to the STD Bus offering the possibility of using just the
MCM-486DX as a single board solution. SBX modules
are available for implementing serial or parallel I/0O,
A/D and D/A converters, disk controllers, solid state
disk, networking, graphics controllers, and other
special purpose peripheral functions.

The MCM-486 decodes I/O addresses and generates
the chip selects for the SBX boards. DMA and
interrupt operations are supported.

I/O - The MCM-486 conforms to the PC-AT I/O map
and STD Bus standard 10-bit addressing. It will
support older STD Bus I/O cards that decode only 8
address bits, 8 bits with IOEXP*, and the newer
10-bit I/O cards.

Reset - A precision band gap voltage comparator
circuit is used to accurately determine the Vcc voltage
status. Upon detection of an out-of-tolerance condi-
tion, a PBRESET" is generated. This action is critically
important in order to detect brown-out or power fail
conditions. Also the reset circuit ensures that the
power is a nominal 4.65 volts before executing a
power-on reset. This circuit also inhibits the CPU’s
write line, preventing invalid data from being written
to battery backed RAMs or EEPROMs during power
fluctuations.

Dynamic Bus Sizing - The MCM-486 automatically
supports 8-, 16-, or 32-bit transfers between the CPU/
cache and 8- or 16-bit memory and I/O peripherals
which exist on the STD Bus. Misaligned transfers are
supported by the MS400. Byte swapping will be
performed if the transfer requests data from a
peripheral device which is not physically connected to
the requested bytes.

STD-AT Bus - The MCM-486 originates a 16-pin
interrupt and DMA Controller Bus at the top of the
card. This is required to provide 100% PC-AT
hardware compatibility for video, disk and network
controller cards while it frees the backplane interrupts
for additional sources. However for small systems with
video or hard disks, the interrupts can be routed over
the backplane STD Bus interrupt lines.

STD Bus Interface - The MCM-486 does not require
termination to work properly in STD Bus card cages.
WinSystems has correctly designed our
backplanes to minimize noise and crosstalk while
maintaining good power distribution, massive ground
planes and a good characteristic impedance for the
signal lines. The common STD Bus recommended
termination simply adds unwanted capacitance and



loads the bus drivers which results in slower data
transitions and skewed signals.

CMOS STD Bus - The 80486 CPU has a narrower
temperature range and higher power consumption
than less powerful processors used for most industrial
applications. These facts eliminate the advantage of
using the CMOS STD Bus. WinSystems will install the
CMOS interface bus transceivers on the MCM-486DX
and MCM-486SX boards. Contact the factory for
specific part numbers and pricing.

Speaker - A speaker interface and speaker are
included on the board. The speaker is mounted
between the two PC boards that comprise the
MCM-486 board set.

Printed Circuit Board - The MCM-486 is a
2 board set of cards tightly coupled through a local
bus to form a complete single board computer in the
standard 4.5 x 6.5 inch STD Bus form factor. This
packaging concept offers superior reliability and
rugged mounting while maintaining the small STD Bus
size. The onboard mass storage can function at very
high CPU clock speeds through the local bus while
automatically switching to a slower speed for STD Bus
data transfers.

SOFTWARE SUPPORT

The MCM-486DX is designed to support both full
PC-AT DOS compatible and embedded systems appli-
cations. The key to configuration is in the firmware
and software.

DOS Systems Support

STD-AT - The MCM-486 is offered with a combination
of STD Bus boards, enclosure and power supply
configured together to make a base PC-AT compatible
system called the STD-AT. The STD-AT blends the
industry proven STD Bus hardware with MS/PC-DOS,
the defacto “software bus”, for hosting operating
systems utilities, real time executives, development
tools, networking, and application specific programs.
The basic philosophy of the STD-AT is to offer full
DOS compatibility with high performance processors.

BIOS - The Basic Input/Output System (BIOS) is
written by AMI to provide maximum performance and
full IBM-AT compatibility. It is designed for high speed
80486DX systems operating up to 33MHz. It supports
both 720KB and 1.44MB 3.5 inch and 360KB and
1.2MB 5.25 inch floppy disk drives, 101, 102, and
84-key AT-compatible keyboards, the on-chip math
coprocessor, offers enhanced protected mode to real

mode switching for faster VDISK, INT 15H multitask-
ing extensions for extended memory and block moves,
IBM defined extensions to BIOS calls, and is fully
compatible with Novell NetWare. The BIOS also
provides complete power-on self test and boot
diagnostics.

DOS - The MCM-486 is designed to be architecturally
compatible with the PC-AT. As such it will run either
MS-DOS or IBM PC-DOS and will support calls either
through the BIOS or directly to the hardware. The
card will also support other operating systems such as
UNIX or XENIX and real-time executives that require
a “PC-AT” hardware environment.

QNX - QNX is a powerful, real-time, networked,
distributed processing operating system. It permits up
to 57 users per computer and up to 250 concurrent
tasks. Its preemptive, priority driven scheduling,
coupled with a fast task-switch time, allow QNX to
provide the response needed for process control and
other real-time applications.

The MCM-486 provides a powerful platform to build
low cost, high performance, industrial real-time
solutions.

Embedded Systems Support

C-THRU-ROM-486 - C-THRU-ROM (CTR) is an
optional comprehensive, full featured integrated
debugging package for generating standalone ROMable
programs with Microsoft C or Borland Turbo-C for use
with the MCM-486DX/SX. CTR is designed specifically
for embedded systems applications development. It
allows one to debug C source, assembly language, or
mixed code.

ROM-DOS - ROM-DOS is a MS-DOS 3.3 compatible
ROM-based operating system for embedded
MCM-486 applications. This operating system enables
a user to place the MS-DOS application in a diskless
embedded system and have it start running imme-
diately after power is applied. ROM-DOS reduces the
ROM, RAM and hardware requirements to a minimum.
It does not require keyboard, video or rotational
media to function which is ideal for embedded
control applications.




SPECIFICATIONS

Electrical

Bus Interface: STD Bus

CPU Clock: 20 or 25 MHz; MCM-486SX

CPU Clock: 25, 33 or 50 MHz; MCM-486DX

Serial Interface: 2 channels RS-232 and 2 wire RS-485

Parallel Interface: Centronics line interface

Interrupts: TTL input with 10K ohm pull-up resistors

Vee = +5V 15% at TBD mA typ.

Memory )

Addressing: 16 Megabytes (direct)

Capacity: Supports up to 128K EPROM (1 socket)
1MB, 2MB, 4MB or 8MB DRAM (supplied)

Mechanical
Dimensions: 4.5” x 6.5”, requires 2 card slots.
Jumpers: 0.025” square posts

Connectors

Serial I/0: 10-pin 0.100” grid
Parallel 1/0: 26-pin 0.100” grid
Interrupts: 10-pin 0.100” grid
Keyboard: 10-pin 0.100” grid
STD-AT Bus: 16-pin 0.100” grid
Environmental

Operating Temperature: 0° to +45°C
Non-condensing relative humidity: 5% to 95%

MCM-486DX-25-1M
MCM-486DX-25-2M
MCM-486DX-25-4M
MCM-486DX-25-8M
MCM-486DX-33-1M
MCM-486DX-33-2M
MCM-486DX-33-4M
MCM-486DX-33-8M
MCM-486DX-50-1M
MCM-486DX-50-2M
MCM-486DX-50-4M
MCM-486DX-50-8M
MCM-486SX-20-1M
MCM-486SX-20-2M
MCM-486SX-20-4M
MCM-486SX-20-8M
MCM-486SX-25-1M
MCM-486SX-25-2M
MCM-486SX-25-4M

MCM-486SX-25-8M

QRDERING INFORMATION

Single board 25MHz 80486DX
computer with 1IMB of DRAM
Single board 25MHz 80486DX
computer with 2MB of DRAM
Single board 25MHz 80486DX
computer with 4MB of DRAM
Single board 25MHz 80486DX
computer with 8MB of DRAM
Single board 33MHz 80486DX
computer with 1MB of DRAM
Single board 33MHz 80486DX
computer with 2MB of DRAM
Single board 33MHz 80486DX
computer with 4MB of DRAM
Single board 33MHz 80486DX
computer with 8MB of DRAM
Single board 50MHz 80486DX
computer with 1MB of DRAM
Single board 50MHz 80486DX
computer with 2MB of DRAM
Single board 50MHz 80486DX
computer with 4MB of DRAM
Single board 50MHz 80486DX
computer with 8MB of DRAM
Single board 20MHz 80486SX
computer with 1MB of DRAM
Single board 20MHz 80486SX
computer with 2MB of DRAM
Single board 20MHz 80486SX
computer with 4MB of DRAM
Single board 20MHz 80486SX
computer with 8MB of DRAM
Single board 25MHz 80486SX
computer with 1MB of DRAM
Single board 25MHz 80486SX
computer with 2MB of DRAM
Single board 25 MHz 80486SX
computer with 4MB of DRAM
Single board 25 MHz 80486SX
computer with 8MB of DRAM

WinSystems reserves the right to make changes to products and/or documentation without further notification.

STD-AT is a trademark and WinSystems is a registered trademark of WinSystems, Inc., IBM, OS/2, AT, PC-DOS, PC, and PC-AT are registered
trademarks of International Business Machines., Microsoft, Windows/386, and MS-DOS are trademarks of Microsoft, Novell and NetWare are
trademarks of Novell, Inc., Intel, 80386DX, 80387, 80486DX, 80486SX, 8086, and 8088 are registered trademarks of Intel, Inc., UNIX is a
registered trademark of AT&T., XENIX is a trademark of Santa Cruz Operations., Turbo-C is a trademark of Borland International, QNX is

a registered trademark of Quantum Systems Ltd.

WinSystems, Inc.

P.O. Box 121361 / Aslington, Texas 76012 / (817) 2747553
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FEATURES

® 80386SX CPU with 16 or 20 MHz clock

® 100% object code compatibility with the 386, 286,
and 8086 CPUs

® Full IBM PC-AT compatibility

® Uses the Chips and Technologies NEATsx

Supports MS/DOS, 0S/2, UNIX, Windows/386 and

other popular PC-AT operating systems, real time

executives, and application software

512K, 1MB, 2MB or 4MB of parity DRAM

128KBytes of EPROM storage capacity

16 Megabyte direct addressing

80387SX numeric coprocessor socket

Industry standard Phoenix PC-AT BIOS PLUS

Set Up program stored in BIOS ROM

Shadow BIOS for improved performance

Asynchronous 1/0 bus controller assures compati-

bility with slower 1/0 cards

2 Serial RS-232 ports: COM1 and COM2

Centronics compatible parallel 1/0 port

Keyboard controller

Battery backed calendar clock

On board speaker

Three 16-bit timer/counters

4 channel DMA controller

15 channel interrupt controller

Full 8-bit or 16-bit STD Bus interface

‘Watchdog timer

Supports ROM-DOS embedded operating system

Low power

+5 volt only operation
Precision power fail reset circuit

4.5” X 6.5” IEEE 961 STD Bus form factor

Wide temperature range: 0° to 65°C
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The LPM-386SX is a high performance CMOS STD Bus
single board computer that can operate as a PC-AT
DOS compatible or a standalone board for embedded
systems applications. The LPM-386SX is designed to
meet demanding requirements in applications such as
industrial, factory floor, automatic test, instrumenta-
tion, robotics, machine control, aerospace, and other
difficult environments.

The LPM-386SX board includes the Intel 80386SX
CPU with either 512KB, 1MB, 2MB, or 4 MB of parity
DRAM, two EPROM sockets, an 80387SX coprocessor
socket, two RS-232 serial ports, interrupt controller,
DMA, Centronics parallel I/O port, real time clock,
keyboard controller, watchdog timer, speaker and 8/
16-bit STD Bus interface. The LPM-386SX requires
only a single +5 volt supply.

The LPM-386SX is a 2 board set of cards tightly
coupled through a local bus to form a complete single
board computer in the standard 4.5 x 6.5 inch STD
Bus form factor. The onboard mass storage can
function at very high CPU clock speeds while the STD
Bus automatically operates for existing slower memory
and I/O cards.

Its DOS compatibility and performance is obtained
through the use of the 80386SX CPU, NEATsx
CHIPSet, and industry standard Phoenix BIOS. This
yields both 100% hardware and software PC-AT
compatibility.

The LPM-386SX can work without DOS and BIOS
software, video, keyboard, or rotational memory for
applications requiring a standalone single board
computer. WinSystems offers ROM-DOS, an optional
embedded operating system, and C-THRU-ROM, a full
featured C source level debugger. The LPM-386SX’s
wealth of hardware functions also makes it an ideal
candidate for disguised and embedded applications.

FUNCTIONAL CAPABILITY
o e e e e

Processor - The LPM-386SX incorporates the power-
ful 32-bit 80386SX high performance microprocessor
with specially optimized capabilities for multiple user
and multitasking systems. It offers a 32-bit program-
ming architecture compatible with the software base
of the 80386 microprocessor. The LPM-386SX features
a 16-bit external STD Bus data bus and a 24-bit
address bus. Thus it provides the performance benefits
of a 32-bit programming architecture with the cost
savings associated with 16-bit hardware systems. The
80386SX includes memory management capabilities of
16 megabytes of physical and 64 Terabytes of virtual
address space. The 386SX provides backward compat-
ibility to the large base of installed base of
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8086 and 80286 software. Moreover, the 386SX CPU
brings the new generation of high-performance 32-bit
software to the STD Bus. All applications software and
operating systems developed for 386 microprocessor
based systems run unmodified on similarly configured
386SX microprocessor based systems.

The 80386SX provides advanced functions such as
hardware supported multitasking and virtual memory
support. On-chip memory management unit and a
hardware enforced memory protection mechanism are
also provided. Instruction pipelining, high bus band-
width, and a very high performance ALU ensure short
average execution times.

The 386SX CPU has 2 modes of operation: Real
Address Mode (Real Mode), and Protected Virtual
Address Mode (Protected Mode). In Real Mode the
386SX CPU operates as a very fast 8086, but with 32-
bit extensions if desired. Real Mode is required
primarily to set up the processor for Protected Mode
operation and for PC and DOS compatibility.

Within Protected Mode, software can perform a task
switch to enter into tasks designated as Virtual 8086
Mode tasks. Each such task behaves with 8086
characteristics, thus allowing 8086 software (an
application program or an entire operating system) to
execute. The Virtual 8086 tasks can be isolated and
protected from one another and the host 386SX CPU’s

operating system by use of paging.

The processor is fully buffered to the STD Bus and
operates at 16 or 20 MHz. It can perform either 8 or
16-bit memory and I/O transfers to the STD Bus and
is compatible with existing peripheral cards.

80387 Coprocessor - The LPM-386SX card has a
socket to accept an 80387SX coprocessor. The
80387SX fully implements the IEEE 754 floating point
standard, with a high-precision 80-bit architecture and
full support for single, double, and extended precision
operations. It is object code compatible with the
8087, 80287 and 80387 allowing previous software
developed for 80X86/88 numerics applications to be
migrated to the LPM-386SX. Substantial performance
improvement over numeric floating point software can
be expected in any application using this coprocessor.
Performance is 3 to 5 times faster than an 286/287 in
numerics applications.

The 80387 Numeric Coprocessor directly extends the
386SX CPU instruction set to include trigonometric,
logarithmic, exponential, and arithmetic instructions
for all data types. Data types include 32-bit single real,
64-bit double real, 80-bit extended real, 16-bit word



integer, 32-bit short integer, 64-bit long integer, and
18-bit BCD integer.

NEAT Chip Set - The LPM-386SX uses the CS8281
NEATsx (New Enhanced AT) CHIPSet from Chips and
Technologies to provide the core logic for high
performance PC-AT hardware compatibility. It is the
latest generation of fully AT compatible Chips which
operates at 16 or 20 MHz.

NEATsx maintains full compatibility with the PC-AT.
Additionally it supports the Expanded Memory Speci-
fication 3.2 (EMS), memory extended memory, and
advanced memory paging schemes for on-board
memory. NEATsx is all CMOS for very low power
consumption.

Due to shadowing of BIOS and Video ROM, system
performance will not be degraded by the slow access
speed of EPROM.

Unlike the PC-AT, the clocks used for the CPU and
CMOS STD Bus may be asynchronous or synchronous.
This design allows for a greater flexibility in the
system and yields higher performance and yet, main-
tains compatibility. In either mode, the CPU can
operate at high clock speeds (16 MHz or 20 MHz);
however, the clock source for the STD Bus (ATCLK)
is different. This means that the LPM-386SX can work
with CMOS STD Bus cards or backplanes that can only
operate at 5 or 8 MHz while the CPU runs at full
speed. The clock source is configurable in the NEATsx
set up registers.

The CS8281 NEATsx CHIPSet provides a complete
PC-AT compatible system with just 5 VLSI devices: the
82C811 CPU/Bus controller, the 82C812 Page/
Interleave and EMS Memory Controller, the 82C215
Data/Address buffer and the 82C206 Integrated
Peripherals Controller (IPC).

The NEATsx CHIPSet supports the local CPU bus, a
16-bit onboard system memory bus, and the 8/16 bit
CMOS STD Bus. The 82C811 provides synchronization
and control signals of all busses. The 82C811 also
provides an independent CMOS STD Bus clock and
allows for dynamic selection between the processor
clock and the user selectable CMOS STD Bus clock.
Command delays and wait states are software config-
urable, providing flexibility for slow or fast peripheral
boards on the CMOS STD Bus.

The 82C812 Page/Interleave and EMS Memory con-
troller provides an interleaved memory subsystem
designed with page mode operation. It supports up to
4 MB of on-board DRAM. The processor can operate
at 16 MHz with 0.7 wait state memory accesses, using

100 nS DRAMs. This is possible through the Page
Interleaved memory scheme. The Shadow RAM feature
allows faster execution of code stored in EPROM, by
down loading code from EPROM to RAM. The RAM
then shadows the EPROM for further code execution.

The 82C215 Data/Address buffer provides the buffer-
ing and latching between the local CPU address bus
and the Peripheral address bus. It also provides
buffering between the local CPU data bus and the
memory data bus. The parity bit generation and error
detection logic resides in the 82C215.

The 82C206 IPC incorporates two 8237 DMA con-
trollers, two 82C59A interrupt controllers, one 82C54
Timer/Counter, one MC146818 Real Time Clock
(RTC), 7418612 memory mapper and other SSI
interface logic chips. While offering complete compat-
ibility to the PC-AT architecture, the chip offers
enhanced features and improved speed performance.
These include 64 bytes of user RAM for the Real Time
Clock, and drastically reduced recovery specifications
for the 8237, 82C59, and 82C54. A variable wait state
option is provided for the DMA cycles. Programmable
delays are provided for the CPU access to the internal
registers of the chip.

Memory - The LPM-386SX has 3 memory sources
onboard: EPROM, DRAM, and battery-backed static
RAM. Two memory sockets are provided to support
the BIOS and any applications program. Either 32K or
64K byte EPROMs are supported in each socket. Two
banks of dynamic RAM offer population options from
512Kbytes to 4Mbytes accessed via 16-bit data
transfers. Parity is included on each byte. System
configuration information and the register values for
the NEATSsx chip set is stored in the battery powered
CMOS static RAM inside the 82C206. The values from
the CMOS memory or the default ones from the BIOS
EPROM will be loaded into the configuration registers
when the system is turned on.

The LPM-386SX will work with either 8 or 16-bit
external memory cards such as the LPM-UMC3 or
LPM-UMC4 or general memory storage or for use as
RAM/ROM Disks. The LPM-386SX automatically tests
the status of the card and will access it in either 8 or
16-bit transfers. The card will directly address 16
Megabytes of memory which is required for large
applications programs or memory intensive operating
systems such as OS/2.

DRAM Refresh - The NEATsx CHIPSet generates the
REFRESH" signal and refresh addresses up to 512
rows. The interval can be programmed to accommo-
date the requirements of various types of memories.

4-13
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The REFRESH" signal is buffered and can be jumpered
onto the CMOS STD Bus.

A page mode feature allows the use of slower DRAM
while maintaining fast memory accesses. In the page
mode, the access time becomes the column address
access time (CAS), which is typically less than half of
row address access time. During the page mode
operation, the row address (RAS) is latched into the
DRAM and is maintained logic low through all
successive memory cycles if a page hit (row address
of the current memory access is within the same row
address page) occurs. This way of operation elimi-
nates the time normally needed to strobe a new row
address. The DRAM access time is then determined by
the CAS access time which is typically equal or less
than half of the RAS access time. Using a page mode
scheme, a system can use slower inexpensive DRAMs
and still maintain a high performance memory system.

WAIT State Generation - The NEATsx CHIPSet
generates Wait States for up to 3 clock cycles during
a bus cycle for either I/O or Memory transfers to
compensate for the access speeds of slower memory
or I/O devices.

Serial 1/0 - A VLSI technology VL16C452 serves as
the serial communication controller mapped as a
standard COM1 and COM2 port. It has two independ-
ent double buffered serial asynchronous channels that
are 82C50A hardware compatible. The unit contains
on-chip software programmable baud rate generators
selectable through 56K bits per second. Each has
independent control of transmit, receive, line status
and data set interrupts. Individual modem handshake
control signals are available for each line.

Each channel will support 5, 6, 7 or 8 bit characters
with even, odd or no parity generation/checking. It
will handle 1, 1% or 2 stop bits.

The standard I/O map is for COM1 and COM2 (3F8-
3FF hex and 2F8-2FF hex respectively). Three alterna-
tive maps are available through a jumper header.

P3 and P4 Pinout
COM1 and COM2 Serial Channel

Pin FLOW Signal

1 IN Data Carrier Detect (DCD)
2 IN Receive Data (RxD)

3 ouT Transmit Data (TxD)

4 ouT Data Terminal Ready (DTR)
5 - Signal Ground (GND)

6 IN Data Set Ready (DSR)

7 our Request To Send (RTS)

8 IN Clear To Send (CTS)

9 IN Ring Indicator (RI)

Both channels support RS-232 electrical interface
levels. Only +5 volts is required for the system since
a Maxim MAX235 chip is used which generates the
plus and minus voltages required.

Both serial channels are configured as a DTE and
wired to an individual 10-pin right angle connector
that permits easy connections to a standard 9-pin male
D-sub connector with the WinSystems CBL-123-1.

Keyboard Controller - An 8242 keyboard controller
is installed to provide a serial interface to a PC-AT
type keyboard. Also the keyboard can be locked out
by grounding pin 9 to prevent unauthorized access to
the system.

The keyboard controller is buffered and wired to a 10-
pin connector, J2. WinSystems offers the CBL-124-1
which is an adapter for the 10-pin ribbon to 5-pin
DIN keyboard cable. The pinout of the 10-pin cable,
J2, is as follows:

J2- Keyboard Interface
Pin Signal

Ground

+5 volts
Keyboard Clock
+5 volts
Keyboard Lockout
Keyboard Data

1-4
5-6

S 0o ®

Parallel I/O - The VL16C452 also provides a direct
26-pin Centronics parallel I/0 interface from the
LPM-386SX. It is fully bidirectional with the associated
handshake lines. The standard default I/O Map is LPT1
(378-37F hex). J8 provides jumper selectable options
for other locations such as LPT2.

P2 Pinout - Printer Channel

Pin FLOW Signal
1 our Strobe
2 out Data Bit 0
3 our Data Bit 1
4 our Data Bit 2
5 our Data Bit 3
6 our Data Bit 4
7 our Data Bit 5
8 our Data Bit 6
9 our Data Bit 7
10 IN Acknowledge
11 IN Busy
12 IN Paper End
13 IN Select
14 our Auto Feed
15 IN Error
16 ouT Init. Printer
17 our Select Input
18-25 —_— Ground




The printer signal lines are wired to P2, a 26-pin right
angle connector. The optional WinSystems’ CBL-101-3
provides a 3-foot long adapter cable designed to
convert a 26-pin ribbon cable to a 25-pin male “D”
type connector with strain relief.

Counter/Timer - There are three independent
software programmable 16-bit counter/timers availa-
ble through a 82C54 type device. Counter 0 is
dedicated to a real time clock tick output to IRQO of
55 mS (18.2 ticks per second). Counter 1 is available
for DRAM refresh. Since the NEATsx CHIPSet gener-
ates DRAM refresh independently, then this timer
could be freed for other timing purposes. Counter 2
is dedicated to the speaker oscillator. If required, it
could be tied to the interrupt controller to provided
another timer input.

Watchdog Timer - A Maxim 690 supervisory circuit
serves as a programmable, retriggerable watchdog
timer. The circuit must be toggled by writing to an
1/0 port at least once every 1.5 seconds. If it is not
toggled in time, then the circuit assumes either a
software or hardware failure and it restores the
processor to a known condition by issuing PBRESET*
pulse. The watchdog timer output is disabled with a
jumper option. This circuit is important for use in
remote and unattended applications.

Real Time Clock - A battery backed onboard
MC146818 type clock calendar is provided by the
NEATsx CHIPSet. It can be programmed for binary or
BCD. It counts seconds, minutes, hours, days, months,
and year. It has automatic end of month recognition
and leap year compensation.

Interrupts - The LPM-386SX will accept 3 interrupt
signals from the CMOS STD Bus backplane (INTRQ®,

Hardware Interrupt Channels

Interrupt Description
NMI Parity
IRQO Timer 0
IRQ1 Keyboard
IRQ2 INT 8-15 expansion
IRQ3 COM2
IRQ4 COM1
IRQ5 Fixed Disk/STD INTRQ"
IRQ6 Floppy Disk
IRQ7 Parallel Printer
IRQ8 Real Time Clock
IRQ9 Video
IRQ10 Interrupt Header J3/STD INTRQ1*
IRQ11 Interrupt Header J3
IRQ12 Interrupt Header J3
IRQ13 80387 Co-processor
IRQ14 Hard Disk
IRQ15 Interrupt Header J3

INTRQ1" and INTRQ2*) and 4 additional interrupts
from the front plane connector. Two onboard 82C59A
type Programmable Interrupt Controllers (PICs)
provide 15 maskable, vectored, priority interrupts for
quick response to various interrupt conditions for real
time systems. Since the system is PC-AT compatible,
the cascade address scheme is not supported over the
CMOS STD Bus backplane during interrupt acknow-

ledge cycles.

In addition to these interrupts, 2 additional independ-
ent interrupt lines are provided across the front plane
for the disk and video interrupts. These are mapped
into the correct, dedicated interrupt input lines to
maintain PC-AT compatibility.

Dynamic Bus Sizing - The LPM-386SX has two new
signals, MEM16 and 1/016, defined which automati-
cally looks at the STD Bus memory and I/O board
status to determine whether a 8 or 16-bit transfer
should occur. If these signals are active low, then a
16-bit transfer will occur. If the peripheral board does
not respond, then it is assumed a 8-bit transfer is

PC-AT 1/O Map

Hex Range Usage
000-00F 8237A-5DMA Controller 1
020-021 8259A Interrupt Controller 1
040-043 8253/8254 Timer
060-063 8255A-5 PPI (XT)
060-064 8042 Kbd. Controller (AT)
070-071 CMOS RAM & NMI Mask Reg(AT)
080-083 DMA Page Registers (XT)
080-09F DMA Page Registers (AT)
0AO0-OBF 8259A Interrupt Controller 2
0AO-0AF NMI Mask Register (XT)
0CO0-0CF Reserved
O0F0 Clear Math Coprocessor Busy
OF1 Reset Math Coprocessor
OF8-OFF Math Coprocessor
1FO-1F8 Fixed Disk
0C0-0DF 8237 #2 (AT) (See Note)
OEOQ-OEF Reserved
200-20F Game 1/O Adapter
210-217 Expansion Unit (XT only)
220-24F Reserved
278-27F Parallel Printer 2
2F0-2F7 Reserved
2F8-2FF Serial Port 2
300-31F Prototype Card
320-32F Fixed Disk
360-36F Reserved
378-37F Parallel Printer 1
380-38F SDLC, Bisynchronous 1
3A0-3AF Bisynchronous 2
3B0-3BF Monochrome Display/Printer

(Printer 3BC-3BF)

3C0-3CF Reserved
3D0-3DF Color/Graphics Adaptor
3EO-3EF Reserved
3F0-3F7 Floppy Disk
3F8-3FF Serial Port 1




required making the system upward compatible with
previously designed CMOS STD Bus cards.

1/0 - The LPM-386SX conforms to the PC-AT I/O map
and CMOS STD Bus standard 10-bit addressing. It will
support older CMOS STD Bus I/O cards that decode
only 8 address bits, 8 bits with IOEXP*, and the newer
10-bit I/O cards. The LPM-386SX provides this
flexibility by decoding I/O addresses 100 - 1FF and
driving IOEXP* active low via a jumper option
onboard. To understand both the LPM-386SX 1I/O map
and a typical PC-AT 1/O port assignment, an I/O map
is listed below showing the I/O addresses, usage and
where the LPM-386SX is mapped.

STD-AT Bus - The LPM-386SX originates a 16-pin
interrupt and DMA controller Bus at the top of the
card. This is required to provide 100% PC-AT hard-
ware compatibility for video, disk and network
controller cards while it frees the backplane interrupts
for additional sources. However for small systems with
video or hard disks, the interrupts can be routed over
the backplane CMOS STD Bus interrupt lines.

Reset - A precision band gap voltage comparator
circuit is used to accurately determine the Vcc voltage
status. Upon detection of an out-of-tolerance condi-
tion, a PBRESET" is generated. This action is critically
important in order to detect brown-out or power fail
conditions. Also the reset circuit ensures that the
power is a nominal 4.65 volts before executing a
power-on reset. This circuit also inhibits the CPU’s
write line, preventing invalid data from being written
to battery backed RAM’s or EEPROMs during power
fluctuations.

Battery - A 750 mA hour battery is provided to supply
current for both the real time clock and CMOS
configuration RAM.

Speaker - A speaker interface and speaker are
included on the board. The speaker is mounted
between the two PC boards that comprise the
LPM-386SX board.

STD Bus Interface - The LPM-386SX does not
require termination to work properly in STD Bus card
cages. WinSystems’ has correctly designed our back-
planes to minimize noise and crosstalk while maintain-
ing good power distribution, massive ground planes
and a good characteristic impedance for the signal
lines. The common CMOS STD Bus recommended
termination simply adds unwanted capacitance and
loads the bus drivers which results in slower data
transitions and skewed signals.

Printed Circuit Board - The LPM-386SX is a 2 board
“sandwich” that comprises the system. The first board
4-16

contains the 80386SX CPU, 80387SX coprocessor
socket, keyboard controller, reset circuit, and STD Bus
interface logic. It is connected through two 50-pin,
gas tight, pin-and-socket connectors to a second
board. This board contains the 2 EPROM sockets,
DRAMs, 2 serial channels, Centronics I/O port, and
real time clock. The speaker and battery are mounted
in between the 2 boards. This packaging concept
offers superior reliability and rugged mounting while
maintaining the STD Bus 4.5” X 6.5” format.

SOFTWARE SUPPORT

The LPM-386SX is designed to support both full
PC-AT DOS compatible and embedded systems appli-
cations. The key to configuration is in the firmware
and software.

DOS Systems Support

STD-AT - The LPM-386SX is offered with a combina-
tion of CMOS STD Bus boards, card cage and power
supply configured together to make a base PC-AT
compatible system called the STD-AT. The STD-AT
blends the industry proven CMOS STD Bus hardware
with MS/PC-DOS, the defacto “software bus”, for
hosting operating systems utilities, real time execu-
tives, development tools, networking, and application
specific programs. The basic philosophy of the STD-AT
is to offer full DOS compatibility with high perfor-
mance processors.

BIOS - The Basic Input/Output System (BIOS) is
written by Phoenix Technologies to provide maximum
performance and full IBM-AT compatibility. It is
designed for high speed 80386SX systems operating a
16 MHz with no Wait States. It supports both 720KB
and 1.44MB 3.5 inch and 360KB and 1.2MB 5.25 inch
floppy disk drives, 101, 102, and 84-key AT-compatible
keyboards, the 80387SX math coprocessor, offers
enhanced protected mode to real mode switching for
faster VDISK, INT 15H multitasking extensions for
extended memory and block moves, IBM defined
extensions to BIOS calls, and is fully compatible with
Novell NetWare. The BIOS also provides complete
power-on self test and boot diagnostics.

DOS - The LPM-386SX is designed to be architectu-
rally compatible with the PC-AT. As such it will run
either MS-DOS or IBM PC-DOS and will support calls
either through the BIOS or directly to the hardware.
The card will also support other operating systems
such as UNIX or XENIX and real time executives that
require a “PC-AT” hardware environment.

Embedded Systems Support

C-THRU-ROM-386SX - C-THRU-ROM (CTR) is an
optional comprehensive, full featured integrated



debugging package for generating standalone ROMable
programs with Microsoft C or Borland Turbo-C for
use with the LPM-386SX. CTR is designed specifically
for embedded systems applications development. It
allows one to debug C source, assembly language, or
mixed code. The debugger provides excellent visibility
through its CodeView style windows for source,
commands, registers, and expressions. All hardware
and software is included to allow any PC-AT compat-
ible computer to function as a development worksta-
tion while being linked to the target SBC for direct
real time debugging by the source level debugger.

C-THRU-ROM allows the user to debug programs at
the source level on the actual WinSystems target
hardware in real time, link programs with startup
code designed for use with a non-DOS embedded
system, and locate code and data anywhere in the
80X88/80X86 address space. CTR allows the user to
locate the debugged software and generate code
suitable for programming EPROMs.

C-THRU-ROM consists of a source level debugging
user interface with target communication facility that
resides on the LPM-386SX. The target system kernel
includes an execution control program and host
communication facility. During a debug session, the
symbolic information is maintained on a PC-AT host
and the program code is downloaded to the
LPM-386SX for execution over a 9600 bps serial port.
The application program is debugged directly on the
LPM-386SX.

CTR Debugger - The C-THRU-ROM windowing
debugger provides access into the LPM-386SX and is
completely compatible with Microsoft C version 5.x
and Turbo-C version 2.x or higher. The Debugger can
best be described as a remote CodeView. The window
placement and usage are very similar to CodeView. A
user familiar with CodeView will be able to step in
and use C-THRU-ROM Debugger in a few minutes.

The Debugger is a source level debugger. This means
that the Debugger, in addition to understanding the
80X86/88 machine code, understands such symbols as
function names, global variables, and publics, locals,
and register variables. This also means that the
debugger knows about line numbers, and even
modules, making it possible to set break points,
unassemble, and go directly to the code at any line.

With the Debugger a listing of the program appears
on the screen. One can single-step through the
program lines, examine variables, execute parts of the
program, and watch both program listing and the
output it generates. The lines of code are displayed as
they are executed, giving one the opportunity to stop

execution, examine and change variables and registers,
trace a single line or instruction, or even restart the
program from scratch.

ROM-DOS - ROM-DOS is a MS-DOS 3.2 compatible
ROM based operating system for embedded
LPM-386SX applications. ROM-DOS provides 3 major
functions: hardware initialization, file support and
standard drivers. This operating system enables a user
to place the MS-DOS application in a diskless
embedded system and have it start running imme-
diately after power is applied.

ROM-DOS reduces the ROM, RAM and hardware
requirements to a minimum while providing a flexible
application environment that allows the running of
standard PC files on non-PC hardware in an embedded
environment. It does not require keyboard, video or
rotational media to function which is ideal for
embedded control applications. This results in a low
cost system with access to PC based tools and DOS
functionality.

ROM-DOS provides a DOS level environment that
minimizes ROMing restrictions of the applications
code. Programs can be written in assembly or C, or
high level languages such as Pascal, compiled BASIC.
It supports standard MS-DOS file structures that
greatly simplifies data storage and retrieval. ROM-DOS
supports all documented MS-DOS calls (except
networking) and all INT21 hex DOS Services. Since
the programmer is familiar with the PC operating
environment, a shorter learning curve will occur.

A standard ROM-DOS setup has the code for ROM-
DOS and Mini-BIOS in the top 64K bytes of ROM, and
the user application program (.EXE file) and asso-
ciated disk files in ROM on a ROM-disk. The ROM’s
containing the actual ROM-disk files are placed in any
convenient location above the system RAM. The
ROMDISK is configured as the “A” drive so ROM-DOS
will search it for the initial program upon booting.




SPECIFICATIONS
Electrical

Bus Interface: 8/16-bit STD Bus
CPU Clock: 16 or 20 MHz
STD Bus System Clock: 8 MHz

Serial Interface: 2 channels RS-232
Parallel Interface: Centronics line interface

ORDERING INFORMATION

LPM-386SX-16-512
LPM-386SX-16-1M
LPM-386SX-16-2M

LPM-386SX-16-4M

Interrupts: TTL input with 10K ohm pull-up resistors

Vee = #5V t 5% at 1500 mA typ. (with no 80387SX

installed)
Memory

Addressing: 16 Megabytes

LPM-386SX-20-512
LPM-386SX-20-1M

LPM-386SX-20-2M

Capacity: Supports up.to 128K EPROMs (2 sockets)

and 512KB, 1MB, 2MB or 4MB supplied

Mechanical

LPM-386SX-20-4M

Dimensions: Meets all STD Bus mechanical
specifications: 4.5 x 5 x 6.5 inches, requires

2 card slots.

Jumpers: 0.025” square posts
Connectors

Serial I/0: 10-pin 0.100” grid
Parallel 1/0O: 26-pin 0.100” grid
Interrupts: 10-pin 0.100” grid
Keyboard: 10-pin 0.100” grid
STD-AT Bus: 16-pin 0.100” grid

Environmental

Single board 16MHz computer
with 512KB of DRAM

Single board 16MHz 80386SX
computer with 1MB of DRAM
Single board 16MHz 80386SX
computer with 2MB of DRAM
Single board 16MHz 80386SX
computer with 4MB of DRAM
Single board 20MHz 80386SX
computer with 512KB of DRAM
Single board 20MHz 80386SX
computer with 1MB of DRAM
Single board 20 MHz 80386SX
computer with 2MB of DRAM
Single board 20 MHz 80386SX
computer with 4MB of DRAM

Operating Temperature: 0° to +65°C
Non-condensing relative humidity: 5% to 95%

STD-AT is a trademark and WinSystems is a registered trademark of WinSystems, Inc., ROM BIOS PLUS is a trademark of Phoenix Technologies,
Ltd., CHIPSet and NEATsx are trademarks of Chips and Technologies, Inc., IBM, OS/2, AT, PC-DOS, PC, and PC-AT are registered trademarks
of International Business Machines., Microsoft, Windows/386, CodeView, and MS-DOS are trademarks of Microsoft, Novell and NetWare are
trademarks of Novell, Inc., Intel, 80286, 80387SX, 80386SX, 8086, and 8088 are registered trademarks of Intel, Inc., UNIX is a registered

trademark of AT&T., XENIX is a trademark of Santa Cruz Operations., Turbo-C is a trademark of Borland International.

WinSystems, Inc.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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STI) BUS’ . , Single Board Computer

FEATURES

® 80386SX CPU with 16 or 20 MHz clock

® 100% object code compatibility with the 386, 286,
and 8086 CPUs

® Full IBM PC-AT compatibility

Uses the Chips and Technologies NEATsx

Supports MS/DOS, 0S/2, UNIX, Windows/386 and

other popular PC-AT operating systems, real time

executives, and application software

512K, 1MB, 2MB or 4MB of parity DRAM

128K bytes of EPROM storage capacity

16 Megabyte direct addressing

80387SX numeric coprocessor socket

Industry standard Phoenix PC-AT BIOS PLUS

Set Up program stored in BIOS ROM

Shadow BIOS for improved performance

Asynchronous I/O bus controller assures compati-

bility with slower 1/O cards

2 Serial RS-232 ports: COM1 and COM2

Centronics compatible parallel 1/0 port

Keyboard controller

Battery backed calendar clock

On board speaker

Three 16-bit timer/counters

4 channel DMA controller

15 channel interrupt controller

Full 8-bit or 16-bit STD Bus interface

Watchdog timer

Supports ROM-DOS embedded operating system

Low power

+5 volt only operation

Precision power fail reset circuit

4.5” X 6.5” IEEE 961 STD Bus form factor
Wide temperature range: 0° to 65°C

1
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The MCM-386SX is a high performance STD Bus
single board computer that can operate as a PC-AT
DOS ‘compatible or a standalone board for embedded
systems applications. The MCM-386SX is designed to
meet demanding requirements in applications such as
industrial, factory floor, automatic test, instrumenta-
tion, robotics, machine control, aerospace, and other
difficult environments.

The MCM-386SX board includes the Intel 80386SX
CPU with either 512KB, 1MB, 2MB, or 4 MB of parity
RAM, two EPROM sockets, an 80387SX coprocessor
socket, two RS-232 serial ports, interrupt controller,
DMA, Centronics parallel I/O port, real time clock,
keyboard controller, watchdog timer, speaker and 8/
16-bit STD Bus interface. The MCM-386SX requires
only a single +5 volt supply.

The MCM-386SX is a 2 board set of cards tightly
coupled through a local bus to form a complete single
board computer in the standard 4.5 x 6.5 inch STD
Bus form factor. The onboard mass storage can
function at very high CPU clock speeds while the STD
Bus automatically operates for existing slower memory
and I/O cards.

Its DOS compatibility and performance is obtained
through the use of the 80386SX CPU, NEATSsx
CHIPSet, and industry standard Phoenix BIOS. This
yields both 100% hardware and software PC-AT
compatibility.

The MCM-386SX can work without DOS and BIOS
software, video, keyboard, or rotational memory for
applications requiring a standalone single board
computer. WinSystems offers ROM-DOS, an optional
embedded operating system, and C-THRU-ROM, a full
featured C source level debugger. The MCM-386SX’s
wealth of hardware functions also makes it an ideal
candidate for disguised and embedded applications.

FUNCTIONAL CAPABILITY

Processor - The MCM-386SX incorporates the power-
ful 32-bit 80386SX high performance microprocessor
with specially optimized capabilities for multiple user
and multitasking systems. It offers a 32-bit program-
ming architecture compatible with the software base
of the 80386 microprocessor. The MCM-386SX
features a 16-bit external STD Bus data bus and a 24-
bit address bus. Thus it provides the performance
benefits of a 32-bit programming architecture with the
cost savings associated with 16-bit hardware systems.
The 80386SX includes memory management capabil-
ities of 16 megabytes of physical and 64 Terabytes of
virtual address space. The 386SX provides backward
compatibility to the large base of installed base of

8086 and 80286 software. Moreover, the 386SX CPU
brings the new generation of high-performance 32-bit
software to the STD Bus. All applications software and
operating systems developed for 386 microprocessor
based systems run unmodified on similarly configured
386SX microprocessor based systems.

The 80386SX provides advanced functions such as
hardware supported multitasking and virtual memory
support. On-chip memory management unit and a
hardware enforced memory protection mechanism are
also provided. Instruction pipelining, high bus band-
width, and a very high performance ALU ensure short
average execution times.

The 386SX CPU has 2 modes of operation: Real
Address Mode (Real Mode), and Protected Virtual
Address Mode (Protected Mode). In Real Mode the
386SX CPU operates as a very fast 8086, but with 32-
bit extensions if desired. Real Mode is required
primarily to set up the processor for Protected Mode
operation and for PC and DOS compatibility.

Within Protected Mode, software can perform a task
switch to enter into tasks designated as Virtual 8086
Mode tasks. Each such task behaves with 8086
characteristics, thus allowing 8086 software (an
application program or an entire operating system) to
execute. The Virtual 8086 tasks can be isolated and
protected from one another and the host 386SX CPU’s
operating system by use of paging.

The processor is fully buffered to the STD Bus and
operates at 16 or 20 MHz. It can perform either 8 or
16-bit memory and I/O transfers to the STD Bus and
is compatible with existing peripheral cards.

80387 Coprocessor - The MCM-386SX card has a
socket to accept an 80387SX coprocessor. The
80387SX fully implements the IEEE 754 floating point
standard, with a high-precision 80-bit architecture and
full support for single, double, and extended precision
operations. It is object code compatible with the
8087, 80287 and 80387 allowing previous software
developed for 80X86/88 numerics applications to be
migrated to the MCM-386SX. Substantial performance
improvement over numeric floating point software can
be expected in any application using this coprocessor.
Performance is 3 to 5 times faster than an 286/287 in
numerics applications.

The 80387 Numeric Coprocessor directly extends the
386SX CPU instruction set to include trigonometric,
logarithmic, exponential, and arithmetic instructions
for all data types. Data types include 32-bit single real,
64-bit double real, 80-bit extended real, 16-bit word



integer, 32-bit short integer, 64-bit long integer, and
18-bit BCD integer.

NEAT Chip Set - The MCM-386SX uses the CS8281
NEATsx (New Enhanced AT) CHIPSet from Chips and
Technologies to provide the core logic for high
performance PC-AT hardware compatibility. It is the
latest generation of fully AT compatible Chips which
operates at 16 or 20 MHz.

NEATsx maintains full compatibility with the PC-AT.
Additionally it supports the Expanded Memory Speci-
fication 3.2 (EMS), memory extended memory, and
advanced memory paging schemes for on-board
memory. NEATsx is all CMOS for very low power
consumption.

Due to shadowing of BIOS and Video ROM, system
performance will not be degraded by the slow access
speed of EPROM.

Unlike the PC-AT, the clocks used for the CPU and
STD Bus may be asynchronous or synchronous. This
design allows for a greater flexibility in the system and
yields higher performance and yet, maintains compat-
ibility. In either mode, the CPU can operate at high
clock speeds (16 MHz or 20 MHz); however, the
clock source for the STD Bus (ATCIK) is different.
This means that the MCM-386SX can work with STD
Bus cards or backplanes that can only operate at 5 or
8 MHz while the CPU runs at full speed. The clock
source is configurable in the NEATsx set up registers.

The CS8281 NEATsx CHIPSet provides a complete PC-
AT compatible system with just 5 VLSI devices: the
82C811 CPU/Bus controller, the 82C812 Page/
Interleave and EMS Memory Controller, the 82C215
Data/Address buffer and the 82C206 Integrated
Peripherals Controller (IPC).

The NEATsx CHIPSet supports the local CPU bus, a
16-bit onboard system memory bus, and the 8/16 bit
STD Bus. The 82C811 provides synchronization and
control signals of all busses. The 82C811 also provides
an independent STD Bus clock and allows for dynamic
selection between the processor clock and the user
selectable STD Bus clock. Command delays and wait
states are software configurable, providing flexibility
for slow or fast peripheral boards on the STD Bus.

The 82C812 Page/Interleave and EMS Memory con-
troller provides an interleaved memory subsystem
designed with page mode operation. It supports up to
4 MB of on-board DRAM. The processor can operate
at 16 MHz with 0.7 wait state memory accesses, using
100 nS DRAMs. This is possible through the Page
Interleaved memory scheme. The Shadow RAM feature

allows faster execution of code stored in EPROM, by
down loading code from EPROM to RAM. The RAM
then shadows the EPROM for further code execution.

The 82C215 Data/Address buffer provides the buffer-
ing and latching between the local CPU address bus
and the Peripheral address bus. It also provides
buffering between the local CPU data bus and the
memory data bus. The parity bit generation and error
detection logic resides in the 82C215.

The 82C206 IPC incorporates two 8237 DMA con-
trollers, two 82C59A interrupt controllers, one 82C54
Timer/Counter, one MC146818 Real Time Clock
(RTC), 74LS612 memory mapper and other SSI
interface logic chips. While offering complete compat-
ibility to the PC-AT architecture, the chip offers
enhanced features and improved speed performance.
These include 64 bytes of user RAM for the Real Time
Clock, and drastically reduced recovery specifications
for the 8237, 82C59, and 82C54. A variable wait state
option is provided for the DMA cycles. Programmable
delays are provided for the CPU access to the internal
registers of the chip.

Memory - The MCM-386SX has 3 memory sources
onboard: EPROM, DRAM, and battery-backed static
RAM. Two memory sockets are provided to support
the BIOS and any applications program. Either 32K or
64K byte EPROMs are supported in each socket. Two
banks of dynamic RAM offer population options from
512Kbytes to 4Mbytes accessed via 16-bit data
transfers. Parity is included on each byte. System
configuration information and the register values for
the NEATSsx chip set is stored in the battery powered
CMOS static RAM inside the 82C206. The values from
the CMOS memory or the default ones from the BIOS
EPROM will be loaded into the configuration registers
when the system is turned on.

The MCM-386SX will work with either 8 or 16-bit
external memory cards such as the MCM-UMC3 or
MCM-UMCH4 or general memory storage or for use as
RAM/ROM Disks. The MCM-386SX automatically tests
the status of the card and will access it in either 8 or
16-bit transfers. The card will directly address 16
Megabytes of memory which is required for large
applications programs or memory intensive operating
systems such as OS/2.

DRAM Refresh - The NEATsx CHIPSet generates the
REFRESH* signal and refresh addresses up to 512
rows. The interval can be programmed to accommo-
date the requirements of various types of memories.
The REFRESH" signal is buffered and can be jumpered
onto the STD Bus.
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A page mode feature allows the use of slower DRAM
while maintaining fast memory accesses. In the page
mode, the access time becomes the column address
access time (CAS), which is typically less than half of
row address access time. During the page mode
operation, the row address (RAS) is latched into the
DRAM and is maintained logic low through all
successive memory cycles if a page hit (row address
of the current memory access is within the same row
address page) occurs. This way of operation elimi-
nates the time normally needed to strobe a new row
address. The DRAM access time is then determined by
the CAS access time which is typically equal or less
than half of the RAS access time. Using a page mode
scheme, a system can use slower inexpensive DRAMs
and still maintain a high performance memory system.

WAIT State Generation - The NEATsx CHIPSet
generates Wait States for up to 3 clock cycles during
a bus cycle for either I/O or Memory transfers to
compensate for the access speeds of slower memory
or I/O devices.

Serial I/O - A VLSI technology VL16C452 serves as
the serial communication controller mapped as a
standard COM1 and COM2 port. It has two independ-
ent double buffered serial asynchronous channels that
are 82C50A hardware compatible. The unit contains
on-chip software programmable baud rate generators
selectable through 56K bits per second. Each has
independent control of transmit, receive, line status
and data set interrupts. Individual modem handshake
control signals are available for each line.

Each channel will support 5, 6,-7 or 8 bit characters
with even, odd or no parity generation/checking. It
will handle 1, 1% or 2 stop bits.

The standard 1/0 map is for COM1 and COM2 (3F8-
3FF hex and 2F8-2FF hex respectively). Three alterna-
tive maps are available through a jumper header.

Both channels support RS-232 electrical interface
levels. Only +5 volts is required for the system since

P3 and P4 Pinout
COM1 and COM2 Serial Channel

Pin FLOW Signal

1 IN Data Carrier Detect (DCD)
2 IN Receive Data (RxD)

3 ouT Transmit Data (TxD)

4 ouT Data Terminal Ready (DTR).
5 - Signal Ground (GND)

6 IN Data Set Ready (DSR)

7 ouT Request To Send (RTS)

8 IN Clear To Send (CTS)

9 IN Ring Indicator (RI)

a Maxim MAX235 chip is used which generates the *
voltages required.

Both serial channels are configured as a DTE and
wired to an individual 10-pin right angle connector
that permits easy connections to a standard 9-pin male
D-sub connector with the WinSystems CBL-123-1.

Keyboard Controller - An 8242 keyboard controller
is installed to provide a serial interface to a PC-AT
type keyboard. Also the keyboard can be locked out
by grounding pin 9 to prevent unauthorized access to
the system.

The keyboard controller is buffered and wired to a 10-
pin connector, J2. WinSystems offers the CBL-124-1
which is an adapter for the 10-pin ribbon to 5-pin
DIN keyboard cable. The pinout of the 10-pin cable,
J2, is as follows:

J2- Keyboard Interface
Pin Signal

1-4 Ground

5-6 +5 volts
Keyboard Clock
+5 volts
Keyboard Lockout
Keyboard Data

=R =N

Parallel I/O - The VL16C452 also provides a direct
26-pin Centronics parallel 1/O interface from the
MCM-386SX. It is fully bidirectional with the asso-
ciated handshake lines. The standard default I/O Map
is LPT1 (378-37F hex). J8 provides jumper selectable
options for other locations such as LPT2.

The printer signal lines are wired to P2, a 26-pin right
angle connector. The optional WinSystems’ CBL-101-3

P2 Pinout - Printer Channel

Pin FLOW Signal
1 our Strobe

2 ouT Data Bit 0
3 our Data Bit 1
4 our Data Bit 2
5 our Data Bit 3
6 ouTr Data Bit 4
7 our Data Bit 5
8 our Data Bit 6
9 ouTr Data Bit 7
10 IN Acknowledge
11 IN Busy

12 IN Paper End
13 IN Select

14 ouT Auto Feed
15 IN Error

16 our Init. Printer
17 ouT Select Input
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provides a 3-foot long adapter cable designed to
convert a 26-pin ribbon cable to a 25-pin male “D”
type connector with strain relief.

Counter/Timer - There are three independent
software programmable 16-bit counter/timers availa-
ble through a 82C54 type device. Counter O is
dedicated to a real time clock tick output to IRQO of
55 mS (18.2 ticks per second). Counter 1 is available
for DRAM refresh. Since the NEATsx CHIPSet gener-
ates DRAM refresh independently, then this timer
could be freed for other timing purposes. Counter 2
is dedicated to the speaker oscillator. If required, it
could be tied to the interrupt controller to provide
another timer input.

Watchdog Timer - A Maxim 690 supervisory circuit
serves as a programmable, retriggerable watchdog
timer. The circuit must be toggled by writing to an
I/O port at least once every 1.5 seconds. If it is not
toggled in time, then the circuit assumes either a
software or hardware failure and it restores the
processor to a known condition by issuing PBRESET*
pulse. The watchdog timer output is disabled with a
jumper option. This circuit is important for use in
remote and unattended applications.

Real Time Clock - A battery backed onboard
MC146818 type clock calendar is provided by the
NEATsx CHIPSet. It can be programmed for binary or
BCD. It counts seconds, minutes, hours, days months,
and year. It has automatic end of month recognition
and leap year compensation.

Interrupts - The MCM-386SX will accept 3 interrupt
signals from the STD Bus backplane (INTRQ®,
INTRQ1* and INTRQ2") and 4 additional interrupts
from the front plane connector. Two onboard 82C59A

Hardware Interrupt Channels

Interrupt Description
NMI Parity

IRQO Timer 0
IRQ1 Keyboard
IRQ2 INT 8-15 expansion
IRQ3 COM2
IRQ4 COM1
IRQ5 Fixed Disk/STD INTRQ*
IRQ6 Floppy Disk
IRQ7 Parallel Printer
IRQ8 Real Time Clock
IRQ9 Video
IRQ10 Interrupt Header J3/STD INTRQ1*
IRQ11 Interrupt Header )3
IRQ12 Interrupt Header )3
IRQ13 80387 Co-processor
IRQ14 Hard Disk
IRQ15 Interrupt Header J3

type Programmable Interrupt Controllers (PICs)
provide 15 maskable, vectored, priority interrupts for
quick response to various interrupt conditions for real
time systems. Since the system is PC-AT compatible,
the cascade address scheme is not supported over the
STD Bus backplane during interrupt acknowledge
cycles.

In addition to these interrupts, 2 additional independ-
ent interrupt lines are provided across the front plane
for the disk and video interrupts. These are mapped
into the correct, dedicated interrupt input lines to
maintain PC-AT compatibility.

Dynamic Bus Sizing - The MCM-386SX has two new
signals, MEM16 and 1/016, defined which automati-
cally looks at the STD Bus memory and I/O board
status to determine whether a 8 or 16-bit transfer
should occur. If these signals are active low, then a
16-bit transfer will occur. If the peripheral board does
not respond, then it is assumed a 8-bit transfer is
required making the system upward compatible with
previously designed STD Bus cards.

PC-AT 1/O Map

Hex Range Usage
000-00F 8237A-5DMA Controller 1
020-021 8259A Interrupt Controller 1
040-043 8253/8254 Timer
060-063 8255A-5 PPI (XT)
060-064 8042 Kbd. Controller (AT)
070-071 CMOS RAM & NMI Mask Reg(AT)
080-083 DMA Page Registers (XT)
080-09F DMA Page Registers (AT)
0AOQ-OBF 8259A Interrupt Controller 2
0AOQ-OAF NMI Mask Register (XT)
0CO-0CF Reserved
OF0 Clear Math Coprocessor Busy
OF1 Reset Math Coprocessor
OF8-OFF Math Coprocessor
1F0-1F8 Fixed Disk
0CO0-0DF 8237 #2 (AT) (See Note)
0EO-OEF Reserved
200-20F Game 1/0 Adapter
210-217 Expansion Unit (XT only)
220-24F Reserved
278-27F Parallel Printer 2
2F0-2F7 Reserved
2F8-2FF Serial Port 2
300-31F Prototype Card
320-32F Fixed Disk
360-36F Reserved
378-37F Parallel Printer 1
380-38F SDLC, Bisynchronous 1
3A0-3AF Bisynchronous 2
3B0-3BF Monochrome Display/Printer

(Printer 3BC-3BF)

3C0-3CF Reserved
3D0-3DF Color/Graphics Adaptor
3E0-3EF Reserved
3F0-3F7 Floppy Disk
3F8-3FF Serial Port 1




I/O - The MCM-386SX conforms to the PC-AT 1/0
map and STD Bus standard 10-bit addressing. It will
support older STD Bus I/O cards that decode only 8
address bits, 8 bits with IOEXP*, and the newer 10-
bit I/0 cards. The MCM-386SX provides this flexibility
by decoding I/O addresses 100 - 1FF and driving
IOEXP" active low via a jumper option onboard. To
understand both the MCM-386SX I/O map and a
typical PC-AT I/O port assignment, an I/O map is
listed below showing the I/O addresses, usage and
where the MCM-386SX is mapped.

STD-AT Bus - The MCM-386SX originates a 16-pin
interrupt and DMA controller Bus at the top of the
card. This is required to provide 100% PC-AT hard-
ware compatibility for video, disk and network
controller cards while it frees the backplane interrupts
for additional sources. However for small systems with
video or hard disks, the interrupts can be routed over
the backplane STD Bus interrupt lines.

Reset - A precision band gap voltage comparator
circuit is used to accurately determine the Vcc voltage
status. Upon detection of an out-of-tolerance condi-
tion, a PBRESET" is generated. This action is critically
important in order to detect brown-out or power fail
conditions. Also the reset circuit ensures that the
power is a nominal 4.65 volts before executing a
power-on reset. This circuit also inhibits the CPU’s
write line, preventing invalid data from being written
to battery backed RAM’s or EEPROMs during power
fluctuations. :

Battery - A 750 mA hour battery is provided to supply
current for both the real time clock and CMOS
configuration RAM.

Speaker - A speaker interface and speaker are
included on the board. The speaker is mounted
between the two PC boards that comprise the
MCM-386SX board.

STD Bus Interface - The MCM-386SX does not
require termination to work properly in STD Bus card
cages. WinSystems’ has correctly designed our back-
planes to minimize noise and crosstalk while maintain-
ing good power distribution, massive ground planes
and a good characteristic impedance for the signal
lines. The common STD Bus recommended termina-
tion simply adds unwanted capacitance and loads the
bus drivers which results in slower data transitions
and skewed signals.

Printed Circuit Board - The MCM-386SX is a 2
board “sandwich” that comprises the system. The first
board contains the 80386SX CPU, 80387SX coproces-
sor socket, keyboard controller, reset circuit, and
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STD Bus interface logic. It is connected through two
50-pin, gas tight, pin-and-socket connectors to a
second board. This board contains the 2 EPROM
sockets, DRAMs, 2 serial channels, Centronics I/O
port, and real time clock. The speaker and battery are
mounted in between the 2 boards. This packaging
concept offers superior reliability and rugged mount-
ing while maintaining the STD Bus 4.5” X 6.5” format.

SOFTWARE SUPPORT

The MCM-386SX is designed to support both full PC-
AT DOS compatible and embedded systems applica-
tions. The key to configuration is in the firmware and
software.

DOS Systems Support

STD-AT - The MCM-386SX is offered with a combina-
tion of STD Bus boards, card cage and power supply
configured together to make a base PC-AT compatible
system called the STD-AT. The STD-AT blends the
industry proven STD Bus hardware with MS/PC-DOS,
the defacto “software bus”, for hosting operating
systems utilities, real time executives, development
tools, networking, and application specific programs.
The basic philosophy of the STD-AT is to offer full
DOS compatibility with high performance processors.

BIOS - The Basic Input/Output System (BIOS) is
written by Phoenix Technologies to provide maximum
performance and full IBM-AT compatibility. It is
designed for high speed 80386SX systems operating a
16 MHz with no Wait States. It supports both 720KB
and 1.44MB 3.5 inch and 360KB and 1.2MB 5.25 inch
floppy disk drives, 101, 102, and 84-key AT-compatible
keyboards, the 80387SX math coprocessor, offers
enhanced protected mode to real mode switching for
faster VDISK, INT 15H multitasking extensions for
extended memory and block moves, IBM defined
extensions to BIOS calls, and is fully compatible with
Novell NetWare. The BIOS also provides complete
power-on self test and boot diagnostics.

DOS - The MCM-386SX is designed to be architectu-
rally compatible with the PC-AT. As such it will run
either MS-DOS or IBM PC-DOS and will support calls
either through the BIOS or directly to the hardware.
The card will also support other operating systems
such as UNIX or XENIX and real time executives that
require a “PC-AT” hardware environment.

Embedded Systems Support
C-THRU-ROM-386S8X - C-THRU-ROM (CTR) is an

optional comprehensive, full featured integrated
debugging package for generating standalone ROMable



programs with Microsoft C or Borland Turbo-C for
use with the MCM-386SX. CTR is designed specifically
for embedded systems applications development. It
allows one to debug C source, assembly language, or
mixed code. The debugger provides excellent visibility
through its CodeView style windows for source,
commands, registers, and expressions. All hardware
and software is included to allow any PC-AT compat-
ible computer to function as a development worksta-
tion while being linked to the target SBC for direct
real time debugging by the source level debugger.

C-THRU-ROM allows the user to debug programs at
the source level on the actual WinSystems target
hardware in real time, link programs with startup
code designed for use with a non-DOS embedded
system, and locate code and data anywhere in the
80X88/80X86 address space. CTR allows the user to
locate the debugged software and generate code
suitable for programming EPROMs.

C-THRU-ROM consists of a source level debugging
user interface with target communication facility that
resides on the MCM-386SX. The target system kernel
includes an execution control program and host
communication facility. During a debug session, the
symbolic information is maintained on a PC-AT host
and the program code is downloaded to the
MCM-386SX for execution over a 9600 bps serial port.
The application program is debugged directly on the
MCM-386SX.

CTR Debugger - The C-THRU-ROM windowing
debugger provides access into the MCM-386SX and is
completely compatible with Microsoft C version 5.x
and Turbo-C version 2.x or higher. The Debugger can
best be described as a remote CodeView. The window
placement and usage are very similar to CodeView. A
user familiar with CodeView will be able to step in
and use C-THRU-ROM Debugger in a few minutes.

The Debugger is a source level debugger. This means
that the Debugger, in addition to understanding the
80X86/88 machine code, understands such symbols as
function names, global variables, and publics, locals,
and register variables. This also means that the
debugger knows about line numbers, and even
modules, making it possible to set break points,
unassemble, and go directly to the code at any line.

With the Debugger a listing of the program appears
on the screen. One can single-step through the
program lines, examine variables, execute parts of the
program, and watch both program listing and the
output it generates. The lines of code are displayed as
they are executed, giving one the opportunity to stop
execution, examine and change variables and registers,

trace a single line or instruction, or even restart the
program from scratch.

ROM-DOS - ROM-DOS is a MS-DOS 3.2 compatible
ROM based operating system for embedded
MCM-386SX applications. ROM-DOS provides 3 major
functions: hardware initialization, file support and
standard drivers. This operating system enables a user
to place the MS-DOS application in a diskless
embedded system and have it start running imme-
diately after power is applied.

ROM-DOS reduces the ROM, RAM and hardware
requirements to a minimum while providing a flexible
application environment that allows the running of
standard PC files on non-PC hardware in an embedded
environment. It does not require keyboard, video or
rotational media to function which is ideal for
embedded control applications. This results in a low
cost system with access to PC based tools and DOS
functionality.

ROM-DOS provides a DOS level environment that
minimizes ROMing restrictions of the applications
code. Programs can be written in assembly or C, or
high level languages such as Pascal, compiled BASIC.
It supports standard MS-DOS file structures that
greatly simplifies data storage and retrieval. ROM-DOS
supports all documented MS-DOS calls (except
networking) and all INT21 hex DOS Services. Since
the programmer is familiar with the PC operating
environment, a shorter learning curve will occur.

A standard ROM-DOS setup has the code for ROM-
DOS and Mini-BIOS in the top 64K bytes of ROM, and
the user application program (.EXE file) and asso-
ciated disk files in ROM on a ROM-disk. The ROM’s
containing the actual ROM-disk files are placed in any
convenient location above the system RAM. The
ROMDISK is configured as the “A” drive so ROM-DOS
will search it for the initial program upon booting.




SPECIFICATIONS
Electrical

Bus Interface: 8/16-bit STD Bus

CPU Clock: 16 or 20 MHz

STD Bus System Clock: 8 MHz

Serial Interface: 2 channels RS-232

Parallel Interface: Centronics line interface

Interrupts: TTL input with 10K ohm pull-up resistors

Vce = +5V T 5% at 1500 mA typ. (with no 80387SX
installed)

Memory

Addressing: 16 Megabytes

Capacity: Supports up to 128K EPROM (2 sockets)
and 512KB, 1MB, 2MB or 4MB supplied

Mechanical

Dimensions: Meets all STD Bus mechanical
specifications: 4.5 x 5 x 6.5 inches, requires
2 card slots.

Jumpers: 0.025” square posts

Connectors

Serial 1/0: 10-pin 0.100” grid

Parallel 1/0: 26-pin 0.100” grid

Interrupts: 10-pin 0.100” grid

Keyboard: 10-pin 0.100” grid

STD-AT Bus: 16-pin 0.100” grid

Environmental

Operating Temperature: 0° to +65°C
Non-condensing relative humidity: 5% to 95%

STD-AT is a trademark and Wi isar

&

ORDERING INFORMATION

MCM-3865X-16-512 Single board 16MHz computer
with 512KB of DRAM
MCM-3865X-16-1M  Single board 16MHz 80386SX
computer with 1MB of DRAM
MCM-386SX-16-2M  Single board 16MHz 80386SX
computer with 2MB of DRAM
MCM-386SX-16-4M Single board 16MHz 80386SX
computer with 4MB of DRAM
MCM-3865X-20-512 Single board 20MHz computer
with 512KB of DRAM
MCM-386SX-20-1M  Single board 20MHz 80386SX
computer with 1MB of DRAM
MCM-386SX-20-2M  Single board 20 MHz 803865X
computer with 2MB of DRAM
MCM-386SX-20-4M  Single board 20 MHz 80386SX
computer with 4MB of DRAM

d trademark of WinSystems, Inc., ROM BIOS PLUS is a trademark of Phoenix Technologies,

Ltd., CHIPSet and NEATsx are trademarks of Chips and Technologies, Inc., IBM, 0S/2, AT, PC-DOS, PC, and PC-AT are registered trademarks
of International Business Machines., Microsoft, Windows/386, CodeView, and MS-DOS are trademarks of Microsoft, Novell and NetWare are
trademarks of Novell, Inc., Intel, 80286, 80387SX, 80386SX, 8086, and 8088 are registered trademarks of Intel, Inc., UNIX is a registered
trademark of AT&T., XENIX is a trademark of Santa Cruz Operations., Turbo-C is a trademark of Borland International.

WinSystems, Inc.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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STD BUS, CMOS STD Bus PC-AT Compatible SBC

FEATURES

® 80C286 CPU with up to a 20 MHz clock

® Full IBM PC-AT compatibility

® Uses the Chips and Technologies NEAT (New
Enhanced AT) chip set

® Supports MS/DOS, 0OS/2, UNIX, CP/M-86, ADA and

other popular PC-AT operating systems, real time

executives, and application software

512KB, 1MB, 2MB or 4MB of parity DRAM

128Kbytes of EPROM storage capacity

16 Megabyte direct addressing

80287 coprocessor socket

Industry standard Phoenix PC-AT BIOS with power

on self test (POST)

Set Up program stored in BIOS ROM

Shadow BIOS for improved performance

Asynchronous 1/O bus controller assures compati-

bility with slower I/O cards

Dynamic Bus sizing

2 Serial RS-232 ports: COM1 and COM2

Centronics compatible parallel I/O port

Keyboard controller

Battery backed calendar clock

On board speaker

Three 16-bit timer/counters

4 channel DMA controller

15 channel interrupt controller

Full 8-bit or 16-bit STD Bus interface

Low power

+5 volt only operation
Precision powerfail reset circuit
4.5” X 6.5” IEEE 961 STD Bus
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o KEYBOARD
CHANNEL
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The LPM/MCM-286AT is the first truly compatible
IBM PC-AT single board computer. At 16 MHz, it
offers over an 18 fold performance improvement over
a standard PC-XT. Its compatibility and performance is
obtained through the use of the 80C286 CPU, NEAT
chip set, and industry standard BIOS. This yields both
100% hardware and software PC/XT/AT compatibility.
The LPM/MCM-286AT includes the Intel 80C286 CPU
with either 512K, 1M, 2M or 4M bytes of RAM, an
80C287 co-processor socket, two RS-232 serial ports,
a Centronics parallel port, a real time clock, keyboard
controller, and speaker. The LPM/MCM-286AT
requires only a single +5 volt supply.

The LPM/MCM-286AT will automatically switch
speeds during accesses to the STD Bus to insure
compatibility with slower memory or I/O cards. This
is controlled during set up in the configuration RAM.
Also, it will permit maximum speed and performance
with the CPU’s on card memory and I/0 while
working with other external memory and I/O cards.
The LPM/MCM-286AT card is compatible with either
8 or 16-bit external memory or 1/O cards offering
upward compatibility with previously designed Win-
Systems’ or customer-designed STD Bus I/O cards.

The LPM/MCM-286AT is a 2 board set of cards tightly
coupled through a local bus to form a complete single
board computer in the standard 4.5 x 6.5 inch STD
Bus form factor. The onboard mass storage can func-
tion at very high clock speeds while the 1I/O bus oper-
ates at a slower speed. If video and rotational mass
storage are not required, then the LPM/MCM-286GAT
can function stand alone even with DOS by booting
from ROM disk and redirecting the console through
one of the COM channels.

The LPM/MCM-286AT can work without DOS and
BIOS software as a stand alone single board computer.
Its wealth of hardware functions make it an ideal
candidate for disguised and embedded applications.

The LPM/MCM-286AT is designed to meet demanding
requirements in applications such as industrial, factory
floor, automatic test, instrumentation, robotics,
machine control, aerospace, and other difficult
environments. A 2 year limited warranty is standard.
The unit has the advantage of a passive backplane with
over 1200 industrial I/0O cards from over 150 different
STD Bus vendors.

FUNCTIONAL CAPABILITY

Processor - The LPM/MCM-286AT incorporates the
powerful 16-bit 80C286 high-performance micropro-
cessor with specially optimized capabilities for multiple
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user and multitasking systems. The 80C286’s pipelined
architecture and operational speed up to 20 MHz offer
performance that is comparable to many high-end
minicomputers. Its large virtual address space and
80C286 hardware enforced data protection make it
especially well suited for multitasking applications.
Unlike the V30 (8086) and V50 CPU’s, the 80C286
has built in memory protection that supports operat-
ing systems and task isolation as well as program and
data privacy within tasks. A 16 MHz 80C286 provides
up to 18 times greater performance than a standard
PCXT. The 80C286 includes memory management
capabilities with a physical memory space of 16
megabytes. The 80C286 is upward compatible with
the 8086 and 8088 software.

The 80C286 provides special operations to support
the efficient implementation and execution of opera-
tion systems. For example, one instruction can end
execution of one task, save its state, switch to a new
task, load its state, and start execution of the new task.
The 80C286 also supports virtual memory systems by
providing segment-not-present exception and restarta-
ble instructions.

The processor is fully buffered to the STD Bus and can
operate at either 10, 12, 16 or 20 MHz. According to
the the Norton benchmark speed test, the
LPM/MCM-286AT at 16MHz has a Performance Index
(PI) of 18.7 relative to the 4.77 MHz PC-XT. The 16
MHz LPM/MCM-286AT with 0 Wait State DRAM will
run faster than a Compaq 386 running at 16MHz as
measured by PC Magazine's Benchmark Program
release 4.02.

80287 Coprocessor - The LPM/MCM-286AT card has
a socket to accept an optional 80287 coprocessor
providing up to 100 times the performance of the
CPU alone. The 80287 Numeric Processor Extension
(NPX) provides arithmetic instructions for a variety of
numeric types in 80286 systems. It provides arith-
metic, logarithmic, exponential, trigonometric, and
floating point arithmetic with up to 80-bit results.

NEAT Chip Set - The LPM/MCM-286AT uses the
NEAT (New Enhanced AT) CHIPSet from Chips and
Technologies. It is the latest generation of fully AT
compatible Chips which works from 12 MHz and 16
MHz up to a fast speed of 20 MHz while still using
low cost slower memories. No PCB modifications are
required to allow the system to operate at different
speeds.

NEAT maintains full compatibility with the IBM PC-AT.
Additionally it supports the Expanded Memory Speci-
fication (EMS 4.0), expanded memory, and



advanced memory paging schemes for on-board
memory. NEAT is all CMOS for very low power
consumption.

NEAT supports both the MS/DOS and OS/2 operating
systems. It supports the built-in FAST GATEA20 and
FAST CPU RESET which allow the fast switching
between the real addressing mode and protected
mode. This feature will improve the OS/2 perfor-
mance up to 20% over conventional chipsets which
will run OS/2.

Due to shadowing of BIOS and Video ROM, system
performance will not be degraded by the slow access
speed of EPROM.

Unlike the IBM PC-AT, the clocks used for the CPU
and STD Bus may be asynchronous or synchronous.
This design allows for a greater flexibility in the
system, yields higher performance and yet, maintains
compatibility. In either mode, the CPU can operate at
high clock speeds (up to 20 MHz); however, the
clock source for the STD Bus (ATCIK) is different.
This means that the LPM/MCM-286AT can work with
STD Bus cards or backplanes that can only operate at
5 or 8 MHz while the CPU runs at full speed. The
clock source is configurable in the NEAT set up
registers.

Due to the availability of higher density memory, the
extended/expanded memory can now be moved on
the LPM/MCM-286AT and run at the same speed of
the CPU. The performance improvement of a local
memory cycle can be 300% over a STD Bus memory

cycle.

The CS8221 NEAT CHIPSet provides a complete PC-
AT compatible system with just 5 VLSI devices: the
82C11 CPU/Bus controller, the 82C212 Page/Inter-
leave and EMS Memory Controller, the 82C215 Data/
Address buffer and the 82C206 Integrated Peripherals
Controller (IPC).

The NEAT CHIPSet supports the local CPU bus, a 16-
bit onboard system memory bus, and the 8/16 bit STD
Bus. The 82C211 provides synchronization and
control signals of all buses. The 82C211 also provides
an independent STD Bus clock and allows for dynamic
selection between the processor clock and the user
selectable STD Bus clock. Command delays and wait
states are software configurable, providing flexibility
for slow or fast peripheral boards on the STD Bus.

The 82C212 Page/Interleave and EMS Memory con-
troller provides an interleaved memory sub-system
designed with page mode operation. It supports up to
2 MB of on-board DRAM. The processor can operate

at 16 MHz with 0 wait state memory accesses, using
70 nS DRAMs. This is possible through the Page
Interleaved memory scheme. The Shadow RAM feature
allows faster execution of code stored in EPROM, by
down loading code from EPROM to RAM. The RAM
then shadows the EPROM for further code execution.

The 82C215 Data/Address buffer provides the buffer-
ing and latching between the local CPU address bus
and the Peripheral address bus. It also provides
buffering between the local CPU data bus and the
memory data bus. The parity bit generation and error
detection logic resides in the 82C215.

The 82C206 IPC incorporates two 8237 DMA con-
trollers, two 8259A interrupt controllers, one 8254
Timer/Counter, one MC146818 Real Time Clock
(RTC), 74LS612 memory mapper and other SSI
interface logic chips. While offering complete compat-
ibility to the PC-AT architecture, the chip offers
enhanced features and improved speed performance.
These include 64 bytes of user RAM for the Real Time
Clock, and drastically reduced recovery specifications
for the 8237, 8259, and 8254. A variable wait state
option is provided for the DMA cycles. Programmable
delays are provided for the CPU access to the internal
registers of the chip. The chip also provides an option
to select an 5 or 8 MHz system clock.

Memory - The LPM/MCM-286AT has 3 memory
sources onboard: EPROM, DRAM, and Battery backed
static RAM. Two memory sockets are provided to
support the BIOS and any applications program. Either
32K or 64K byte EPROMs are supported in each
socket. Up to 4M bytes are supplied by dynamic RAMs
accessed via 16-bit data transfers. Parity is included on
each byte. System configuration information and the
register values for the NEAT chip set is stored in the
battery powered CMOS static RAM inside the 82C206.
The values from the CMOS memory or the default

Memory Map
Address Range Usage

00000-001DF (480) | Interrupt Vectors
001EQ-002FF (288) User Vectors
00300-003FF (256) BIOS Stack
00400-004FF (256) | BIOS Data
00500-005FF (256) | For DOS & BASIC
00600-09FFF (638K) | User RAM
0AO00-AFFFF (64K) EGA Video Buffer
B0000-B7FFF (32K) | Mono. Video Buffer
B8000-BSFFF (32K) CGA Video Buffer
C0000-C7FFF (32K) EGA Video BIOS
C8000-CFFFF (32K) XT Hard Disk Controller BIOS
D0000-DFFFF (64K) | User Space
E0000-EFFFF (64K) | User Space (PC/XT) System

ROM (AT)
FO00O0-FFFFF (64K) BIOS & BASIC




ones from the BIOS EPROM will be loaded into the
configuration registers when the system is turned on.

The LPM/MCM-286AT will work with either 8 or
16-bit external memory cards such as the LPM/MCM-
UMC3 or LPM/MCM-UMC4. The card automatically
tests the status of the card and will access it in either
8 or 16-bit transfers. The card will directly address 16
Megabytes of memory which is required for memory
intensive application programs or operating systems
such as
0S/2.

DRAM Refresh - The NEAT chipset generates the
REFRESH* signal and refresh addresses up to 512
rows. The interval can be programmed to accommo-
date the requirements of various types of memories.
The REFRESH" signal is buffered and can be jumpered
onto the STD Bus.

A page mode feature allows the use of slower DRAM
while maintaining fast memory accesses. In the page
mode, the access time becomes the column address
access time (CAS), which is typically less than half of
row address access time. During the page mode
operation, the row address (RAS) is latched into the
DRAM and is maintained logic low through all
successive memory cycles if a page hit (row address
of the current memory access is within the same row
address page) occurs. This way of operation elimi-
nates the time normally needed to strobe a new row
address. The DRAM access time is then determined by
the CAS access time which is typically equal or less
than half of the RAS access time. Using a page mode
scheme, a system can use slower inexpensive DRAMs
and still maintain a high performance memory system.

WAIT State Generation - The NEAT chipset gener-
ates Wait States for up to 3 clock cycles during a bus
cycle for either I/O or Memory transfers to compen-
sate for the access speeds of slower memory or I/O
devices.

Serial I/O - A VLSI technology VL16C452 serves as
the serial communication controller mapped as a
standard COM1 and COM2 port. It has two independ-
ent double buffered serial asynchronous channels that
are 82C50A hardware compatible. The unit contains
on-chip software programmable baud rate generators
selectable through 56K bits per second. Each has
independent control of transmit, receive, line status
and data set interrupts. Individual modem control
signals are available for each line.

Each channel will support 5, 6, 7 or 8 bit characters
with even, odd or no parity generation/checking. It
will handle 1, 1% or 2 stop bits.
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The standard I/0 map is for COM1 and COM2 (3F8-
3FF and 2F8-2FF respectively). Three alternative maps
are available through a jumper option.

Both channels support RS-232 electrical interface
levels. Only +5 volts is required for the system since
a Maxim MAX235 chip is used to generate the
*voltages required.

Both serial channels are configured as a DTE and
wired to an individual 10-pin right angle connector.
Easy connections to a standard 9-pin male D-sub
connector is provided by the CBL-123-1 cable. The
pinout is as follows:

P3 and P4 Pinout - COM1 and COM2 Serial Channel

Pin FLOW Signal

1 IN Data Carrier Detect (DCD)
2 IN Receive Data (RxD)

3 ouT Transmit Data (TxD)

4 ouT Data Terminal Ready (DTR)
5 - Signal Ground (GND)

6 IN Data Set Ready (DSR)

7 our Request To Send (RTS)

8 IN Clear To Send (CTS)

9 IN Ring Indicator (RI)

Keyboard Controller - An 8242 keyboard controller
is installed to provide a serial interface to a PC-AT
type keyboard. A jumper, J5, is provided on the card
to disable the unit if no keyboard is used in the
application. Also the keyboard can be locked out by
grounding pin 9 to prevent unauthorized access to the

system.

The keyboard controller is buffered and wired to 10
pin connector. WinSystems offers the CBL-124-1
which is an adapter for the 10-pin ribbon to 5-pin
female DIN keyboard cable. The pinout of the 10-pin
cable, J2, is as follows:

J2 - Keyboard Interface
Pin Signal

1-4 Ground

5-6 +5 volts
Keyboard Clock
+5 volts

Keyboard Lockout
Keyboard Data

—_
oo ™

Parallel 1/O - The VL16C452 also provides a direct
26-pin Centronics parallel I/O interface from the
LPM/MCM-286AT. It is fully bi-directional with the
associated handshake lines. The standard default I/O
Map is LPT1 (378-37F hex). J8 provides jumper
selectable options for other locations such as LPT2.

The printer signal lines are wired to P2, a 26-pin right
angle connector. The optional WinSystems’ CBL-101-3



provides a 3 foot long adapter cable designed to
convert a 26-pin ribbon cable to a 25-pin male “D”
type connector with strain relief.

P2 Pinout - Printer Channel

Pin FLOW Signal

1 ouT Strobe

2 our Data Bit 0

3 our Data Bit 1

4 ouTr Data Bit 2

5 our Data Bit 3

6 ouTr Data Bit 4

7 our Data Bit 5

8 ouT Data Bit 6

9 ouT Data Bit 7
10 IN Acknowledge
11 IN Busy

12 IN Paper End
13 IN Select

14 ouT Auto Feed
15 IN Error

16 ouT Init. Printer
17 ouT Select Input

18-25 - — Ground
Counter/Timer - There are three independent

software programmable 16-bit counter/timers availa-
ble through a 8254 type device. Counter 0 is dedi-
cated to a real time clock tick output to IRQO of 55
mS (18.2 ticks per second). Counter 1 is available for
DRAM refresh. Since the NEAT CHIPSet generates
DRAM refresh independently, this timer can be freed
for other timing purposes. Counter 2 is dedicated to
the speaker oscillator. If required, it could be tied to
the interrupt controller to provided another timer
input.

Watchdog Timer - A Maxim 690 supervisory circuit
serves as a programmable, retriggerable watchdog
timer. The circuit must be toggled by writing to an
I/0 port at least once every 1.5 seconds. If it is not
toggled in time, then the circuit assumes either a
software or hardware failure and it restores the
processor to a known condition by issuing PBRESET*
pulse. The watchdog timer output is disabled with a
jumper option. This circuit is important for use in
remote and unattended applications.

Real Time Clock - A battery backed onboard
MC146818 type clock calendar is provided by the
NEAT chipset. It can be programmed for binary or
BCD. It counts seconds, minutes, hours, days, months,
and year. It has automatic end of month recognition
and leap year compensation.

Interrupts - The LPM/MCM-286AT will accept 3
interrupt signals from the STD Bus backplane
(INTRQ®, INTRQ1* and INTRQ2') and 5 additional

interrupts from the front plane connector. Two
onboard 8259A type Programmable Interrupt Con-
trollers (PICs) provide 8 maskable, vectored, priority
interrupts for quick response to various interrupt
conditions for real time systems. Since the system is
PC/XT/AT compatible, the cascade address scheme is
not supported over the backplane during interrupt
acknowledge cycles.

In addition to these interrupts, 2 additional independ-
ent interrupt lines are provided across the front plane
for the disk and video interrupts. These are mapped
into the correct, dedicated interrupt input lines to
maintain PC-AT compatibility.

Hardware Interrupt Channels

Pin FLOW
NMI Parity
IRQO Timer 0
IRQ1 Keyboard
IRQ2 INT 8-15 expansion
1IRQ3 COM2
IRQ4 COM1
IRQ5 Fixed Disk/STD INTRQ"
IRQ6 Floppy Disk
IRQ7 Parallel Printer
IRQ8 Real Time Clock
IRQ9 Video
IRQ10 Interrupt Header J3/STD INTRQ1*
IRQ11 Interrupt Header J3
IRQ12 Interrupt Header )3
IRQ13 80287 Co-processor
IRQ14 Hard Disk
IRQ15 Interrupt Header J3

Dynamic Bus Sizing - The LPM/MCM-286GAT has
two new signals, MEM16 and 1/O16, defined which
automatically looks at the STD Bus memory and 1/O
board status to determine whether a 8 or 16-bit
transfer should occur. If these signals are active low,
then a 16-bit transfer will occure. If the peripheral
board does not respond, it is assumed that a 8-bit
transfer is required making the systems upward
compatible with previously designed STD Bus cards.

STD-AT Bus - The LPM/MCM-286AT originates a
16-pin interrupt and DMA controller Bus at the top of
the card. This is required to provide 100% PC-AT
hardware compatibility for video, disk and network
controller cards while it frees the backplane interrupts
for additional sources. However for small systems with
video or hard disks, the interrupts can be routed over
the backplane STD Bus interrupt lines.

Reset - A precision voltage comparator circuit is used
to accurately determine the Vcc voltage status. Upon
detection of an out-of-tolerance condition, a
PBRESET" is generated. This action is critically




important in order to detect brown-out or power fail
conditions. Also the reset circuit ensures that the
power is a nominal 4.65 volts before executing a
power-on reset. This circuit also inhibits the CPU’s
write line, preventing invalid data from being written
to battery backed RAM's or EEPROMs during power
fluctuations.

Battery - A 750 mA hour battery is provided to supply
current for both the real time clock and CMOS
configuration RAM.

Speaker - A speaker interface and speaker are
included on the board. The speaker is mounted
between the two PC boards that comprise the
LPM/MCM-2806AT.

I/O - The LPM/MCM-286AT conforms to the PC-AT
I/O map and standard 10-bit addressing. It is recom-
mended that general purpose I/O boards operate in

PC-AT I/O Map
Hex Range Usage
000-00F 8237A-5DMA Controller 1
020-021 8259A Interrupt Controller 1
040-043 8253/8254 Timer
060-063 8255A-5 PPI (XT)
060-064 8042 Kbd. Controller (AT)
070-071 CMOS RAM & NMI Mask Reg(AT)
080-083 DMA Page Registers (XT)
080-09F DMA Page Registers (AT)
0A0-OBF 8259A Interrupt Controller 2
0AOQ-OAF NMI Mask Register (XT)
0CO0-0CF Reserved
OF0 Clear Math Coprocessor Busy
OF1 Reset Math Coprocessor
OF8-OFF Math Coprocessor
1F0-1F8 Fixed Disk
0C0-0DF 8237 #2 (AT)
OEO-OEF Reserved
200-20F Game 1/0 Adapter
210-217 Expansion Unit (XT only)
220-24F Reserved
278-27F Parallel Printer 2
2F0-2F7 Reserved
2F8-2FF Serial Port 2
300-31F Prototype Card
320-32F Fixed Disk
360-36F Reserved
378-37F Parallel Printer 1
380-38F SDLC, Bisynchronous 1
3A0-3AF Bisynchronous 2
3B0-3BF Monochrome Display/Printer
(Printer 3BC-3BF)
3C0-3CF Reserved
3D0-3DF Color/Graphics Adaptor
3E0-3EF Reserved
3F0-3F7 Floppy Disk
3F8-3FF Serial Port 1

the 100-1FF hex address space. The LPM/MCM-286AT
additionally decodes I/O addresses 100 - 1FF and
drives IOEXP* active low via a jumper option onboard.
The reason for this circuit is to support 8-bit only STD
Bus I/O boards within the 10-bit PC/XT/AT address
space.

STD Bus Interface - The LPM/MCM-286AT does not
require termination to work properly in STD Bus card
cages. WinSystems has correctly designed our back-
planes to minimize noise and crosstalk while maintain-
ing good power distribution, massive ground planes
and a good characteristic impedance for the signal
lines. The common STD Bus recommended termina-
tion simply adds unwanted capacitance and loads the
bus drivers which results in slower data transitions
and skewed signals.

CMOS STD Bus - The MCM prefix on the 286AT card
designates a standard STD Bus board. The LPM prefix
designates a CMOS STD Bus board. A LPM/MCM
prefix indicates the card has the same features and
functionality and is available in both CMOS and
regular NMOS/TTL logic. The difference between
these two products are the power requirements and
operational temperature ranges.

SOFTWARE SUPPORT

The LPM/MCM-286AT is designed to support both full
PC-AT DOS compatible and embedded systems appli-
cations. The key to configuration is in the firmware
and software.

DOS Systems Support

STD-AT - The LPM/MCM-286AT is offered with a
combination of STD Bus boards, card cage and power
supply configured together to make a base PC-AT
compatible system called the STD-AT. The STD-AT
blends the industry proven STD Bus hardware with
MS/PC-DOS, the defacto “software bus”, for hosting
operating systems utilities, real time executives,
development tools, networking, and application
specific programs. The basic philosophy of the STD-AT
is to offer full DOS compatibility with high perfor-
mance processors.

BIOS - The Basic Input/Output System (BIOS) is
written by Phoenix Technologies to provide maximum
performance and full IBM-AT compatibility. It supports
both 720KB and 1.44MB 3.5 inch and 360KB and
1.2MB 5.25 inch floppy disk drives, 101, 102, and 84-
key AT-compatible keyboards, the 80287 math copro-
cessor, offers enhanced protected mode to real mode




switching for faster VDISK, INT 15H multitasking
extensions for extended memory and block moves,
IBM defined extensions to BIOS calls, and is fully
compatible with Novell NetWare. The BIOS also
provides complete power-on self test and boot
diagnostics.

DOS - The LPM/MCM-286AT is designed to be
architecturally compatible with the PC-AT. As such it
will run either MS-DOS or IBM-DOS and will support
calls either through the BIOS or directly to the
hardware. The card will also support other operating
systems such as UNIX or XENIX and real time exe-
cutives that require a “PC-AT” hardware environment.

Embedded Systems Support

C-THRU-ROM-286AT - C-THRU-ROM (CTR) is an
optional comprehensive, full featured integrated
debugging package for generating standalone ROMable
programs with Microsoft C or Borland Turbo-C for use
with the LPM/MCM-286AT. CTR is designed specifi-
cally for embedded systems applications development.
It allows one to debug C source, assembly language,
or mixed code. The debugger provides excellent
visibility through its CodeView style windows for
source, commands, registers, and expressions. All
hardware and software is included to allow any PC-AT
compatible computer to function as a development
workstation while being linked to the target SBC for
direct real time debugging by the source level
debugger.

The C-THRU-ROM windowing debugger provides
access into the LPM/MCM-286AT and is completely
compatible with Microsoft C version 5.x and Turbo-C
version 2x or higher. The Debugger can best be
described as a remote CodeView. The window
placement and usage are very similar to CodeView. A
user familiar with CodeView will be able to step in
and use C-THRU-ROM Debugger in a few minutes.

ROM-DOS - ROM-DOS is a MS-DOS 3.3 compatible
ROM based operating system for embedded
LPM/MCM-286AT applications. ROM-DOS provides 3
major functions: hardware initialization, file support
and standard drivers. This operating system enables a
user to place the MS-DOS application in a diskless
embedded system and have it start running imme-
diately after power is applied.

ROM-DOS reduces the ROM, RAM and hardware
requirements to a minimum while providing a flexible

application environment that allows the running of
standard PC files on non-PC hardware in an embedded
environment. It does not require keyboard, video or
rotational media to function which is ideal for
embedded control applications. This results in a low
cost system with access to PC based tools and DOS
functionality.

ROM-DOS provides a DOS level environment that
minimizes ROMing restrictions of the applications
code. Programs can be written in assembly or C, or
high level languages such as Pascal, compiled BASIC.
It supports standard MS-DOS file structures that
greatly simplifies data storage and retrieval. ROM-DOS
supports all documented MS-DOS calls (except
networking) and all INT21 hex DOS Services. Since
the programmer is familiar with the PC operating
environment, a shorter learning curve will occur.

SPECIFICATIONS

Electrical

Bus Interface: 8/16 STD Bus and CMOS STD Bus
System Clock: 10, 12, 16 or 20 MHz

Serial Interface: 2 channels RS-232

Parallel Interface: Centronics line interface

Interrupts: TTL input with 10K ohm pull-up resistors
Vce +5V * 5% at 1000 mA typ. (with no 80287
installed)

Memory

Addressing: 16 Megabytes

Capacity: Supports up to 128K EPROM (2 sockets)
and either 512KB, 1MB, 2MB or 4MB
supplied

Mechanical

Dimensions: Meets all STD Bus mechanical specifica-
tions: 4.5 x 6.5 inches, requires 2 card
slots.

Jumpers: 0.025” square posts
Connectors

Serial 1/0: 10-pin 0.100” grid
Parallel 1/O: 26-pin 0.100” grid
Interrupts: 10-pin 0.100” grid
Keyboard: 10-pin 0.100” grid
STD-AT Bus: 16-pin 0.100” grid




Environmental

Operating Temperature:
0° to +70° Centigrade (LPM-286AT)
0° to +65° Centigrade (MCM-286AT)
Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION

MCM-286AT-10-512
MCM-286AT-10-1M
MCM-286AT-10-2M
MCM-286AT-10-4M
MCM-286AT-12-512
MCM-286AT-12-1M
MCM-286AT-12-2M
MCM-286AT- 12-4M
MCM-286AT-16-512
MCM-286AT-16-1M
MCM-286AT-16-2M
MCM-286AT-16-4M
MCM-286AT-20-512
MCM-286AT-20-1M
MCM-286AT-20-2M

MCM-286AT-20-4M

Single board 10MHz computer
with 512KB of DRAM

Single board 10MHz 80286
computer with 1MB of DRAM
Single board 10MHz 80286
computer with 2MB of DRAM
Single board 10MHz 80286
computer with 4MB of DRAM
Single board 12MHz computer
with 512KB of DRAM

Single board 12MHz 80286
computer with 1MB of DRAM
Single board 12MHz 80286
computer with 2MB of DRAM
Single board 12MHz 80286
computer with §MB of DRAM
Single board 16MHz computer
with 512KB of DRAM

Single board 16MHz 80286
computer with 1MB of DRAM
Single board 16MHz 80286
computer with 2MB of DRAM
Single board 16MHz 80286
computer with 4MB of DRAM
Single board 20MHZ computer
with 512KB of DRAM

Single board 20MHz 80286
computer with 1MB of DRAM
Single board 20MHz 80286
computer with 2MB of DRAM
Single board 20MHz 80286
computer with 4MB of DRAM

WinSystems, Inc.

LPM-285AT-10-512
LPM-286AT-10-1M
LPM-286AT-10-2M
LPM-28GAT-10-4M
LPM-286AT-12-512
LPM-286AT-12-1M
LPM-28GAT-12-2M
LPM-28GAT-12-4M
LPM-286AT-16-512
LPM-286AT-16-1M
LPM-286AT-16-2M
LPM-286AT-16-4M
LPM-286AT-20-512
LPM-286AT-20-1M
LPM-286AT-20-2M

LPM-286AT-20-4M

Single board 10MHz 80C286
computer with 512KB of DRAM
Single board 10MHz 80C286
computer with 1IMB of DRAM
Single board 10MHz 80C286
computer with 2MB of DRAM
Single board 10MHz 80C286
computer with 4MB of DRAM
Single board 12MHz 80C286
computer with 512KB of DRAM
Single board 12MHz 80C286
computer with 1MB of DRAM
Single board 12MHz 80C286
computer with 2MB of DRAM
Single board 12MHz 80C286
computer with 4MB of DRAM
Single board 16MHz 80C286
computer with 512KB of DRAM
Single board 16MHz 80C286
computer with 1IMB of DRAM
Single board 16MHz 80C286
computer with 2MB of DRAM
Single board 16MHz 80C286
computer with 4MB of DRAM
Single board 20MHz 80C286
computer with 512KB of DRAM
Single board 20MHz 80C286
computer with 1IMB of DRAM
Single board 20MHz 80C286
computer with 2MB of DRAM
Single board 20MHz 80C286
computer with 4MB of DRAM
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WinSystems'

MCM-DSP32C
AT&T DSP32C
Digital Signal Processor

STD BUS '

FEATURES

STD Bus 50 MHz AT&T DSP32C board

25 MFLOPS Operation

32-Bit architecture onboard including floating point
arithmetic

64KB or 256KB of onboard memory

Easy to program, C-like assembly language

Plug-in daughter boards for 1/0

*16-bit A/D converter

+16-bit 8KHz CODEC

+16-bit A/D and D/A

*High speed Serial I/O

*Prototype cards

Window based debugger for Microsoft or Borland C
Optional AT&T software libraries include C
compiler, assembler/linker/ and applications library
Third party application software

The MCM-DSP32C is a 50 MHz AT&T DSP32C based
STD Bus Digital Signal Processor board designed for a
wide range of computation-intensive applications such
as waveform analysis, process control digital audio and
speech processing.

A daughter board adapter is located on the
MCM-DSP32C that accepts serial 1/0O, CODEC, 16-bit
A/D and D/A or a prototype card. These options allow
a user to select or design an interface card to match
the specific application requirement.

DSP OVERVIEW

Why Use a DSP? - The field of signal processing has
exploded in the last few years. A new class of
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microprocessor called the DSP has appeared with
register architectures, features, and performance
characteristics useful in many types of embedded
systems, including telecommunications, Instrumenta-
tion, Industrial, and Government/Military. Since a DSP
is a digital design, it replaces resistors, capacitors,
diodes, transistors, and Op Amps. Digital parts will not
drift, are more stable, and can easily be retuned or
modified in software rather than with a different
component selection. Any complex operation in the
analog world can be done with a fewer parts, less
cost, better stability, and more flexibility using a DSP.

Digital signal processors (DSPs) offer a high perfor-
mance, cost-effective and easy-to-use solution in many
traditional and emerging signal processing applica-
tions. Digital signal processing involves the represen-
tation, transmission, and manipulation of signals using
numerical techniques and digital processors. A DSP
chip is designed to perform arithmetic calculations
rapidly and efficiently, usually on sequences of digital
numbers that represent and actual signal found in
nature, such as speech.

The arithmetic calculation is multiply and accumu-
lated for modulation, transforms, implementing filters
and other digital signal processing functions. Optimi-
zation of the DSP architecture to perform processing
algorithms efficiently sets DSPs apart from other
general purpose microprocessors, whether CISC or
RISC. A typical DSP executes its algorithms 10 times
faster than a general purpose microprocessor of
comparable technology.

Application Categories
Industrial

Robotics
Image Processing

Telecommunications
Data Transmission
Data Compression

Transient Analysis Process Control
Filtering Spectral Analysis
Test Equipment Vibration Analysis
Channel Analysis Biomedical Signal
Speech Recognition Evaluation
Government/Military

Sonar ECM

Precision FFT Math Accelerators
Simulation Encryption

FUNCTIONAL CAPABILITY

DSP-32C - AT&T’s DSP32C digital signal processor is
one of the fastest and most versatile, low cost floating
point coprocessors available. It is a high-speed,
programmable integrated circuit comprised of a 32-bit
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floating-point unit, a 16/24 bit fixed point unit, on-
chip memory, and flexible serial I/O port.

The AT&T DSP32C chip is a 32-bit CMOS floating
point processor rated at 25 MFLOPS (Million Floating
point Operations Per Second). It has four 40-bit
accumulators, twenty-two general purpose registers,
and 6K bytes of internal RAM and supports IEEE Std.
754 floating point format conversion with only a
single instruction.

The DSP32C has 2 general types of instructions that
correspond to the two execution units: data arith-
metic (DA) instructions and control arithmetic (CA)
instructions. Primarily, DA instructions perform 32-bit
floating-point multiply/accumulate operations for
signal processing algorithms. Other DA instructions
convert the DSP32C internal floating-point data to and
from each of the following types: 8-, 16-, or 24-bit
single precision IEEE 754 standard floating-point. The
CA instructions perform microprocessor operation
such as 16- and 24-bit integer arithmetic and logic
functions, conditional branching, and moving data.

Performance - The MCM-DSP32C, operating at a
clock frequency of 50 MHz, is available with either
64KB or 256KB of high speed, 32-bit wide, zero wait
state RAMs. In key benchmarks, it can execute a 1024
point complex FFT (Fast Fourier Transform) in 3.3
milliseconds, a2 4x4 matrix multiply in 6.16 micro-
seconds, and a complex adaptive FIR filter in 80
nanoseconds/tap.

On-board memory - Zero wait-state, 25nS SRAM
is used to augment the internal 6Kbytes of in-
ternal memory for maximum throughput. The
MCM-DSP32C-A0 is normally shipped with 64KBytes
but can be upgraded to 256KB by the user or by
returning the board for factory upgrade. The conver-
sion amounts to replacing the eight memory chips and
moving four jumpers. Alternatively, the board can be
ordered as an MCM-DSP32C-CO which comes with
256KB of memory.

STD Bus Interface - The MCM-DSP32C’s execution is
independent of a STD Bus host CPU. The high speed
data transfer (up to 3.5Mbytes/sec) between the DSP
and the host is achieved through programmed I/O
which does not interfere with the MCM-DSP32C’s
operation. The MCM-DSP32C supports either 8 or
16-bit data transfers to the STD Bus.

The board is I/0O mapped, requires 16 consecutive
I/0 addresses, and is jumper configurable from 000 to
FFO hex. All software support requires the MS-DOS
operating system operating in the host STD Bus CPU.



I/O EXPANSION BOARDS
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A daughter board adapter is located on the
MCM-DSP32C that accepts a Serial 1/O, CODEC,
16-bit A/D or prototype board. An RJ11 telephone
handset connector, phono connector, and subminia-
ture female 15-pin D connector provides easy and
convenient interconnection from the daughter boards
to external signals. No daughter boards are required
to use the MCM-DSP32C as a general purpose math
accelerator.

DBCS5339

The DBCS5339 provides dual channel audio analog
input between the external connectors of the DSP32C
board and the DSP’s serial port. The DBCS5339
daughter board provides a 16-bit, dual channel 48KHz
delta-sigma A/D and anti-aliasing filters for spectral
analysis and filtering applications. It features the
Crystal Semiconductor, Inc. CS5339 delta-sigma A/D
converter and input amplifiers/attenuators. The
trimpots adjust the input signal from 0.1 to 10 times.
Highlights of the board include:

® 16-bit dual channel ADC

® 20/24/32/44.1/48 KHz alternative sampling rate
options (oscillator determines rate)

Simultaneous sampling of both channels
Anti-aliasing filters

Delta-sigma modulation

64x oversampling

3-stage digital FIR filter

90db Signal to Noise ratio

DBT7525

The DBT7525 board provides a single channel, high
precision, PCM, 16-bit CODEC at a standard rate of 8
KHz for use with telecommunications applications. It
provides a single-channel voice band interface. It
features the AT&T T7525 CODEC with 15-bit resolu-
tion, 10-bit linearity, anti-aliasing and reconstruction
filters, and a precision voltage reference. The encoder
uses a double-loop, sigma-delta modulator at a 1.024
MHz sampling frequency. Signals are interfaced via the
RJ11 telephone handset or phono-plugs on the
MCM-DSP32C board’s edge.

DBDADA

The DBDADA-50 is both a 16-bit A/D and D/A board
that provides exceptional quality analog interfacing for
speech, pro-audio and industrial control applications.
Both input and output converters are sigma-delta
devices with a standard oscillator frequency of 50KHz.

Other frequencies available include 8, 16, 20, 24, 32,
44.1 48, and 51.2 KHz. The analog input range is
*3.5 volts and the analog output range is + 2.0 volts.

DBSERIAL

The DBSERIAL daughter board buffers the DSP32C on-
chip serial port with the subminiature 15-pin D-type
female connector. Jumpers are used to select the
direction of the timing signals which can be generated
by the DSP32C chip or external circuitry.

DBPROTO

The DBPROTO board is designed to be a general
purpose prototype card for use by customers that
need to design special purpose interface electronics to
the MCM-DSP32C board. Custom circuits can first be
wire-wrapped with the prototype board DBPROTO.
If an analog board is being designed, use the
DBPROTO-V which has voltage regulators that supply
a noise-reduced ¥ 5V power source.

SOFTWARE SUPPORT

D3EMU, Window Based Debugger - To facilitate
debugging, WinSystems offers a screen-oriented, user
friendly package called D3EMU. Highlights include:

® Three windows to display/modify memory contents
with scrolling and paging. Data formats can be hex,
decimal, floating point, or disassembled code.
Separate windows for accumulators and registers
Twenty-one breakpoints

Single stepping with automatic window update

Full speed execution

Automatic Help windows

Values that change between breakpoints are high-
lighted by a flashing colon

D3EMU windows can be called up by your host’s
Microsoft C or Turbo-C program

The contents of accumulators, registers, and memory
are automatically updated on the screen as you single-
step through the DSP code. Break points, source code
labels and multiple board applications are supported.
A run-time library, either Microsoft-C or Borland
Turbo-C linkable, provides upload and download of
data, and location of source code labels. All of the
debugging features of D3EMU can be accessed by the
user’s host program with only two function calls. The
source code of several demo programs are included as
examples on how to implement the MCM-DSP32C,
ranging from a simple inverse routine to a commonly
used matrix multiplication and a complete FFT
function.
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AT&T Software - Extensive software support from
AT&T'’s includes a C-compiler, assembler, link editor
and simulator. A collection of trigonometric, matrix,
FFT, and filter functions are available with the AT&T
applications support software library.

DSP32C-SL - Application programs for the WE
DSP32C digital signal processors are developed using
the WE DSP32C-SL Support Software Library, which
includes tools used to assemble, link, and debug
DSP32C code at the assembly language level. The
support software is provided on 5%” floppy diskettes
that are compatible with MS-DOS.

The assembler translates the DSP32C source files into
machine-coded instructions placed in a object file.
The linker combines object files, performs relocation,
resolves external references, and generates symbol
table information for symbolic testing. Other utilities
include an archiver, symbolic table lister, etc.

DSP32C-CC C Language Compiler - The optimizing
C Language compiler for the DSP32C family allows
application programs to be written in a general, high-
level language. In applications where preliminary
program development is performed using the C
language, the source code can be ported to the
DSP32C with a minimal amount of time and effort.
The AT&T compiler provides a full implementation of
the standard Kernighan and Ritchie C language for
directly converting C source into object code for the
DSP32C. The complete limb library is provided along
with an appropriate libc library. Included is the WE
DSP32C-AL (application library) software package
whose functions are C-callable. If the assembly
programs will be developed without the compiler,
then order the DSP32C-AL software as well.

DSP32C-AL Application Software Library - This
package contains the source code on floppy diskettes
for a set of over 65 commonly used routines written
in optimized assembly language for the DSP32C chip.
The library is divided into sections covering arith-
metic, matrix, graphics/imaging, filter, adaptive filter
and FFT routines.

DEVELOPMENT SYSTEM

fon e

WinSystems offers a complete development system
package so that a user can successfully implement the

DSP32C in a WinSystems’ STD-AT system. The

WinSystems, Inc.

MCM-DSP32C-A0-DS includes the MCM-DSP32C-A0
card with 64K bytes of fast SRAM, DSP-32C-SL support
library, DSP-32C-AL applications library, D3EMU
debugger, and DSP32C information manual and data
sheet. The MCM-DSP32C-A0-CDS includes everything
above plus adds the DSP32C-CC C language compiler.
The MCM-DSP32C-C0-DS and MCM-DSP32C-C0-CDS
are similar except the latter contains 256Kbytes of
memory on board.

SPECIFICATIONS

Electrical

STD Bus Compatible

MCM-DSP32C-A0: 64K Bytes 0-WS SRAM
MCM-DSP32C-C0: 256K Bytes 0-WS SRAM
Power: +5V @ 400 mA. (typ.)

Mechanical

Size: 4.5” X 6.5”

Environmental

Operating Temperature: 0°C to 55°C
Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION

MCM-DSP32C-A0 STD Bus DSP w/64Kb SRAM
MCM-DSP32C-A0-CDS C Development system
MCM-DSP32C-A0-DS  G4KB Development system
MCM-DSP32C-CO STD Bus DSP w/256Kb SRAM

MCM-DSP32C-C0-CDS C Development system

MCM-DSP32C-C0-DS  256KB development system
DBPROTO Wirewrap proto card
DBPROTO-V Proto card with ¥ 5V
DBSERIAL Serial RS-232 driver/receiver
DBT7525 16-bit, 8 KHz CODEC
DBCS5339-50 Dual 16-bit, 50 KHz A/D
DBDADA-50 Dual 16-bit, 50 KHz A/D
& D/A
D3EMU ‘Window-based debugger
DSP32C-CC AT&T C compiler (includes
DSP32C-SL)
DSP32C-SL AT&T assembler/linker
DSP32C-AL AT&T applications library

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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STD Bus or standalone operation

Shadow RAM BIOS support

Optional onboard bootable ROM Disk
Supports MS-DOS, QNX, other operating systems

and user applications

One parallel port (LPT1)

RS-232/485/422 levels

Onboard floppy disk controller
Two interrupt controllers
Three 16-bit Counter/timers
Keyboard and speaker port

and other stackable I/O cards

The LPM/MCM-SX386 is a fast, low cost, embeddable
unit designed to provide users with a complete high
performance system on just one board. It is designed
for applications where PC power and performance are
needed in a small system, but offers rugged hardware
in harsh or remote

suitable for operation
environments.

Real-time clock with battery backup

80386SX CPU with 16, 20, 25 and 33MHz clock

.
.
® Up to 4Mbytes of parity onboard system DRAM
.
.
°

Two serial ports (COM1 & COM2) with

‘Watchdog Timer and Power Fail Reset
Onboard 16-bit IDE hard disk interface

Optional 80387SX co processor support
PC/104 Expansion Bus for VGA, Solid State Disk,
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Embedded Applications - The LPM/MCM-SX386 is
an unbeatable multi-purpose board for use with either
a STD Bus system or as a standalone controller with
PC/104 expansion modules. It is fully functional for
industrial applications and will run without disks,
keyboard, or monitor. The LPM-SX386 can operate
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Processor - The LPM/MCM-SX386 is based upon the
powerful 32-bit 80386SX high performance CPU
running at clock speeds up to 33 MHz. A 80387SX
socket is provided to support a user installable
coprocessor for math intensive applications.

Memory - Up to 4Mbytes of parity checked dynamic
RAM may be installed on the board. Built-in page
mode operation and two way interleaving maximizes
system performance using low cost DRAMs. A 32-pin
EPROM socket can support up to a 512Kbyte device.
The EPROM can be mapped to include the AT BIOS,
BIOS extensions and up to a 440Kbyte bootable ROM
Disk. Additional solid state disk support is available via
expansion cards on the STD Bus or
PC/104 Bus.

Core Logic Chip Set - The board uses a VLSI chip set
to provide the basic AT peripheral logic map to allow
the board to adhere to PC hardware standards. The
8042 keyboard controller, dual 8259A interrupt
controllers, 146818A compatible real time clock, dual
8237 DMA controllers, DRAM refresh controller,
parity generation and checking logic, speaker inter-
face, and Bus steering logic are on a single chip.

The real time clock is battery backed by an onboard
cell. It also includes 128 extra battery-backed RAM
locations for system configuration information.

Serial I/O - Two equivalent 82C50 UARTs are
implemented that are fully compatible with the 16450
ACE registers. Both serial channels are configured as
Data Terminal Equipment (DTE) with modem control
lines. Both channels support RS-232 and two wire
RS-485. COM2 can support RS-422 if COM1 is
configured as RS-232 only.

Keyboard - This board supports a PC/AT type
keyboard including keylock.

Printer Port - A full Centronics compatible parallel
printer interface is provided on the board with 24 mA
drivers on the output buffers.

3.5” and 5.25” Floppy Disk Support - Up to 2
floppy disk drives are supported by the board. The
output buffers are capable of sinking 48mA and are
accessed via a standard 34-pin connector.

IDE Hard Disk Interface - A 40-pin header connec-
tor handles all command, data, and status 1I/O lines to
an industry standard IDE interface.

WinSystems, Inc.

Interrupts - The LPM/MCM-SX386 board will accept
4 interrupt signals from the STD Bus backplane
(NMIRQ*, INTRQ", INTRQ1", and INTRQ2") and 4
additional interrupts from the front plane. The front
plane connector is compatible with the interrupt
connector of WinSystems’ LPM/MCM-286AT, LPM/
MCM-386SX, and MCM-486SX/DX single board
computers.

PC/104 Expansion Bus -This board has a PC/104
interface that supports the ultra-compact (3.6 x 3.8
inch), stackable modules that are offered by a number
of third party companies. These modules support
video, LANS, analog, digital and other special purpose
I/0 functions at a low cost.

Standalone Operation - The LPM/MCM-SX386 is
designed to operate without a STD Bus backplane. A
separate power connector is located on the board to
provide power. The board is only 4.5 x 6.5 inches
which is ideal for use as a low power AT computer
for embedded or portable industrial applications. It
also contains a watchdog timer and powerfail reset
circuit for use in remote and unattended applications.

CMOS STD Bus - The MCM prefix on the SX386 card
designates a standard STD Bus board. The LPM prefix
designates a CMOS STD Bus board. A LPM/MCM
prefix indicates the card has the same features and
functionality and is available in both CMOS and
regular NMOS/TTL logic. The difference between
these two products are the power requirements and
operational temperature ranges.

This board is designed to replace WinSystems’ LPM/
MCM-286AT and LPM/MCM-386SX boards with higher
functionality at a lower cost.

Software Support - The LPM/MCM-SX386 is designed
to support both full PC-AT DOS compatible and
embedded systems applications. It can operate with or
without a full complement of video, keyboard, and
rotational media depending upon the application. The
board supports DOS, ROM-DOS, QNX and other
application specific software, utilities that require a
“DOS compatible” hardware platform.

This product brief outlines the basic features of the
low cost LPM/MCM-SX386 at the time of the printing
of the WinSystems’ STD Bus databook. Please contact
us for detailed specifications, configuration options,
price and delivery information.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553




LPM-SBC53
MCM-SBC53
Low Cost V-53 SBC ‘

WinSystems

STD BUS, CMOS STD BUS

FEATURES

@ 10 or 16 MHz NEC V53 16:bit CPU _ |
* Fast 80286 class performance
* High integration at low cost
® Four, 32-pin bytewide memory sockets support up
to 2 MB of onboard SRAM, psuedo-Static RAM,
EPROM, and PEROMs (Flash)
Support optional battery backed RAM operation
80C287 coprocessor socket
Memory and I/0O WAIT State generator
Three serial ports:
* Channel 1, 8250 type, RS-232/485
* Channel 2, 8250 type, RS-232/485/422
* Channel 3, 8251 type, TTL level RS-232

8 Channel Interrupt Controller (82C59 type)

Centronics parallel printer port

Three 16-bit Counter/Timer channels (82C54)
SBX expansion connector
Dynamic 8/16-bit bus sizing

Calendar clock with optional battery

Watchdog timer

Activity status LED

Precision power-on/brown-out detect circuit
Optional ROM-DOS for embedded applications
Borland Turbo C and Microsoft C remote
symbolic debuggers supported
+5 Vdc only required
Small, 4.5” x 6.5” STD Bus Interface
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OVERVIEW

The LPM/MCM-SBC53 is a high performance, 16-bit,
V53 STD Bus single board computer designed for
harsh embedded applications where small size, low
cost, and 80286 PC-AT performance are required. It
combines the most popular I/O functions used in
most applications onto a single card.

A wide range of software support is available including
remote symbolic debuggers that support both Borland
Turbo C and MicroSoft C as well as the macro
assembler. DOS operating from ROM is an option to
provide access to a wide range of applications
programs, utilities and tools.

The LPM/MCM-SBC53 is available in 3 different
configurations depending upon software support
requirements. The board is available as a single board
computer for embedded applications written in C or
assembly language with no operating system supplied
by WinSystems. This configuration is designated the
LPM/MCM-SBC53.

For applications with high level language support, file
management, or other operating systems environment
structures, WinSystems offers two additional versions
that support DOS. Full MS-DOS 3.3 is supported on
the LPM/MCM-SBC53PC for industrial PC-AT type
applications. Coupled with the MCM-DSKIO board,
hard disk, floppy disk, and keyboard support is added
for systems requiring rotational media. WinSystems
offers display boards for MDA through VGA video and
EL, LCD, and plasma flat panel displays.

ROM-DOS is available for the lowest cost, optimized
embedded system designs that need to boot from
ROM and run DOS executable (.EXE and .COM) files.
ROM-DOS requires only very minimum hardware and
does not require keyboards, displays or disks to work.
ROM-DOS eliminates many portions of DOS that are
“excess baggage” but still supports memory manage-
ment, MS-DOS compatible file support, time functions,
and installable device drivers. This board is designated
LPM/MCM-SBC53R.

The RAM/ROM population, firmware supplied
and decoder PALs determine the ultimate con-
figuration of the SBC53. These options are designed
to make application software development as quick
and easy as possible while offering the lowest hard-
ware cost.

CMOS STD Bus - The MCM prefix on the SBC53 card
designates a standard STD Bus board. The LPM prefix
designates a CMOS STD Bus board. A LPM/MCM
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prefix indicates the card has the same features and
functionality and is available in both CMOS and
regular NMOS/TTL logic. The difference between
these two products are the power requirements and
operational temperature ranges.

The all CMOS LPM version is ideal for high perform-
ance applications requiring low cost, low power, small
size, extended temperature operation and high
reliability.

SBC53 Configuration - This board is offered both as
the LPM/MCM-SBC53 and LPM/MCM-SBC53SX. The
LPM/MCM-SBC53SX differs since the onboard memory
and SBX data path is 8-bits. This permits 4 different
device types (RAM, EPROM, PEROM “Flash”, PSRAM,
and EEPROMs) to be installed in each socket rather
than in pairs for maximum flexibility and lowest cost
for a memory intensive system.

FUNCTIONAL CAPABILITY

NEC V53 Processor - The LPM/MCM-SBC53 uses the
high-performance 16-bit V53 processor. The 16 MHz
V53 surpasses the 80286 and 80386SX CPUs with the
Landmark, Norton SI, and Dhrystone Benchmarks. The
combination of the CPU and peripheral mix makes it
ideal for high-bandwidth data control applications. It
will execute standard 80X86/V20/V30 source code
and will support DOS and ROM-DOS for PC compat-
ible applications.

Performance Comparison of NEC V53 CPU

CPU/speed Norton SI Landmark Dhrystone/sec
V53-16 21 21 5800
80286-16 19 20 4800
80386-16 17 15 4100

The V53 contains hardwired data path control and
no microcode which greatly increases the in-
struction execution speed. Bus cycles are nominally
2 clock cycles long. The V53 is four times faster
than the 10 MHz V30 (8086) and up to 20%
faster than the 80286. The main difference between
the 80286 and the V53 is that the V53 does not
support protected address mode. The V53 can support
LIM 4.0 for direct memory addressing to 16 mega-
bytes (MB).

The instruction set is upward compatible with
the native modes of the 8088, 8086, V40 and V50.
It includes added enhanced and unique instructions
for bit processing, bit field insertion and extraction,
and BCD string arithmetic to increase software
performance. The processor is available at 10 or
16 MHz.




80287 Coprocessor - The LPM/MCM-SBC53 card has
a socket to accept an optional 80C287 coprocessor
providing greatly improved performance over the CPU
alone. It provides arithmetic, logarithmic, exponential,
trigonometric, and floating point arithmetic with up to
80-bit results. ‘

Addressing - The I/O address space is 64K bytes. The
full 16-bit address is used to map on-chip peripherals
and the 10 least significant bits (A0-A9) are available
for decoding by the on-board peripherals, SBX
connector, and on the STD Bus backplane for 1/O
cards. IOEXP" is driven active low in a certain address
range to prevent redundant decoding from older STD
Bus I/O cards.

The normal memory address space is 1 Mbyte (20-bit
address). The expanded address space is 16 Mbytes
(24-bit address) by using an on-chip address transla-
tion table.

1/0 ports are specified by a 16-bit address by the V53
for a total system capacity of 64K ports. The V53 CPU
permits the internal peripheral addresses to be re-
located within the memory map by writing to the
internal peripheral relocation register. The other off-
chip peripherals (16C452, Watchdog Timer, and Status
LED) are mapped by a PLA to fixed locations.

Memory - Four standard 32-pin bytewide sockets are
provided to allow the use of RAM, ROM, EPROM or
EEPROMs. Both 32- and 28-pin devices are supported.
On board data transfer uses a 16-bit data path for the
LPM/MCM-SBC53.

The sockets on the LPM/MCM-SBC53 are configured
in pairs. The first pair support EPROMs and
PEROM (Flash) devices from 32K to 512K bytes. The
second pair are organized to support Static or Pseudo
Static RAMs of 32K, 128K or 512 Kbytes. The
LPM/MCM-SBC53SX sockets are configured indi-
vidually and support 8-bit data transfers.

The board supports the 5 volt only ATMEL style
PEROMs (Flash) which may be programmed on board
under software control to eliminate the need for
external EPROM programmers.

Two of the sockets are configured to support battery
backed static RAMs. The standby voltage source can be
the optional onboard battery or VBAT, pin 5, from the
STD Bus.

Direct Memory Access - Four DMA channels are
available on the V53 chip to perform high speed data
transfers between memory and I/O devices in bytes or

words. It can be programmed in either the single,
block, or demand mode.

DRAM Refresh - The MCM-SBC53 generates the
REFRESH" signal and refresh addresses up to 512 rows.
The REFRESH® signal is wired to the onboard RAM
memory sockets to permit the use of low cost pseudo-
static RAMs for cost sensitive designs.

'WAIT State Generation - A Wait Control Unit can be
programmed to insert wait states of up to seven clocks
during a bus cycle to compensate for the access speeds
of slower memory or I/O devices.

Serial I/O - A double buffered, full-duplex, asynch-
ronous, serial channel is implemented using the
16C452 Dual Asynchronous Communications Element.
This device is a dual 8250A that offers software
compatibility with PC type driver programs. Inde-
pendent control of transmit, receive, line status and
data set interrupts are on both channels. The unit
contains two independent on-chip software program-
mable baud rate generator selectable through 384K
bits per second.

Both channels have RS-232 and RS-485 interface levels
and channel 2 also supports RS-422. Only +5Vdc is
required since the plus and minus RS-232 voltage is
generated by the MAX239 interface chip.

Channels 1 and 2 are wired to a 10-pin header which
support the AT type DB9 connector when the CBL-
123-1 adapter cable is used.

Channel 1 and 2 Pin-Out

Pin | FLOW | Signal

1 IN Data Carrier Detect
(DCD)

2 IN Receive Data (RxD)

3 our Transmit Data (TxD)

4 ouTr Data Terminal Ready

(DTR)

Signal Ground (GND)
Data Set Ready (DSR)
Request To Send (RTS)
Clear To Send (CTS)
Ring Indicator (RI)

o ® AW
228%:

An 8251A type serial port (V53-SCU) is also provided
that can be used as either a debugging port or third
serial channel. TxD, RxD, and ground are wired to a
10-pin header. The data rate will run up to 38.4Kbaud.
The electrical interface levels are 0 to +5V (TTL
compatible) with input clamping so that it will work
directly with equipment using RS-232 signals separated
by short cable distances.
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The MCM-SBC53 serial ports will work with 5-, 6-,
7- or 8-bit character lengths. They will handle 1, 1%,
or 2 stop bits; false start bit detection, and automatic
break detection and handling. Automatic error detec-
tion is provided for parity, overrun, and framing. Even,
odd, or no parity bit generation and detection is
provided. Each serial channel is fully interrupt driven.

Parallel I/O - The 16C452 also contains a parallel
I/0O port. It is wired and has the drive capability of a
Centronics parallel I/O port mapped at LPT1
(378-37F hex). It can also be used as two general
purpose I/0O ports if a printer is not required. The first
port is configured as 8 input or output only lines. The
other port is configured as 5 input and 4 output lines.

P2 Pin out - Printer Channel

Pin FLOW Signal
1 IN Strobe
2 our Data Bit 0
3 our Data Bit 1
4 our Data Bit 2
5 our Data Bit 3
6 ouT Data Bit 4
7 our Data Bit 5
8 our Data Bit 6
9 ouTr Data Bit 7
10 IN Acknowledge
11 IN Busy
12 IN Paper End
13 IN Select
14 IN Auto Error
15 /0 Error
16 IN Init. Printer
17 IN Select Input
18-25 Ground

Counter/Timers - There are three independent, soft-
ware programmable, 16-bit counter/timers available
through an 8254A type device internal to the V53 CPU.

Interrupts - The MCM-SBC53 supports non-maskable
interrupts (NMIRQ*), 8 maskable interrupts, and soft-
ware exceptions (traps). Interrupt vectors are deter-
mined automatically for exceptions and the NMIRQ*
or supplied by hardware for maskable interrupts.

An on-board master 8259A type Programmable Inter-
rupt Controller (PIC) provides 8 maskable, vectored,
priority interrupts for quick response to various
interrupt conditions for real time systems.

Vectored interrupts can be generated from the 3 serial
channels, LPT, real time clock, counter/timer output,
SBX connector, or four inputs from the STD Bus
backplane. The interrupt sources are jumper selecta-
ble by the user.
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For systems with multiple slave 8259A PIC’s, addi-
tional logic is included to provide the cascade
STD-8088 interrupt priority scheme. It is implemented
by supplying the slave cascade address on the STD Bus
address lines A8 - A10 during interrupt acknowledge
cycles. This permits a single peripheral card to
generate an interrupt and receive its cascade response
totally on the STD Bus backplane.

SBX Multimodule Connector - A single 8/16-bit
SBX multimodule connector is provided to accom-
modate single-wide, 36-pin (8-bit) or 44-pin (16-bit)
I/O expansion modules. This provides an alternative
method for I/0 expansion to the STD Bus offering the
possibility of using just the LPM/MCM-SBC53 as a
single board solution. SBX modules are available for
implementing serial or parallel I/0, A/D and D/A
converters, disk controllers, networking, graphics
controllers, and other special purpose peripheral
functions.

The LPM/MCM-SBC53 decodes 1/O addresses and
generates the chip selects for the SBX boards. DMA
and interrupt operations are supported by the V53.
The LPM/MCM-SBC53SX only supports the 8-bit SBX
connector.

Real Time Clock - A National DP8572A clock
calendar is included that keeps track of seconds,
minutes, hours, days of week, date, month, and years.
It can operate in either a 12/24 hour format and Leap
Year timing is automatic. It can generate a software
selectable periodic, alarm/compare, or power fail
interrupts. It can be battery powered by either the
VBAT line of the STD Bus or by an optional battery
attached to the board.

Up to 44 bytes of CMOS RAM are available for data
storage in the DP8572A. These bytes are used for set-
up tables by the LPM/MCM-SBC53PC board.

Watchdog Timer - A Maxim 690 supervisory circuit
serves as a programmable, retriggerable watchdog
timer. The circuit must be toggled by writing to an
I/0 port at least once every 1.5 seconds. If it is not
toggled in time, then the circuit assumes either a soft-
ware or hardware failure and it restores the processor
to a known condition by issuing a PBRESET* pulse.
The watchdog timer output is disabled with a jumper
option. This circuit is important for use in remote and
unattended applications.

Status LED - A status LED is available on the board to
monitor system activity. Under program control, it can
indicate error conditions or blink different patterns to
provide a visual indication of program status.



Battery Back-up - An optional 125 mAH battery can
be supplied with the MCM-SBC53 board to provide
power for the RAM memory sockets. A MAX690
supervisory circuit contains the voltage sensing circuit
and an internal power switch to route the battery or
stand-by voltage to the RAM’s selected for backup. The
battery automatically switches ON when the Vcc of
the systems drops below the battery voltage and back
OFF again when Vcc returns to normal.

Reset - A precision voltage comparator circuit is used
to accurately determine the Vcc voltage status. Upon
detection of an out-of-tolerance condition, a
PBRESET" is generated. This action is critically
important in order to detect brown-out or power fail
conditions. Also the reset circuit ensures that the
power is a nominal 4.65 volts before executing a
power-on reset. This circuit also inhibits the pro-
cessor’s memory write line, preventing invalid data
from being written to battery backed RAMs or
EEPROMs during power fluctuations.

Power Conservation - The V53 has three modes. of
power reduction for use in portable or other low
power applications: Scalable system clock, HALT, and
STOP. By reducing the system clock frequency, power
use can be significantly decreased in direct pro-
portion. The V53 system clock frequency can be
dynamically adjusted by software to lower power
consumption. The HALT mode further reduces power
by putting the CPU in a standby mode. The STOP
mode provides the maximum power reduction by
turning the oscillator off. NMIRQ®, PBRESET", an
unmasked interrupt, or SYSRESET* will wake up the
processor.

STD Bus - The STD Bus 16-bit bus systems architec-
ture is quite similar in power and functionality to the
AT bus, yet designed specifically for the rigors of
industrial applications. Unlike other bus types, the STD
Bus is specifically designed for process control and
industrial applications.

The small size of the STD Bus cards, 4.5” x 6.5”,
make it ideal for use in disguised and embedded
industrial controller applications. The small format is
designed for industrial environments since the cards
don’t bend or flex and are engineered to stand shock
and vibration. An STD Bus card is held in place by the
STD Bus card cage on 3 sides and with an optional
additional hold down bar across the card ejector on
the top of the cards. This secure placement permits
the STD Bus card to sustain violent vibrations without
coming loose. The small format and the low cost of
the STD Bus cards render their maintenance simple,
quick, and economical.

SOFTWARE SUPPORT

C-THRU-ROM - C-THRU-ROM (CTR) is an optional
comprehensive, full featured integrated debugging
package for generating standalone ROMable programs
with Microsoft C or Borland Turbo-C for use with the
MCM-SBC53. CTR is designed specifically for
embedded systems applications development. It allows
one to debug C source, assembly language, or mixed
code. All hardware and software is included to allow
any PC-XT/AT compatible computer to function as a
development workstation while being linked to the
target SBC for direct real time debugging by the
source level debugger.

C-THRU-ROM consists of a source level debugging
user interface with target communication facility that
resides on the LPM/MCM-SBC53. The target system
kernel includes an execution control program and
host communication facility. The user can debug
programs at the source level on the actual WinSystems
target hardware in real time, link programs with
startup code designed for use with a a non-DOS
embedded system, and locate code and data anywhere
in the 80X86/88 address space. CTR allows the user
to locate the debugged software and generate code
suitable for programming EPROMs.

C-THRU-ROM does not include Microsoft C, MASM, or
Borland Turbo-C since it is assumed these PC based
development tools are owned by the user.
CTR-M-SBC53 is the Microsoft version and
CTR-T-SBC53 is the Turbo C version of the
C-THRU-ROM development package which includes
the diskettes, RAM, target system kernel EPROM, serial
I/O cable and documentation. If C-THRU-ROM is
ordered at the same time as the LPM/MCM-SBC53A,
the factory will integrate and test the system at no

extra charge.

ROM-DOS - ROM-DOS is a MS-DOS 3.3 compatible
ROM-based operating system for embedded
MCM-SBC53 applications. ROM-DOS provides 3 major
functions: hardware initialization, file support and
standard software drivers. This operating system
enables a user to place the MS-DOS application in a
diskless embedded system and have it start running
immediately after power is applied. ROM-DOS sup-
ports all documented MS-DOS calls (except network-
ing) and all INT21 hex DOS Services.

ROM-DOS reduces the ROM, RAM and hardware
requirements while providing a flexible application
environment that allows the running of standard PC
files on non-PC hardware in an embedded environ-
ment. It does not require keyboard, video or rotational
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media to function which is ideal for embedded
control applications. This results in a low cost system
with access to PC based tools and DOS functionality.

ROM-DOS provides a DOS-level environment that mini-
mizes ROMing restrictions of the applications code.
Programs can be written in assembly or C, or high
level languages such as Pascal, compiled BASIC. It sup-
ports standard MS-DOS file structures that greatly sim-
plifies data storage and retrieval. Since the programmer
is familiar with the PC operating environment, a
shorter learning curve will occur. All development can
be done on a PC and debugged on the target system
which completes the project in the shortest time.

MS-DOS - The LPM/MCM-SBC53PC is MS-DOS com-
patible with or without a disk. In harsh environments
or at extended temperatures, it will work with a
RAM/ROM disk with MS-DOS and the application
program residing in ROM. Video and a standard
keyboard are not required for operation either.

For program/application development, the LPM/MCM-
SBC53PC coupled with the MCM/LPM-DSKIO sup-
ports floppy and hard disk drives and a keyboard.
Video or flat panel display controllers are also
available. to form a complete STD Bus DOS system
with AT class performance. The system can serve as a
platform for initial development and debugging or be
used as an rugged, industrial PC. Or later the extra
components can be removed during run time if they
are not needed or if they are not rugged enough for
the application environment. The benefit is that all the
familiar development tools on the IBM PC are
available for use to expedite software development.

SPECIFICATIONS

Electrical

System Clock: 10MHz or 16MHz

Serial Interface: 3 Serial channels

Parallel: TTL compatible, Centronics compatible
MCM-SBC53-10: Vcc = +5V 5% @600 mA typ.
LPM-SBC53-10: Vcc = +5V 1 10% @300 mA typ.

Mechanical
Dimensions: 4.5” x 6.5”

Environmental
Operating Temperature:
LPM-SBC53: -40° to +85°C
MCM-SBC53: 0° to +65°C
Non-condensing relative humidity: 5% to 95%

WinSystems, Inc.

Connectors

Ch 1. Serial I/O: 10-pin, 0.100” grid
Ch 2. Serial I/0O: 10-pin, 0.100” grid
Ch 3. Serial I/O: 10-pin, 0.100” grid

Parallel I/0O:
SBX I/0:

26-pin, 0.100” grid
36/44-pin, 0.100” dual row female

ORDERING INFORMATION

LPM-SBC53-10
LPM-SBC53-16
LPM-SBC53R-10
LPM-SBC53R-16
LPM-SBC53PC-10
LPM-SBC53PC-16
MCM-SBC53A-10
MCM-SBC53A-16
MCM-SBC53R-10
MCM-SBC53R-16
MCM-SBC53PC-10
MCM-SBC53PC-16
CTR-M-SBC53

CTR-T-SBC53

10MHz CMOS V53 SBC

16MHz CMOS V53 SBC

10MHz SBC53 with ROM-DOS
16MHz SBC53 with ROM-DOS
10MHz SBC53 with PC-BIOS
16MHz SBC53 with PC-BIOS
10MHz V53 SBC

16MHz V53 SBC

10MHz SBC53 with ROM-DOS
16MHz SBC53 with ROM-DOS
10MHz SBC53 with PC-BIOS
16MHz SBC53 with PC-BIOS
Remote C Symbolic Debugger de-
velopment kit for Microsoft C
Remote C symbolic debugger de-
velopment kit for Turbo C & C++

The LPM/MCM-SBC53SX differs from the LPM/MCM-
SBC53 since both the onboard memory and SBX data
path are 8-bits. This configuration offers maximum
flexibility by permitting four different memory device
types to be installed in each socket, rather than in

pairs.
LPM-SBC53S8X-10
LPM-SBC535X-16
LPM-SBC53PX-10
LPM-SBC53PX-16
LPM-SBC53RX-10
LPM-SBC53RX-16
MCM-SBC538X-10
MCM-SBC538X-16
MCM-SBC53PX-10
MCM-SBC53PX-16
MCM-SBC53RX-10
MCM-SBC53RX-16

10MHz CMOS V53SX SBC
16MHz CMOS V538X SBC
10MHz SBC53SX with PC-BIOS
16MHz SBC53SX with PC-BIOS
10MHz SBC53SX with ROM-DOS
16MHz SBC53SX with ROM-DOS
10MHz V538X SBC

16MHz V53SX SBC

10MHz SBC53SX with PC-BIOS
16MHz SBC53SX with PC-BIOS
10MHz SBC53SX with ROM-DOS
16MHz SBC53SX with ROM-DOS

CTR-M-SBC53SX  Remote C Symbolic Debugger
development kit for Microsoft C
CTR-T-SBC53SX  Remote C symbolic debugger de-

velopment kit for Turbo C & C++

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



LPM-SBC42

MCM-SBC42
Slave I/ 0 Control Processor

D BU _.."CMOS STD BUS

FEATURES

8 or 10 MHz V40 CMOS 16-bit processor
Intelligent standalone 1/O controller

Memory mapped to the STD Bus

Three 32-pin bytewide memory sockets support up
to 1024KB of RAM, EPROM, and EEPROM

1 socket supports battery backed RAM operation
Memory and I/O WAIT State generator on board
Two 85C30 SCC serial sync/async 1/0O ports which
support RS-232/485 interface levels

One 82C51 RS-232 serial port (V40 SCU)

8 Channel Interrupt Controller (82C59A type)

24 1/0 lines (82C55A parallel port)

Three 16-bit Counter/Timers (V40)

DMA to SCC and SBX supported

Watchdog timer

Precision power-on/brown out detect circuit
Optional C-Thru-ROM C Source Debugger
Operational temperature range: -40°C to +85°C
+5 volt only operation

The LPM/MCM-SBC42 is an intelligent V40 based
single board computer that operates as a memory
mapped slave I/O processor on the STD Bus. It is
designed to operate independently of the master STD
Bus CPU to provide high speed independent parallel
processing for processor intensive I/0. It can boot up
and automatically load an application program from

i
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the master CPU. The LPM/MCM-SBC42 board is ideal
for high speed communications, data manipulation,
analog data acquisition, or other time critical func-
tions. Coupled with the SBX-SCC dual serial 1/O
board, it can function as a 4-channel intelligent serial
I/0 board. A broad base of software tools support the
card including a remote C source debugger and an
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embedded operating system. It is ideal for high
performance applications requiring low power, small
size, extended temperature operation and high
reliability.

FUNCTIONAL CAPABILITY

CMOS STD Bus - The LPM/MCM-SBC42 is designed
with high speed, low power CMOS devices which
offer a high degree of noise immunity, low power
consumption, and a wide operational temperature
range. The LPM-SBC42 is the CMOS STD Bus version
and the MCM-SBC42 is the regular STD Bus version.

STD Bus Interface - The LPM/MCM-SBC42 can op-
erate as an independent, stand-alone single board
computer, or as a slave I/O control processor. It
appears as a 32KByte dual ported RAM on the STD
Bus to provide the maximum interface flexibility and
data transfer speed. The memory is located on the
LPM/MCM-SBC42 and is mapped into the main master
systems address space. Multiple LPM/MCM-SBC42
boards can be supported by the master system and
mapped into the same location to conserve system
memory.

e [ -

-
LPM/MCM-SBC42 :—/*‘L —

-
P
-
//
//
-
LPM/MCM-$BC42| = 640 K
SYSTEM
MEMORY

LPM/MCM-SBC42 Memory Mapping

Processor - The LPM/MCM-SBC42 incorporates the
powerful 16-bit CMOS V40 processor which has a
20-bit direct memory address capability of 1 MByte. It
is code compatible with the 8088 family of micro-
processors. The V40 has 16-bit internal and 8-bit
external data busses for enhanced execution speed.
The processor is fully buffered and operates at either
8 or 10 MHz.

An NEC V40 processor is installed for improved
performance over the 80188 plus it has the power/
economy of CMOS. The V40 executes faster than the
80188 because of its pipelined architecture. Also the
processor has a powerful instruction superset includ-
ing bit processing, packed BCD operations, and 8 and
16-bit signed and unsigned arithmetic in binary and
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BCD including high-speed multiplication/division
instructions.

Direct Memory Access - A DMA controller is on the
V40 CPU to transfer data from the SBX multi-module
and both onboard SCC serial channels to the
LPM/MCM-SBC42’s memory for maximum per-
formance.

Memory - Three JEDEC standard 32-pin bytewide
sockets are provided to allow the use of RAM, ROM,
EPROM or EEPROMs. The sockets are configurable for
32K, 64K, 128K and 512KByte devices for a total of
1024KB onboard. Either 28 or 32-pin memory devices
can be plugged into the sockets.

DRAM Refresh - The V40 CPU generates a refresh
signal which is wired to the onboard memory sockets
to permit the use of low cost 128KB and 512KB
psuedo-static RAMs for cost sensitive designs.

WAIT State Generation - A Wait Control Unit can be
programmed to insert wait states of up to three clocks
during a bus cycle to compensate for the access
speeds of slower memory or I/O devices.

Serial Communications - A total of 3 serial channels
are provided. Two double buffered, full-duplex,
asynchronous or synchronous serial channels are
implemented using the 85C30 SCC. Independent
control of transmit, receive, line status and data set
interrupts, and modem control signals are on each
channel. The unit contains two independent on-chip
software programmable baud rate generator selectable
for data rates up to 56 Kbps. Each serial channel is
fully interrupt driven.

Jumpers options permit configuration of the serial
I/0 as either DCE or DTE. Both RS-232 and two wire
RS-485 interface levels are supported. The RS-232
devices require only +5 volts since the plus and minus
voltages are generated on-chip by the interface buffer.

SCU Channel 3 - A double buffered, full-duplex,
serial asynchronous channel is implemented inside the
V40 CPU with a 82C51 type programmable communi-
cation interface to provide the third serial channel.
The V40 contains an independent on-chip software
programmable baud rate generator selectable through
38.4K bits per second. This port can be used as a
debugging tool with C-Thru-ROM and ROM-DOS or as
a general purpose asynchronous serial I/O channel.

Counter/Timers - There are three independent, soft-
ware programmable, 16-bit counter/timers available
through an 82C54A type device internal to the V40.



Parallel I/O - The LPM/MCM-SBC42 also contains
24 parallel 1/0 lines provided through a 82C55A PPL
It supports 24 I/O pins which may be individually
programmed in 2 groups of 12 in three major modes
of operation. In the first mode, Mode 0, each group
of 12 1/O pins may be programmed in sets of 4 to be
input or output. In Mode 1 each group may be
programmed to have 8 lines of input or output. Of the
remaining 4 pins, 3 are used for handshaking, and
interrupt control signals. The third mode, (Mode 2),
is a bidirectional bus mode which used 8 lines for a
bidirectional bus, borrowing one from the other

group for handshaking.

There is also a direct bit set/reset capability for
control application interface requirements. The
82C55A has sufficient drive capability to interface
directly with Opto-22 type modules and panels. Also
one port can be configured for a Centronics type
interface. i

The signal levels are TTL compatible. The 24 lines are
connected to a 26-pin connector. Pins 25 and 26 are
wired to +5 volts and ground respectively in order to
provide easy and convenient connection to display
interfaces, keypads, or other devices that require
power.

Interrupts - The LPM/MCM-SBC42 supports non-
maskable interrupts (NMIRQ*), 8 maskable interrupts,
and software exceptions. Interrupt vectors are deter-
mined automatically for software exceptions and for
the NMIRQ".

An onboard master 82C59A type Programmable
Interrupt Controller (PIC) provides 8 maskable, vec-
tored, priority interrupts for quick response to various
interrupt conditions for real time systems. Vectored
interrupts can be generated from the 3 serial chan-
nels, 3 counter/timer outputs, and the SBX connector.
The interrupt sources are jumper selectable by the
user and assigned unique vectors by the PIC.

Multimodule Interface - A single iSBX Multimodule
connector is provided to accommodate a single wide,
36-pin (8-bit) 1/O expansion module. Both interrupts
and DMA are supported.

SBX modules are available for implementing counter/
timer functions, serial I/0, parallel 1/0, disk con-
trollers, A/D, D/A and other special purpose con-
trollers. This connector permits the customizing of
the LPM/MCM-SBC42 to meet special applications
such as an intelligent serial controller, intelligent
analog controller, special purpose SCSI adapter, etc.

Status LED - A status LED is available on the board
to monitor system activity. Under program control, it
can indicate error conditions or blink different pat-
terns to provide a visual indication of program status.

Real Time Clock - The LPM/MCM-SBC42 can be
optionally populated with a Dallas Semiconductor
SmartWatch.

Watchdog Timer - A Maxim 690 supervisory circuit
serves as a programmable, retriggerable watchdog
timer. The circuit must be toggled by writing to an
I/0 port at least once every 1.5 seconds. If it is not
toggled in time, then the circuit assumes either a
software or hardware failure and it restores the
processor to a known condition by issuing a 50 mS$
PBRESET" pulse. The watchdog timer output is
disabled with a jumper option. This circuit is import-
ant for use in remote and unattended applications.

Battery Back-up - An optional 160 mAH battery can
be supplied with the LPM/MCM-SBC42 board to
provide power for one of the RAM memory sockets.
The LPM/MCM-SBC42 has special circuitry to support
both the low power 32K and 128K byte RAM’s. A
MAXG690 supervisory circuit contains the voltage
sensing circuit and an internal power switch to route
the battery or stand-by voltage to the RAM socket
selected for backup. The battery automatically
switches ON when the Vcc of the systems drops
below the battery voltage and back OFF again when
Vcc returns to normal.

Reset - A precision 4.5 volt band gap voltage compar-
ator circuit is used to accurately determine the Vcc
voltage status. Upon detection of an out-of-tolerance
condition, a PBRESET* is generated. This action is
critically important because it detects brown-out or
power fail conditions. Also the reset circuit ensures
that the power is a nominal 4.5 volts before executing
a power-on reset. This circuit also inhibits the
processor’s memory write line, preventing invalid data
from being written to battery backed RAMs or
EEPROMs during power fluctuations.

SOFTWARE SUPPORT

Firmware Support Package (FSP) - The
LPM/MCM-SBC42 can contain an optional boot
EPROM that provides start up and program loading
from the master CPU. This means that the
LPM/MCM-SBC42’s application program can be stored
and/or changed by the master system without remov-
ing the LPM/MCM-SBC42 and changing EPROMs.




C-THRU-ROM-SBC42 - C-THRU-ROM (CTR) is an
optional comprehensive, full featured integrated
debugging package for generating standalone ROMable
programs with Microsoft C or Borland Turbo-C for use
with the LPM/MCM-SBC42. CTR is designed specifi-
cally for embedded systems applications development.
It allows one to debug C source, assembly language,
or mixed code. The debugger provides excellent
visibility through its CodeView style windows for
source, commands, registers, and expressions. All
hardware and software is included to allow any
PC-XT/AT compatible ‘computer to function as a
development workstation while being linked to the
target SBC for direct real time debugging by the
source level debugger.

C-THRU-ROM allows the user to debug programs at
the source level on the actual WinSystems’ target
hardware in real time, link programs with startup
code designed for use with a non-DOS embedded
system, and locate code and data anywhere in the
80X86/88 address space. CTR allows the user to
locate the debugged software and generate code
suitable for programming EPROMs.

C-THRU-ROM requires Microsoft C version 5.0 and
above and Borland Turbo C. Microsoft MASM is
supported.

SBC42 Firmware Support Package (FSP) - The
board can be ordered with an optional firmware
support package called the LPM/MCM-SBC42F. The
firmware includes functions to access the board
through the dual port RAM by another master STD
Bus CPU. The functions include reading and writing,
memory and I/0, loading and starting programs and
manipulation of the serial channels on the board. This
firmware has been written to allow the LPM/MCM-
SBC42F with a SBX-SCC to act as a smart serial
controller by supporting up to 4 SCC serial channels
under interrupt control.

Also, the FSP-SBC42 package is recommended for
initial program development. It includes a 128KB
static RAM, two SCC serial cables, and a diskette. The
disk includes sample program in both executable (for
WinSystems’ STD-AT DOS systems) and C source code
for use as both a utility program and as an example
of interaction with the firm support ROM.

WinSystems, Inc.

SPECIFICATIONS

Electrical

System Clock: 8.0 or 10 MHz

Serial Interface: RS-232/485 on channels 1 and 2

pseudo RS-232 on channel 3

Parallel: 5 74LS TTL loads

Vce = +5V T 10% at TBD mA typ. (LPM-SBC42)
+5V t 5% at TBD mA typ. (MCM-SBC42)

Without RS-422/485 Drivers

Vee = +5V + 10% at TBD mA typ. (LPM-SBC42)

+5V * 5% at TBD mA typ. (MCM-SBC42)

Memory

Addressing: 1 Megabyte onboard

Capacity: Supports 32K, 64K, 128K and 512KByte
32-pin RAM, ROM, EPROM, and EEPROMs.

Mechanical
Dimensions: Meets STD Bus mechanical specifications:
45”7 x 65”7

Connectors

Serial 1/0: 10-pin 0.100” grid

Serial 1/0: 10-pin 0.100” grid

Parallel 1/0: 26-pin 0.100” grid

SCU I/0: 10-pin 0.100” grid

SBX Multimodule:  36-pin, 0.100” dual row

Environmental

Operating Temperature: -40° to +85°C (LPM-SBC42)
0°C to +65°C (MCM-SBC42)

Non-condensing relative humidity: 5% to 95%

8 MHz CMOS STD Bus Slave
I/O Board

LPM-SBC42-8 with battery
LPM-SBC42-8 with firmware
10 MHz CMOS STD Bus Slave
1/0 Board

LPM-SBC42-10 with battery

LPM-SBC42-8

LPM-SBC42-8-BAT
LPM-SBC42F-8
LPM-SBC42-10

LPM-SBC42-10-BAT

MCM-SBC42-8 8 MHz STD Bus Slave I/O Board
MCM-SBC42-8-BAT MCM-SBC42-8 with battery
MCM-SBC42F-8 MCM-SBC42-8 with firmware

MCM-SBC42-10 10 MHz STD Bus Slave
1/0 Board

MCM-SBC42-10-BAT MCM-SBC42-10 with battery

CTR-M-SBC42 CTR for MicroSoft C on the
LPM/MCM-SBC42

CTR-T-SBC42 CTR for Turbo C on the
LPM/MCM-SBC42

FSP-SBC42-8 Firmware Support package for

the 8MHz LPM/MCM-SBC42F

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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WinSystems™ oo

STD BUS Low Cost V-40 Single Board Computer

FEATURES

® Low Cost V40 16-bit (8088) SBC

® Three 32-pin bytewide memory sockets support up
to 1024KB of RAM, EPROM, and EEPROM

® 2 of the 3 memory sockets support optional battery
backed RAM operation

® Memory and I/O WAIT State generator

® Two 8250A serial I/O ports both with RS-232 and
one with RS-485 levels

® One 8251 serial port (V40 SCU)

8 Channel Interrupt Controller (8259A type)

16 1/0 lines configured as Centronics parallel port

with 6 additional input and 2 output lines

Three 16-bit Counter/Timer channels (8254A)

Watchdog timer

Activity status LED

Precision power-on/brown out detect circuit

8080 Software emulation mode

ROM-DOS and C-THRU-ROM software support

Available for CMOS STD Bus: LPM-SBC41

The LPM/MCM-SBC41 is a low cost V40 based single

board computer on the STD Bus combining the CPU, fail reset circuit, activity LED, and watchdog timer are
3 memory sockets, 3 serial I/O channels, 3 counter/ incorporated on this card making it ideal for high-
timers, 8 channel interrupt controller, and parallel performance applications requiring low cost, low
I/0 on a single card. Furthermore a precision power- power, small size and high reliability.
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FUNCTIONAL CAPABILITY

Processor - The LPM/MCM-SBC41 incorporates the
powerful 16-bit V40 processor which has a 20-bit
direct memory address capability of 1 MByte. It is
code compatible with the 8088 CPU. The V40 has 16-
bit internal and 8-bit external data busses for
enhanced execution speed. It runs all the 8088
instructions plus enhanced and unique instructions for
bit manipulation, high speed block transfers, and
engineering control applications. The processor is
fully buffered and operates at 8 or 10MHz.

A NEC V40 processor is installed for improved
performance over the 80188 plus it has the power/
economy of CMOS. The reason the V40 executes
faster than the 80188 because of its pipelined
architecture. Also the processor has a powerful
instruction superset including bit processing, packed
BCD operations, and 8- and 16-bit signed and un-
signed arithmetic in binary and BCD including high-
speed multiplication/division instructions.

The V40 chip will also operate in the 8080 emulation
mode. In this mode, the 8080 instruction set is
emulated by the V40 allowing migration of previously
developed 8-bit software to this board.

SLEEP Mode - The NEC V40 has a low power standby
mode to reduce power consumption. The standby
mode is available in both the native V40 and 8080
emulation mode and is entered automatically when a
HALT condition is detected. The processor stops in a
known condition with only the internal oscillator and
standby release circuits operational. The mode is
released by detection of a SYSRESET®, INTRQ® or
NMIRQ".

Addressing - The V40 processor supports direct
addressing of 1 MByte using 20-bit memory address-
ing. MEMEX" is wired to ground.

I/0 ports are specified by a 16-bit address by the V40
for a total system capacity of 64K ports. The V40 CPU
permits the internal peripheral addresses to be
relocated within the memory map by writing to the
internal peripheral relocation register. The other off-
chip peripherals (16C452, Watchdog Timer, and
Status LED) are mapped by a PLA to fixed locations.
IOEXP* is wired to ground.

Memory - Three JEDEC standard 32-pin bytewide
sockets are provided to allow the use of RAM, ROM,
EPROM or EEPROMs. For a total of 1024KB onboard.
Either 28- or 32-pin memory devices can be plugged
into the sockets.

Socket 1 accepts up to a 512K EPROM. Socket 2 is
configured for 32K, 64K and 128K static and pseudo-
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static RAMs, EPROMs or EEPROMs. Socket 3 accepts
up to a 512K static or pseudo-static RAM.

Two of the sockets are configured to support the
REFRESH® signal required for psuedo-static RAM
devices. These sockets also support 32KB or 128KB
battery backed static RAMs. The standby voltage
source can be the optional onboard battery.

DRAM Refresh - The V40 generates the REFRESH*
signal and refresh addresses up to 512 rows. The
REFRESH" signal is wired to two of the onboard
memory sockets to permit the use of low cost pseudo-
static RAMs for cost sensitive designs. REFRESH* can
be optionally jumpered to the STD Bus. The interval
can be programmed to accommodate the require-
ments of various types of memories.

WAIT State Generation - A Wait Control Unit can be
programmed to insert wait states of up to three clocks
during a bus cycle to compensate for the access
speeds of slower memory or I/O devices.

Serial Communications - A double buffered, full-
duplex, serial asynchronous channel is implemented
using the 16C452 Dual Asynchronous Communica-
tions Element. This device is a dual 8250A that offers
software compatibility with PC-type driver programs.
They are mapped at COM1 and COM2 (3F8-3FF and
2F8-2FF hex) respectively. Independent control of
transmit, receive, line status and data set interrupts are
on both channels. The unit contains two independent
on-chip software programmable baud rate generator
selectable through 38.4K bits per second.

The V40 CPU also contains a 8251A type serial port
(SCU) that is useful as either a debugging port or
third serial channel.

The LPM/MCM-SBC41 will work with 5-, 6-, 7- or 8-
bit character lengths. It will handle 1, or 2 stop bits;
false start bit detection, and automatic break detection
and handling. Automatic error detection is provided
for parity, overrun, and framing. Even, odd, or no
parity bit generation and detection is provided. Each
serial channel is fully interrupt driven.

RS-232 interface levels are supported on all channels
and RS-485 is jumper selectable on channel 1 only. A
100 ohm termination resistor is installed across the
RS-485 data lines.

Counter/Timers - There are three independent,
software programmable, 16-bit counter/timers availa-
ble through an 8254A type device internal to the V40
CPU to solve most of the timing problems in micro-
computer systems design. The individual counter
channels can be cascaded for longer count sequences.
Counting can be done in either BCD or binary.



Channel 0 is reserved for internal timing. Channel 1
is selectable as a general timer or baud rate generator
for the SCU. Channel 2 is a general purpose timer.
The TCLK, TOUT2, and TCTL2 control lines are
available at connector J7 for customer use.

Parallel 1/O - The 16C452 contains a parallel I/O
port. It is wired and has the drive capability of a
Centronics parallel I/O port mapped at LPT1 (378-
37F hex). It can also be used as a two general
purpose I/0 ports if a printer is not required. The first
port is configured as 8 input or output only lines. The
other port is configured as 5 input and 4 output lines.

For additional parallel I/O capability, the DTR, DSR,
RLSD, and RI status lines from both serial channels are
available for use as general purpose TTL level, parallel
1/0 lines through connector J4. This provides 6 input
and 2 output lines.

Interrupts - The LPM/MCM-SBC41 supports non-
maskable interrupts (NMIRQ®), maskable interrupts,
and software exceptions. The six software exceptions
supported are: Divide error, Array bound overflow,
Break on overflow, Break, Single Step, and Mode
Switch (for 8080 emulation). Interrupt vectors are
determined automatically for exceptions and the
NMIRQ* or supplied by hardware for maskable
interrupts.

An onboard master 8259A type Programmable Inter-
rupt Controller (PIC) provides 8 maskable, vectored,
priority interrupts for quick response to various
mterrupt conditions for real time systems. Vectored
interrupts can be generated from the 3 serial chan-
nels, parallel 1/0 channel, 3 counter/timer outputs, or
the STD Bus backplane signals INTRQ®, INTRQ"1, and
INTRQ*2. The interrupt sources are jumpered selecta-
ble by the user and assigned unique vectors by the
PIC.

For systems with multiple slave 8259A PIC's, addi-
tional logic is included to provide the cascade STD-
8088 interrupt priority scheme. It is implemented by
supplying the slave cascade address on the STD Bus
address lines A8 - A10 during interrupt acknowledge
cycles. This permits a single peripheral card to
generate an interrupt and receive its cascade response
totally on the STD Bus backplane.

Status LED - A status LED is available on the board
to monitor system activity. Under program control,
it can indicate error conditions or blink different
patterns to provide a visual indication of program
status.

Real Time Clock - The LPM/MCM-SBC41 can be
optionally populated with a Dallas Semiconductor
Smart Watch. It is a 32-pin DIP socket with a built-
in CMOS watch, power sequencer, and an embedded
lithium energy source. Since the battery is internal to
the socket, there is no danger of shorting out or
accidental discharge due to mishandling.

The SmartWatch plugs into one of the onboard
memory sockets. It permits either 28- or 32-pin
bytewide memory devices to be plugged into its
socket. This permits full utilization of all the
LPM/MCM-SBC41’s memory sockets while having a
transparent battery backed timekeeping function.

The SmartWatch provides time keeping information
including hundredths, tenths of seconds, seconds,
minutes, hours, day, date, month, and year informa-
tion. The date at the end of the month is automatically
adjusted for months with less than 31 days, including
correction for leap years. It operates in either 24-hour
or 12 hour format with an AM/PM indicator.

Watchdog Timer - A Maxim 690 supervisory circuit
serves as a programmable, retriggerable watchdog
timer. The circuit must be toggled by writing to an
I/0O port at least once every 1.5 seconds. If it is not
toggled in time, then the circuit assumes either a
software or hardware failure and it restores the
processor to a known condition by issuing a RESET*
pulse. The watchdog timer output is disabled with a
jumper option. This circuit is important for use in
remote and unattended applications.

Battery Back-up - An optional 170 mAH battery can
be supplied with the LPM/MCM-SBC41 board to
provide power for up to 2 RAM memory sockets. The
LPM/MCM-SBC41 has special circuitry to support both
the low power 32K and 128KByte RAMs. A MAX690
supervisory circuit contains the voltage sensing circuit
and an internal power switch to route the battery or
stand-by voltage to the RAM’s selected for backup. The
battery automatically switches ON when the Vcc of
the systems drops below the battery voltage and back
OFF again when Vcc returns to normal.

Reset - A precision voltage comparator circuit is used
to accurately determine the Vcc voltage status. Upon
detection of an out-of-tolerance condition, a RESET" is
generated. This action is critically important in order
to detect brown-out or power fail conditions. Also the
reset circuit ensures that the power is a nominal 4.65
volts before executing a power-on reset. This circuit
also inhibits the processor’s memory write line,
preventing invalid data from being written to battery
backed RAMs or EEPROMs during power fluctuations.
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SOFTWARE SUPPORT

C-THRU-ROM-SBC41 - C-THRU-ROM (CTR) is an
optional comprehensive, full featured integrated
debugging package for generating standalone ROMable
programs with Microsoft C or Borland Turbo-C for use
with the LPM/MCM-SBC41. CTR is designed
specifically for embedded systems applications
development. It allows one to debug C source,
assembly language, or mixed code. The debugger
provides excellent visibility through its CodeView
style windows for source, commands, registers, and
expressions. All hardware and software is included to
allow any PC-XT/AT compatible computer to function
as a development workstation while being linked to
the target SBC for direct real time debugging by the
source level debugger.

C-THRU-ROM allows the user to debug programs at
the source level on the actual WinSystems target
hardware in real time, link programs with startup
code designed for use with a non-DOS embedded
system, and locate code and data anywhere in the
80X86/88 address space. CTR allows the user to
locate the debugged software and generate code
suitable for programming EPROMs.

ROM-DOS - ROM-DOS is a MS-DOS 3.3 compatible
ROM based operating system for embedded
applications. ROM-DOS reduces the ROM, RAM and
hardware requirements while providing a flexible
application environment that allows the running of
standard PC files on non-PC hardware in an embedded
environment. It does not require keyboard, video or
rotational media to function. This operating system
enables a user to place the MS-DOS application in a
diskless embedded system and have it start running
immediately after power is applied.

CMOS STD Bus - The LPM-SBC41 is the CMOS STD
Bus version and the MCM-SBC41 is the standard STD
Bus version of the low cost V40 SBC.

SPECIFICATI

Electrical

Bus Interface: STD Bus compatible.

System Clock: 8.0 or 10 MHz

Serial Interface: 3 Serial channels with RS-232 on
channels 1 and 2 and RS-485 on channel 1 only.
Channel 3 is inverted TTL configured to work directly
with RS-232.

WinSystems, Inc.

Vee = +5V 5% @125 mA typ. (LPM-SBC41)
12V ¥10% @5 mA typ. (LPM-SBC41)
+5V 5% @525 mA typ. (MCM-SBC41)
+12V t10% @30 mA typ. (MCM-SBC41)

Memory
Addressing: 1 Megabyte

Mechanical
Dimensions: 4.5 x 7.0

Connectors

J1, Serial 1/0: 10-pin, 0.100” grid
J2, Serial 1/0O: 14-pin, 0.100” grid
J3, Parallel I/O: 26-pin, 0.100” grid
J4, Parallel 1I/0: 16-pin, 0.100” grid

Environmental

Operating Temperature: -40°C to +85°C (LPM-SBC41)
0°C to +65°C (MCM-SBC41)

Non-condensing relative humidity: 5% to 95%

LPM-SBC41-8 CMOS Low Cost 8MHz V40 SBC
LPM-SBC41-8-BAT SBC41-8 with battery
LPM-SBC41R-8 SBC41-8 with ROM-DOS installed
LPM-SBC41R-8-BAT  SBC41R-8 with battery
LPM-SBC41-10 CMOS Low Cost 10MHz V40 SBC

LPM-SBC41-10-BAT  SBC41-10 with battery
LPM-SBC41R-10 SBC41-10 with ROM-DOS installed
LPM-SBC41R-10-BAT  SBC41R-10 with battery
LPM-SBC41XT-10-512 SBC41XT with 512KB of memory

LPM-SBC41XT-10-640 SBC41XT with 640KB of memory

MCM-SBC41-8 Low Cost 8MHz V40 SBC.
MCM-SBC41-8-BAT  SBC41-8 with battery
MCM-SBC41R-8 SBC41-8 with ROM-DOS installed
MCM-SBC41R-8-BAT  SBC41R-8 with battery

MCM-SBC41-10 Low Cost 10MHz V40 SBC.
MCM-SBC41-10-BAT  SBC41-10 with battery
MCM-SBC41R-10 SBC41-10 with ROM-DOS installed
MCM-SBC41R-10-BAT SBC41R-10 with battery
MCM-SBC41XT-10-512 SBC41XT with 512KB of memory

MCM-SBC41XT-10-640 SBC41XT with 640KB of memory

CTR-M-SBC41-8 Remote C Symbolic Debugger de-
velopment kit for Microsoft C
CTR-T-SBC41-8 Remote C Symbolic Debugger de-
velopment kit for Turbo C & C + +
CTR-M-SBC41-10 Remote C Symbolic Debugger de-
velopment kit for Microsoft C
CTR-T-SBC41-10 Remote C Symbolic Debugger de-

velopment kit for Turbo C & C + +

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



LPM-SBC40A
LPM-SBC40R
LPM-SBC40XT

WinSystems

CMOS STD BUS

FEATURES

® V40 (integrated 80C88) CMOS 16-bit processor

® Standalone or DOS compatible Single Board — |

Computef [RRRE) IREERERRERRER] ISR RERY)

PC-XT compatible (LPM-SBC40XT) ' >

Direct Addressing to 1 Mbyte

Onboard DMA

Four 32-pin bytewide memory sockets .supports

RAM, EPROM, psuedo-static RAM and EEPROM

3 memory sockets support battery backed RAM

Memory and I/0 WAIT State generator

® Two 82C51 type Serial 1/O ports both with RS-232
and one with RS-422/485 levels

® Programmable Interrupt Controller (82C59A type)

24 parallel 1/0 lines (82C55)

Three 16-bit Counter/Timer channels (82C54

type)

24 hour battery backed Calendar clock

Flexible I/O mapping

iSBX Multimodule connector

Watchdog timer

Precision power-on/brown out detect circuit

LED Status monitor

SLEEP mode for very low power operation

8080 Software emulation mode

Optional symbolic firmware debugger

® Optional ROM-DOS Embedded Operating System

i
i
|
|

® +5V only operation
® Extended temperature operation: -40° to +85°C
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*SHADING INDICATES SOCKETS ONLY

' RESET & I
1 WATCHDOG
‘OPTIONAL T TIMER

BATTERY

BUFFERS : N
| 851 scu RS-232 SERIAL
L VF o
——————]
DATA
e V40 CPU
sorrers | | | || 00 o ___|
r
| 82C54 TIMER -
[ . .
] 82C59 PIC g2
RESET 82C55 24
SYSRESET" :~ PRI < LINES > :;AORALLEI_
cLock: DMA CONTROLLER
BUSRQ" ! col T
NMIRQ* CONTROL
WAITRQ" BUS |
BusAK® BUFFERS
INTRG*
INTRQT*
INTRQ2"
PCI Ui 3
PCO 82051 SERIAL
RS-422/485 o
VF
MEMRQ
I |
RD* 3-STATE
WA CONTROL
MCSYNC: BUS
INTAK® BUFFER 413




The LPM-SBC40A is a very versatile, V40 based (highly
integrated 80C88 equivalent) CMOS Single Board
Computer (SBC) on the CMOS STD Bus. The
LPM-SBC40A contains the CPU, 4 memory sockets, 2
serial I/O channels, counter/timers, interrupt con-
troller, DMA controller, clock calendar, parallel I/O
and STD Bus interface on a single card. Furthermore
a precision powerfail reset circuit, watchdog timer,
and SBX multimodule connector are incorporated on
the all CMOS card making it ideal for high perfor-
mance embedded applications requiring low power,
small size, extended temperature operation. It is
designed for users requiring a standalone SBC with no
operating system onboard.

For other applications with file management or other
operating system environment structures, WinSystems
offers two additional versions of this board. The
LPM-SBC40R is the SBC40A with the ROM-DOS
Embedded Operating System installed. The
LPM-SBC40XT is the SBC40A configured as a PC-XT
running MS-DOS version 3.3 including memory and a
keyboard interface. The RAM/EPROM population
option, firmware supplied and decoder PALs deter-
mine the ultimate configuration of the SBC40A. These
options are designed to make application software
development as quick and easy as possible.

FUNCTIONAL CAPABILITY

Processor - The LPM-SBC40A incorporates the
powerful 16-bit V40 processor which has a 20-bit
direct memory address capability of 1 Mbyte. It is
code compatible with the 8088 CPU. The V40 has 16-
bit internal and 8-bit external data busses for
enhanced execution speed. It runs all the 80C88
instructions plus enhanced and unique instructions for
bit manipulation, high speed block transfers, and
engineering control applications. The processor is
fully buffered and operates at either 5, 8 or 10 MHz.

An NEC V40 processor is installed for improved
performance over the 80188 plus the power/economy
of CMOS. The V40 executes faster than the 80188
because of its pipelined architecture. Also the proces-
sor has a powerful instruction superset including bit
processing, packed BCD operations, and 8 and 16-bit
signed and unsigned arithmetic in binary and BCD
including high-speed multiplication/division
instructions.

The V40 will also operate in the 8080 emulation
mode. In this mode, the 8080 instruction set is
emulated by the V40, allowing migration of previously
developed 8-bit software to this board.
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SLEEP Mode - The NEC V40 has a low power standby
mode to reduce power consumption. The standby
mode is available in both the native V40 and 8080
emulation mode and is entered automatically when a
HALT condition is detected. The processor stops in a
known condition with only the internal oscillator and
standby release circuits operational. The mode is
released by detection of a SYSRESET®, INTRQ® or
NMIRQ".

Addressing - The V40 processor supports direct
addressing of 1 Mbyte on 20 address lines. Address
lines AO through A15 are driven directly onto the STD
Bus. Address lines A16 through A19 are time multi-
plexed onto data lines DO through D3 at the begin-
ning of each memory operation. Memory cards latch
A16 through A19 on the rising edge of MCSYNC". The
multiplexing of the extra address lines on the data bus
requires no additional CPU overhead and is transpar-
ent and compatible to other I/O mapped cards.
MEMEX" is wired to ground.

Memory - Four JEDEC standard 32-pin bytewide
sockets are provided to allow the use of static RAM,
pseudo-static RAM, ROM, EPROM or EEPROMs. The
sockets are configurable for 8K, 16K, 32K, 64K, and
128Kbyte devices for a total of 512KB onboard. Either
28 or 32-pin memory devices can be plugged into the
sockets. Eight standard memory maps are jumper
selectable. Five maps are preprogrammed and 3 are
user programmable for custom decoding by the user.
The LPM-SBC40A is supplied with no memory
installed.

The LPM-SBC40XT board is configured with a PC-XT
compatible BIOS in EPROM and up to 384KB of
pseudo-static RAM installed in the other 3 sockets.
This board will attempt to boot DOS from a floppy
disk, hard disk or RAM/ROM disk upon power up. The
LPM-SBC40R has the ROM-DOS EPROM installed in
the first socket and no other memory.

Direct Memory Access - A DMA channel is available
from the V40 CPU to the SBX socket to perform high
speed data transfers between memory and 1I/O devices
in bytes or words. It can be programmed in either the
single, block, or demand mode.

DRAM Refresh - The V40 generates the REFRESH®
signal and refresh addresses up to 512 rows. The
interval can programmed to accommodate the
requirements of dynamic and pseudo-static memories.

A pseudo-static RAM incorporates features and benef-
its from both DRAMs and SRAMs. It is similar to



a DRAM since it needs a 4 mS refresh; however, it will
fit into a standard 28 or 32-pin bytewide memory
socket and access just like a SRAM. This means that a
standard bytewide socket accepts a lower cost, high
density, high speed RAM offering more memory
flexibility to the board.

WAIT State Generation - A Wait Control Unit can be
programmed to insert wait states of up to three clocks
during a bus cycle to compensate for the access
speeds of slower memory or 1/0 devices.

Serial Communications - A double buffered, full-
duplex, serial asynchronous channel is implemented
inside the V40 CPU with a 82C51 type programmable
communication interface. The V40 contains an
independent on-chip software programmable baud
rate generator selectable through 384K bits per
second. A second 82C51 device is onboard to provide
the other serial channel.

The card will work with 7 or 8-bit character lengths.
It will handle 1 or 2 stop bits; false start bit detection,
and automatic break detection and handling.
Automatic error detection is provided for parity,
overrun, and framing. Each serial channel is fully
interrupt driven.

Jumpers options permit configuration of the serial
I/0 as either DCE or DTE. Both RS-232 and
RS-422/485 interface levels are supported on channel
1. Channel 2 supports RS-232 only. The RS232 devices
require only +5 volts since the T voltages are
generated on-chip by a Maxim MAX238.

Channel 1 is configurable for RS-422/485 electrical
interface levels. The RS-422 configuration provides
separate transmit and receive signal pairs. For RS-485
multidrop lines, only one signal pair is used for “party
line” network structures. The LPM-SBC40A is designed
to properly disable the transmitter upon reset to
prevent potential lock-up problems cause from a
transmitter being stuck in the ON mode. Both the
RS-422/485 transmitter and receiver have 100 ohm
termination resistors installed onboard.

J1 Pinout - V40 SCU Serial Channel

Pin Signal

1 Ground

2 Transmit Data (TxD)
3 Receive Data (RxD)

4 Request to Send (RTS)
5 Clear to Send (CTS)

J3 Pinout - 82C51A Serial Channel

Pin Signal

1 Ground

2 Transmit Data (TxD)
3 Receive Data (RxD)

4 Request to Send (RTS)
5 Clear to Send (CTS)

6 No connection

7 Ground

14 RS-422/485 Transmit Data +

15 RS-422/485 Transmit Data -

16 RS-422/485 Receive Data +

17 RS-422/485 Receive Data -
Counter/Timers - There are three independent,

software programmable, 16-bit counter/timers
available through an 82C54 type device internal to the
V40 to solve most of the timing problems in micro-
computer systems design. The individual counter
channels can be cascaded for longer count sequences.
Counting can be done in either BCD or binary. Two
of the counters are typically dedicated to generate the
independent baud rates for both serial channels.

An external clock input, TCLK, is accessible to each
of the 3 counter/timers as a software selectable
source. Its input is through J13 pin 10.

Parallel 1I/O - Three 8-bit parallel I/O ports are
provided through a 82C55A PPL It supports 24 1/O
pins which may be individually programmed in 2
groups of 12 in three major modes of operation. In
the first mode, Mode 0, each group of 12 I/O pins
may be programmed in sets of 4 to be input or
output. In Mode 1 each group may be programmed to
have 8 lines of input or output. Of the remaining 4
pins,/3 are used for handshaking and interrupt control
signals. The third mode of operation (Mode2) is a
bidirectional bus mode which uses 8 lines for a
bidirectional bus, and 5 lines for control, borrowing
one from the other group for handshaking.

There is direct bit set/reset capability for control
application interface requirements. The 82C55A has
sufficient drive capability to interface directly with
Opto-22 type modules. Also one port can be
configured for a Centronics type interface. The signal
levels are TTL compatible. Each I/O line has a pull-up
resistor to keep the input from flotation. The 24 lines
are connected through )2, a 26-pin connector. Pins 25
and 26 are wired to +5 volts and ground respectively
in order to allow easy and convenient connection to
display interfaces, keypads or other devices that
require power.




J2 - Parallel I/O Connector

Pin Signal Pin Signal
1 PAO 2 PBO

3 PA1 4 PB1

5 PA2 6 PB2

7 PA3 8 PB3

9 PA4 10 PB4

11 PAS 12 PB5

13 PAG 14 PB6

15 PA7 16 PB7

17 PCO 18 PC4

19 PC1 20 PC5

21 PC2 22 PC6

23 PC3 24 PC7

25 +5 VDC 26 Ground

Interrupts - The LPM-SBC40A supports nonmaskable
interrupts (NMIRQ*), maskable interrupts, and soft-
ware exceptions. The six software exceptions sup-
ported are: Divide error, Array bound overflow, Break
on overflow, Break, Single Step, and Mode Switch (for
8080 emulation). Interrupt vectors are determined
automatically for exceptions and the NMIRQ* or
supplied by hardware for maskable interrupts.

Jumper J17 on the LPM-SBC40A permits the user to
select a variety of interrupt input sources. An onboard
master 82C59A type Programmable Interrupt Con-
troller (PIC) provides 8 maskable, vectored, priority
interrupts for quick response to various interrupt
conditions for real time systems. Vectored interrupts
can be generated from the four interrupt lines from
the front plane interrupt connector (J13), the 2 serial
channels, 3 counter/timer outputs, iSBX connector,
real time clock, or the STD Bus backplane signals
INTRQ*®, INTRQ"1, and INTRQ®2. The interrupt
sources are jumpered selectable by the user and
assigned unique vectors by the PIC.

The LPM-SBC40XT has the 82C59A hardware inter-
rupt inputs jumpered by WinSystems at the factory for
PC-XT compatibility. Additionally, the BIOS configures
the interrupt controller at power up. The interrupt
input vectors and input sources can still be changed
by the user; however, it may alter PC compatibility.

PCXT Compatible Vector Table

PIC Input Vector Function
IRQO 8H Clock Tick
IRQ1 9H Keyboard
IRQ2 AH STD Bus pin 50 (INTRQ")
IRQ3 BH STD Bus pin 37 (INTRQ1")
IRQ4 CH STD Bus pin 44 (INTRQ2*)
IRQ5 DH Open
IRQ6 EH Floppy disk
IRQ7 FH Open
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Four interrupt request lines are available over the
front plane and are accessed through connector J13.
The V40 parallel interrupt priority scheme is imple-
mented over the front plane of the card for multiple
interrupting cards. For systems with multiple slave
82C59A PIC's, additional logic is included to provide
the cascade STD-8088 interrupt priority scheme. It is
implemented by supplying the slave cascade address
over the STD Bus address lines A8 - Al0 during
interrupt acknowledge cycles. This permits a single
peripheral card to generate an interrupt and receive
its cascade response totally on the STD Bus backplane.

J13 Pinout - Interrupts

Pin Signal
2 Int Req 3
4 Int Req 4
6 Int Req 5
8 Int Req 6
10 TCIK input
Odd pins Ground

Real Time Clock - An OKI MSM6264 clock calendar
is on board. The chip keeps track of seconds, minutes,
hours, days of week, date, month, and years. It can
operate in either a 12/24 hour format and Leap Year
timing is automatic. An onboard 32.768 KHz crystal
oscillator determines the time base. The RTC can
generate a software selectable interrupt of 1/64
second, 1 second, 1 minute, or 1 hour. Input to the
PIC is via the J17 interrupt selection header.

It can be battery powered by either the VBAT line of
the STD Bus (pin 5) or by an optional external
battery attached to the board.

A device driver called CLOCK.SYS is provided for the
LPM-SBC40R and LPM-SBC40XT that will allow the
reading and setting of the real time clock using the
MS-DOS TIME/DATE commands.

Watchdog Timer - A Maxim 690 supervisory circuit
serves as a programmable, retriggerable watchdog
timer. The circuit must be toggled by writing to an
I/O port at least once every 1.5 seconds. If it is not
toggled in time, then the circuit assumes either a
software or hardware failure and it restores the
processor to a known condition by issuing a 50 mS$
PBRESET* pulse. The watchdog timer output is
disabled with a jumper option. This circuit is impor-
tant for use in remote and unattended applications.

The LPM-SBC40XT’s ROM BIOS will support the
watchdog timer. The BIOS senses if it is enabled and
will load the interrupt routine that will retrigger the




watchdog timer. It is the user's responsibility to call
the routine at least every 1.5 seconds or a hardware
reset will occur.

Battery Back-up - An optional 170 mAH battery can
be supplied with the LPM-SBC40A board to provide
power for the real time clock and up to 3 RAM
memory sockets. The LPM-SBC40A has special circui-
try to support both the low power 32K and 128K byte
static RAMs. A MAXG690 supervisory circuit contains
the voltage sensing circuit and an internal power
switch to route the battery or stand-by voltage to the
calendar clock and the RAM’s selected for backup.
The battery automatically switches ON when the Vcc
of the systems drops below the battery voltage and
back OFF again when Vcc returns to normal.

Multimodule Connector - A single 8-bit iSBX
Multimodule connector is provided to accommodate
single-wide, 36-pin I/O expansion modules. SBX
modules are available for implementing serial or
parallel I/O, A/D and D/A converters, disk controllers,
networking, graphics controllers, and other special
purpose peripheral functions.

The LPM-SBC40A decodes I/O addresses and gener-
ates the chip selects for the SBX boards. DMA
operations are supported through channel 0 on the
V40 chip.

The LPM-SBC40XT is shipped with a special multi-
module attached that serves as the status, keyboard
and floppy disk/DMA interface. A PC-XT compatible
keyboard will plug into the board for console input

operations. A connector and interface electronics is
provided to link the DMA, Interrupt, and 1/O signals
necessary to communicate with the WinSystems
LPM-SCSI floppy disk/SCSI STD Bus controller card.

Status LED - A status LED is available on the board
to monitor system activity. Under program control it
can indicate error conditions or blink different
patterns to provide visual indication of program status.

I/0 - I/O ports are specified by a 16-bit address by
the V40 for a total system capacity of 64K ports.
IOEXP* is supported and is active high whenever an
1/0 address above 4096 is generated by ORing Al3
through A15. This allows 1/O mapped boards which
only decode 8 address bits to be mixed with boards
that decode 16-bits.

The V40 CPU permits the internal peripheral
addresses to be relocated within the memory map by
writing to the internal peripheral relocation register.
This gives the LPM-SBC40A the ability to be DOS
compatible and be easily reconfigured to run either
ROM-DOS or MS-DOS. The other off-chip peripherals
(82C55A, 82C51A, OKI MSM6242 RTC, SBX connec-
tor, Watchdog Timer, and Status LED) are mapped by
a PAL to a fixed location. This is different for the
LPM-SBC40A, LPM-SBC40R and LPM-SBC40XT board

configurations.

Reset - A precision band gap voltage comparator
circuit is used to accurately determine the Vcc voltage
status. Upon detection of an out-of-tolerance condi-
tion, a PBRESET" is generated. This action is critically
important because it detects brown-outs or power fail
conditions. Also the reset circuit ensures that the
power is a nominal 4.65 volts before executing a
power-on reset. This circuit also inhibits the proces-
sor’s memory write line, which prevents invalid data
from being written to battery backed RAMs or
EEPROMSs during power fluctuations.

SOFTWARE SUPPORT

WINMONSS8-SBC40 is an optional monitor program
for the LPM-SBC40A that is used for program develop-
ment and debugging. It is resident in an 8Kbyte
EPROM and allows the user to develop, load, execute,
debug, and modify a program. This firmware allows
the development of application programs on IBM PC
compatible products for subsequent loading directly
into the LPM-SBC40A through the serial I/O channel.
Furthermore it has user selectable program functions
including memory, register and port read and write,
load data, execute, and multiple breakpoint detection.
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It has the same instruction mnemonics and display
format as the IBM DEBUG program.

C-THRU-ROM-SBC40 - C-THRU-ROM (CTR) is an
optional comprehensive, full featured integrated
debugging package for generating standalone ROMable
programs with Microsoft C or Borland Turbo-C for
use with the LPM-SBC40A. CTR is designed specifi-
cally for embedded systems applications development.
It allows one to debug C source, assembly language,
or mixed code. The debugger provides excellent
visibility through its CodeView style windows for
source, commands, registers, and expressions. All
hardware and software is included to allow any PC/
XT/AT compatible computer to function as a develop-
ment workstation while being linked to the target SBC
for direct real time debugging by the source level
debugger.

C-THRU-ROM allows the user to debug programs at
the source level on the actual WinSystems target
hardware in real time, link programs with startup
code designed for use with a non-DOS embedded
system, and locate code and data anywhere in the
80X88/80X86 address space. CTR allows the user to
locate the debugged software and generate code
suitable for programming EPROMs.

C-THRU-ROM consists of a source level debugging
user interface with target communication facility that
resides on the LPM-SBC40A. The target system kernel
includes an execution control program and host
communication facility. During a debug session, the
symbolic information is maintained on a PC/XT/AT
host and the program code is downloaded to the
LPM-SBC40A for execution over a 9600 bps serial
port. The application program is debugged directly on
the LPM-SBC40A.

CTR Debugger - The C-THRU-ROM windowing
debugger provides access into the LPM-SBC40A and is
completely compatible with Microsoft C version 5x
and Turbo-C version 2.x or higher. The Debugger can
best be described as a remote CodeView. The window
placement and usage are very similar to CodeView. A
user familiar with CodeView will be able to step in
and use C-THRU-ROM Debugger in a few minutes.

The Debugger is a source level debugger. This means
that the Debugger, in addition to understanding the
80X86/88 machine code, understands such symbols as
function names, global variables, and publics, locals,
and register variables. This also means that the
debugger knows about line numbers, and even

modules, making it possible to set break points,
unassemble, and go directly to the code at any line.

With the Debugger a listing of the program appears
on the screen. One can single-step through the
program lines, examine variables, execute parts of the
program, and watch both program listing and the
output it generates.

The lines of code are displayed as they are executed,
giving one the opportunity to stop execution, examine
and change variables and registers, trace a single line
or instruction, or even restart the program from

scratch.

C-THRU-ROM does not include Microsoft C, MASM, or
Borland Turbo-C since it is assumed these PC based
development tools are owned by the user. The
C-THRU-ROM development package includes the
diskettes, RAM, target system kernel EPROM, serial
I/O cable and documentation. If C-THRU-ROM is
ordered at the same time as the LPM-SBC40A, the
factory will integrate and test the system at no extra
charge.

C-THRU-ROM must be specified with the CPU clock
speed for the WinSystems’ LPM/MCM-SBC40 and
LPM/MCM-SBC50 STD Bus SBCs. This specifies a
unique kernel for the card since the communications
data rate is a function of the CPU frequency and not
an independent baud rate clock oscillator.

ROM-DOS - ROM-DOS is a MS-DOS 3.2 compatible
ROM based operating system for embedded the
LPM-SBC40R. ROM-DOS reduces the ROM, RAM and
hardware requirements to a minimum while providing
a flexible application environment that allows the
running of standard PC files on non-PC hardware in an
embedded environment. It does not require keyboard,
video or rotational media to function which is ideal
for embedded control applications. This results in a
low cost system with access to PC based tools and
DOS functionality.

ROM-DOS is designed especially for programmers
with embedded systems designs. It provides 3 major
functions: start-up code, file support and standard
drivers.

ROM-DOS provides a DOS level environment that
minimizes ROMing restrictions of the applications
code. Programs can be written in assembly or C, or
high level languages such as Pascal, compiled BASIC.
It supports standard MS-DOS file structures that



greatly simplifies data storage and retrieval. Since the
programmer is familiar with the PC operating environ-
ment, a shorter learning curve will occur.

All development can be done on a PC and debugged
on the target system which completes the project in
the shortest time.

The ROM-DOS operating system enables a user to
place the MS-DOS application in a diskless embedded
system and have it start running immediately after
power is applied. ROM-DOS supports all documented
MS-DOS calls (except networking) and all INT21 hex
DOS Services. It will not accept unsupported BIOS
calls or direct hardware manipulation.

A standard ROM-DOS setup has the code for ROM-
DOS and Mini-BIOS in the top 32K bytes of ROM, and
the user application program (.EXE file) and asso-
ciated disk files in ROM on a ROM-disk. The ROM’s
containing the actual ROM-disk files are placed in any
convenient location above the system RAM. The
ROMDISK is configured as the “A” drive so ROM-DOS
will search it for the initial program upon booting.

The booting process is started when power is applied
to the system. The BIOS initializes the hardware and
transfers control to ROM-DOS. ROM-DOS then per-
forms its own initialization and loads the user’s
application program for execution. The user’s program
is then given control and typically remains running
until the power is turned off.

MS-DOS - The LPM-SBC40XT is MS-DOS 3.3 compat-
ible with or without a disk. In harsh environments or
at extended temperatures, it will work with a RAM/
ROM disk with MS-DOS and the application program
residing in ROM. Video and a standard keyboard are
not required for operation either.

For program/application development, the LPM-
SBC40XT is offered configured with disk drives and
video in a card cage to make a complete STD Bus
DOS system. This can serve as a platform for initial
development and debugging. Later the extra compo-
nents can be removed during run time if they are not
needed or if they are not rugged enough for the
application environment. The benefit is that all the
familiar development tools on the IBM PC are
available for use to expedite software development.

WinSystems offers a wide selection of additional
CMOS STD Bus 1/0 cards including Ethernet, Arcnet,

serial 1/0, parallel I/0, A/D, D/A and other special
purpose I/O cards.

Technical Assistance

Support - WinSystems has a staff of trained applica-
tions engineers to answer questions about software,
systems, and hardware. You can call 817-274-7553,
write, or FAX your questions to the Applications
Engineering Department. The FAX number is 817-548-
1358.

WinSystems also has a 24 hour a day bulletin board
service (BBS). It offers application articles, example
code, and technical support information. To call, you
need a 300, 1200, or 2400 bps modem connected to
your PC. The communications settings are 8-data bits,
no parity, and one-stop bit. The BBS phone number is
817-861-8739.




SPECIFICATIONS

Electrical

Bus Interface: CMOS STD-8088 compatible.
System Clock: 5, 8, or 10 MHz
Serial Interface: RS-232 both channels,

RS-422/485 channel 1 only
Interrupts: TTL input level with 10K ohm pull-up
resistors

Parallel: 5 74LS TTL loads

Vee = +5V T 10% at 125 mA typ. (No memory
installed)

Without RS-422/485 Drivers

Vee = +5V t 10% at 75 mA typ. (No memory
installed)

Memory
Addressing: 1 Megabyte

Capacity: Supports 8K, 16K, 32K, 64K, and 128K byte
32-pin RAM, RQM, EPROM, and EEPROMs.

Mechanical

Dimensions: Meets all STD Bus mechanical specifica-
tions except I/O connectors extend
beyond card edge: 4.5 x 7.0 x 0.6 inches

Jumpers: 0.025” square posts

Connectors

J1, Serial 1/0: 10-pin 0.100” grid

J3, Serial 1/0: 14-pin 0.100” grid

J2, Parallel 1/0: 26-pin 0.100” grid

J13, Interrupts: 10-pin 0.100” grid

J19, SBX Multimodule: 44-pin 0.100” dual row female

Environmental
Operating Temperature: -40° to +85°C

(with no memory installed)
Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION

LPM-SBC40A-5 5MHz V40 SBC
LPM-SBC40A-5-BAT 5MHz V40 SBC with battery
installed

LPM-SBC40A-8 8 MHz V40 SBC
LPM-SBC40A-8-BAT 8 MHz V40 SBC with battery

installed
10 MHz V40 SBC
10 MHz V40 SBC with battery

LPM-SBC40A-10
LPM-SBC40A-10-BAT

installed

LPM-SBC40R-8 LPM-SBC40A-8 setup to run
ROM-DOS

LPM-SBC40R-8-BAT LPM-SBC40R with battery
installed

8MHz LPM-SBC40A with 128K
of RAM, PCXT BIOS, and key-
board interface

LPM-SBC40XT with 256KB of
memory

LPM-SBC40XT with384KB of
memory

Monitor program for the LPM-
SBC40A with WINTERM termi-
nal emulator for a PC/XT/AT
ROM-DOS development pack-
age for LPM-SBC40R-8
Symbolic Debugger for the
LPM-SBC40A-5 including moni-
torEPROMs, communications
facility and host program.

8 MHz version of CTR-SBC40
10MHz version of CTR-SBC40

LPM-SBC40XT-128

LPM-SBC40XT-256
LPM-SBC40XT-384

WINMONBS88-SBC40

RDOS-SBC40-8

CTR-SBC40-5

CTR-SBC40-8
CTR-SBC40-10

Turbo-C is a trademark of Borland., MS-DOS, MASM, Microsoft C, CodeView and Microsoft are registered tradenames or marks of Microsoft
Corp., Redmond WA; Intel is trademarks of Intel Corp. V40 is a trademark of NEC Corp; PC-XT and IBM are registered trademarks of
International Business Machines. ROM-DOS and C-THRU-ROM are trademarks of Datalight, WinSystems is a registered trademark of

‘WinSystems, Inc.

WinSystems, Inc.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



WinSystems MCM.SBC40R

STD BUS MCM-SBC40XT

FEATURES

V40 (integrated 8088) CMOS 16-bit processor
Standalone or DOS compatible Single Board
Computer

PC-XT compatible (MCM-SBC40XT)

Direct Addressing to 1 Mbyte

Onboard DMA

Four 32-pin bytewide memory sockets supports
RAM, EPROM, psuedo-static RAM and EEPROM

3 memory sockets support battery backed RAM
Memory and I/O WAIT State generator

Two 8251 type Serial I/O ports both with RS-232
and one with RS-422/485 levels

Programmable Interrupt Controller (8259A type)
24 parallel 1/0 lines (8255A)

Three 16-bit Counter/Timer channels (8254 type)
24 hour battery backed Calendar clock

Flexible I/O mapping

iSBX Multimodule connector

Watchdog timer

Precision power-on/brown out detect circuit

LED Status monitor

Optional 8087 coprocessor support

® 8080 Software emulation mode

® Optional symbolic firmware debugger ® +5V only operation

® Optional ROM-DOS Embedded Operating System ® Temperature range: 0° to +65°C
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The MCM-SBC40A is a very versatile, V40 based
(highly integrated 8088 equivalent) Single Board
Computer (SBC) on the STD Bus. The MCM-SBC40A
contains the CPU, 4 memory sockets, 2 serial I/O
channels, counter/timers, interrupt controller, DMA
controller, clock calendar, parallel I/O and STD Bus
interface on a single card. Furthermore a precision
powerfail reset circuit, watchdog timer, and SBX
multimodule connector are incorporated on the all
card making it ideal for high performance embedded
applications requiring low power, small size, extended
temperature operation. It is designed for users
requiring a standalone SBC with no operating system
onboard.

For other applications with file management or other
operating system environment structures, WinSystems
offers two additional versions of this board. The
MCM-SBC40R is the SBC40A with the ROM-DOS
Embedded Operating System installed. The
MCM-SBC40XT is the SBC40A configured as a PC-XT
running MS-DOS version 3.3 including memory and a
keyboard interface. The RAM/EPROM population
option, firmware supplied and decoder PALs deter-
mine the ultimate configuration of the SBC40A. These
options are designed to make application software
development as quick and easy as possible.

FUNCTIONAL CAPABILITY

Processor - The MCM-SBC40A incorporates the
powerful 16-bit V40 processor which has a 20-bit
direct memory address capability of 1 Mbyte. It is
code compatible with the 8088 CPU. The V40 has 16-
bit internal and 8-bit external data busses for
enhanced execution speed. It runs all the 8088
instructions plus enhanced and unique instructions for
bit manipulation, high speed block transfers, and
engineering control applications. The processor is
fully buffered and operates at either 5, 8 or 10 MHz.

An NEC V40 processor is installed for improved
performance over the 80188 plus the power/economy
of CMOS. The V40 executes faster than the 80188
because of its pipelined architecture. Also the proces-
sor has a powerful instruction superset including bit
processing, packed BCD operations, and 8 and 16-bit
signed and unsigned arithmetic in binary and BCD
including high-speed multiplication/division
instructions.

The V40 will also operate in the 8080 emulation
mode. In this mode, the 8080 instruction set is
emulated by the V40, allowing migration of previously
developed 8-bit software to this board.
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Co-Processor - The SBC40 card can accept the
optional NDP-8087, 8087 numeric data processor
module, for a hundredfold increase in arithmetic
operations over the CPU alone. It contains the V40
CPU, interface electronics, and 8087 socket. A special
version of the SBC40 is supplied with a only a PGA
socket for the CPU so that the NDP-8087 then will
plug into the location normally occupied by the V40.
The coprocessor is not normally supplied by
‘WinSystems.

Addressing - The V40 processor supports direct
addressing of 1 Mbyte on 20 address lines. Address
lines AO through A15 are driven directly onto the STD
Bus. Address lines A16 through A19 are time multi-
plexed onto data lines DO through D3 at the begin-
ning of each memory operation. Memory cards latch
A16 through A19 on the rising edge of MCSYNC". The
multiplexing of the extra address lines on the data bus
requires no additional CPU overhead and is transpar-
ent and compatible to other I/O mapped cards.
MEMEX" is wired to ground.

Memory - Four JEDEC standard 32-pin bytewide
sockets are provided to allow the use of static RAM,
pseudo-static RAM, ROM, EPROM or EEPROMs. The
sockets are configurable for 8K, 16K, 32K, 64K, and
128Kbyte devices for a total of 512KB onboard. Either
28 or 32-pin memory devices can be plugged into the
sockets. Eight standard memory maps are jumper
selectable. Five maps are preprogrammed and 3 are
user programmable for custom decoding by the user.
The MCM-SBC40A is supplied with no memory
installed.

The MCM-SBC40XT board is configured with a PC-XT
compatible BIOS in EPROM and up to 384KB of
pseudo-static RAM installed in the other 3 sockets.
This board will attempt to boot DOS from a floppy
disk, hard disk or RAM/ROM disk upon power up. The
MCM-SBC40R has the ROM-DOS EPROM installed in
the first socket and no other memory.

Direct Memory Access - A DMA channel is available
from the V40 CPU to the SBX socket to perform high
speed data transfers between memory and I/O devices
in bytes or words. It can be programmed in either the
single, block, or demand mode.

DRAM Refresh - The V40 generates the REFRESH"
signal and refresh addresses up to 512 rows. The
interval can programmed to accommodate the
requirements of dynamic and pseudo-static memories.

A pseudo-static RAM incorporates features and benef-
its from both DRAMs and SRAMs. It is similar to




a DRAM since it needs a 4 mS refresh; however, it will
fit into a standard 28 or 32-pin bytewide memory
socket and access just like a SRAM. This means that a
standard bytewide socket accepts a lower cost, high
density, high speed RAM offering more memory
flexibility to the board.

WAIT State Generation - A Wait Control Unit can be
programmed to insert wait states of up to three clocks
during a bus cycle to compensate for the access
speeds of slower memory or I/0 devices.

Serial Communications - A double buffered, full-
duplex, serial asynchronous channel is implemented
inside the V40 CPU with a 8251 type programmable
communication interface. The V40 contains an inde-
pendent on-chip software programmable baud rate
generator selectable through 38.4K bits per second. A
second 8251 device is onboard to provide the other
serial channel.

The card will work with 7 or 8-bit character lengths.
It will handle 1 or 2 stop bits; false start bit detection,
and automatic break detection and handling. Auto-
matic error detection is provided for parity, overrun,
and framing Each serial channel is fully interrupt
driven.

Jumpers options permit configuration of the serial
I/0 as either DCE or DTE. Both RS-232 and
RS-422/485 interface levels are supported on channel
1. Channel 2 supports RS-232 only. The RS232 devices
require only +5 volts since the * voltages are gener-
ated on-chip by a Maxim MAX238.

Channel 1 is configurable for RS-422/485 electrical
interface levels. The RS-422 configuration provides
separate transmit and receive signal pairs. For RS-485
multidrop lines, only one signal pair is used for “party
line” network structures. The MCM-SBC40A is
designed to properly disable the transmitter upon
reset to prevent potential lock-up problems cause
from a transmitter being stuck in the ON mode. Both
the RS-422/485 transmitter and receiver have 100
ohm termination resistors installed onboard.

J1 Pinout - V40 SCU Serial Channel

Pin Signal
1 Ground
2 Transmit Data (TxD)
3 Receive Data (RxD)
4 Request to Send (RTS)
5 Clear to Send (CTS)

J3 Pinout - 82C51A Serial Channel

Pin Signal

1 Ground

2 Transmit Data (TxD)
3 Receive Data (RxD)

4 Request to Send (RTS)
5 Clear to Send (CTS)

6 No connection

7 Ground

14 RS-422/485 Transmit Data +
15 RS-422/485 Transmit Data -
16 RS-422/485 Receive Data +
17 RS-422/485 Receive Data -

Counter/Timers - There are three independent,
software programmable, 16-bit counter/timers availa-
ble through an 8254 type device internal to the V40
to solve most of the timing problems in micro-
computer systems design. The individual counter
channels can be cascaded for longer count sequences.
Counting can be done in either BCD or binary. Two
of the counters are typically dedicated to generate the
independent baud rates for both serial channels.

An external clock input, TCLK, is accessible to each
of the 3 counter/timers as a software selectable
source. Its input is through J13 pin 10.

Parallel 1/O - Three 8-bit parallel I/O ports are
provided through a 8255A PPL It supports 24 I/O
pins which may be individually programmed in 2
groups of 12 in three major modes of operation. In
the first mode, Mode 0, each group of 12 I/O pins
may be programmed in sets of 4 to be input or
output. In Mode 1 each group may be programmed to
have 8 lines of input or output. Of the remaining 4
pins, 3 are used for handshaking and interrupt control
signals. The third mode of operation (Mode2) is a
bidirectional bus mode which uses 8 lines for a
bidirectional bus, and 5 lines for control, borrowing
one from the other group for handshaking.

There is direct bit set/reset capability for control
application interface requirements. The 8255A has
sufficient drive capability to interface with Opto-22
type modules. Also one port can be configured for a
Centronics type interface. The signal levels are TTL
compatible. Each 1/O line has a pull-up resistor to
keep the input from flotation. The 24 lines are
connected through J2, a 26-pin connector. Pins 25
and 26 are wired to +5 volts and ground respectively
in order to allow easy and convenient connection to
display interfaces, keypads or other devices that
require power.




J2 - Parallel I/O Connector

Pin Signal Pin Signal
1 PAO 2 PBO
3 PA1 4 PB1
5 PA2 6 PB2
7 PA3 8 PB3
9 PA4 10 PB4
11 PAS 12 PB5
13 PAG 14 PB6
15 PA7 16 PB7
17 PCO 18 PC4
19 PC1 20 PC5
21 PC2 22 PC6
23 PC3 24 PC7
25 +5 VDC 26 Ground

Interrupts - The MCM-SBC40A supports nonmaskable
interrupts (NMIRQ*), maskable interrupts, and soft-
ware exceptions. The six software exceptions sup-
ported are: Divide error, Array bound overflow, Break
on overflow, Break, Single Step, and Mode Switch (for
8080 emulation). Interrupt vectors are determined
automatically for exceptions and the NMIRQ® or
supplied by hardware for maskable interrupts.

Jumper J17 on the MCM-SBC40A permits the user to
select a variety of interrupt input sources. An onboard
master 8259A type Programmable Interrupt Controller
(PIC) provides 8 maskable, vectored, priority inter-
rupts for quick response to various interrupt condi-
tions for real time systems. Vectored interrupts can be
generated from the four interrupt lines from the front
plane interrupt connector (J13), the 2 serial channels,
3 counter/timer outputs, iSBX connector, real time
clock, or the STD Bus backplane signals INTRQ®,
INTRQ'1, and INTRQ®2. The interrupt sources are
jumpered selectable by the user and assigned unique
vectors by the PIC.

The MCM-SBC40XT has the 8259A hardware interrupt
inputs jumpered by WinSystems at the factory for PC-
XT compatibility. Additionally, the BIOS configures the
interrupt controller at power up. The interrupt input
vectors and input sources can still be changed by the
user; however, it may alter PC compatibility.

PCXT Compatible Vector Table

PIC Input Vector Function
IRQO 8H Clock Tick
IRQ1 9H Keyboard
IRQ2 AH STD Bus pin 50 (INTRQ")
IRQ3 BH STD Bus pin 37 (INTRQ1*)
IRQ4 CH STD Bus pin 44 (INTRQ2*)
RQ5 DH Open
IRQ6 EH Floppy disk
IRQ7 FH Open

Four interrupt request lines are. available over the
front plane and are accessed through connector J13.
The V40 parallel interrupt priority scheme is imple-

- mented over the front plane of the card for multiple

interrupting cards. For systems with multiple slave
8259A PIC’s, additional logic is included to provide
the cascade STD-8088 interrupt priority scheme. It is
implemented by supplying the slave cascade address
over the STD Bus address lines A8 - Al10 during -
interrupt acknowledge cycles. This permits a single
peripheral card to generate an interrupt and receive
its cascade response totally on the STD Bus backplane.

J13 Pinout - Interrupts

Pin Signal

2 Int Req 3

4 Int Req 4

6 Int Req 5

8 Int Req 6

10 TCIK input
Odd pins Ground

Real Time Clock - An OKI MSM6264 clock calendar
is onboard. The chip keeps track of seconds, minutes,
hours, days of week, date, month, and years. It can
operate in either a 12/24 hour format and Leap Year
timing is automatic. An onboard 32.768 KHz crystal
oscillator determines the time base. The RTC can
generate a software selectable interrupt of 1/64
second, 1 second, 1 minute, or 1 hour. Input to the
PIC is via the J17 interrupt selection header.

It can be battery powered by either the VBAT line of
the STD Bus (pin 5) or by an optional external
battery attached to the board.

A device driver called CLOCK.SYS is provided for the
MCM-SBC40R and MCM-SBC40XT that will allow the
reading and setting of the real time clock using the
MS-DOS TIME/DATE commands.

Watchdog Timer - A Maxim 690 supervisory circuit
serves as a programmable, retriggerable watchdog
timer. The circuit must be toggled by writing to an
I/0 port at least once every 1.5 seconds. If it is not
toggled in time, then the circuit assumes either a
software or hardware failure and it restores the
processor to a known condition by issuing a 50 mS
PBRESET* pulse. The watchdog timer output is
disabled with a jumper option. This circuit is impor-
tant for use in remote and unattended applications.

The MCM-SBC40XT’s ROM BIOS will support the
watchdog timer. The BIOS senses if it is enabled and
will load the interrupt routine that will retrigger the




watchdog timer. It is the user’s responsibility to call
the routine at least every 1.5 seconds or a hardware
reset will occur.

Battery Back-up - An optional 170 mAH battery can
be supplied with the MCM-SBC40A board to provide
power for the real time clock and up to 3 RAM
memory sockets. The MCM-SBC40A has special
circuitry to support both the low power 32K and
128KByte static RAMs. A MAX690 supervisory circuit
contains the voltage sensing circuit and an internal
power switch to route the battery or stand-by voltage
to the calendar clock and the RAM’s selected for
backup. The battery automatically switches ON when
the Vcc of the systems drops below the battery
voltage and back OFF again when Vcc returns to
normal.

Multimodule Connector - A single 8-bit iSBX
Multimodule connector is provided to accommodate
single-wide, 36-pin I/O expansion modules. SBX
modules are available for implementing serial or
parallel I/0, A/D and D/A converters, disk controllers,
networking, graphics controllers, and other special
purpose peripheral functions.

The MCM-SBC40A decodes I/0 addresses and gener-
ates the chip selects for the SBX boards. DMA
operations are supported through channel 0 on the
V40 chip.

TNV
MCM-SBC40XT
The MCM-SBC40XT is shipped with a special multi-
module attached that serves as the status, keyboard
and floppy disk/DMA interface. A PC-XT compatible
keyboard will plug into the board for console input

operations. A connector and interface electronics is
provided to link the DMA, Interrupt, and 1/O signals
necessary to communicate with the WinSystems
MCM-DISK-XT floppy disk/SCSI STD Bus controller
card.

Status LED - A status LED is available on the board
to monitor system activity. Under program control it
can indicate error conditions or blink different
patterns to provide visual indication of program status.

I/O - 1/O ports are specified by a 16-bit address by
the V40 for a total system capacity of 64K ports.
IOEXP* is supported and is active high whenever an
1/0 address above 4096 is generated by ORing Al13
through A15. This allows I/O mapped boards which
only decode 8 address bits to be mixed with boards
that decode 16-bits.

The V40 CPU permits the internal peripheral
addresses to be relocated within the memory map by
writing to the internal peripheral relocation register.
This gives the MCM-SBC40A the ability to be DOS
compatible and be easily reconfigured to run either
ROM-DOS or MS-DOS. The other off-chip peripherals
(82C55A, 82C51A, OKI MSM6242 RTC, SBX connec-
tor, Watchdog Timer, and Status LED) are mapped by
a PLA to a fixed location. This PAL is different for the
MCM-SBC40A, MCM-SBC40R and MCM-SBC40XT
board configurations.

Reset - A precision band gap voltage comparator
circuit is used to accurately determine the Vcc voltage
status. Upon detection of an out-of-tolerance condi-
tion, a PBRESET" is generated. This action is critically
important because it detects brown-outs or power fail
conditions. Also the reset circuit ensures that the
power is a nominal 4.65 volts before executing a
power-on reset. This circuit also inhibits the proces-
sor’s memory write line, which prevents invalid data
from being written to battery backed RAMs or
EEPROMs during power fluctuations.

WINMONSS-SBC40 is an optional monitor program
for the MCM-SBC40A that is used for program
development and debugging. It is resident in an
8Kbyte EPROM and allows the user to develop, load,
execute, debug, and modify a program. This firmware
allows the development of application programs on
IBM PC compatible products for subsequent loading
directly into the MCM-SBC40A through the serial 1/O
channel. Furthermore it has user selectable program
functions including memory, register and port read
and write, load data, execute, and multiple breakpoint
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detection. It has the same instruction mnemonics and
display format as the IBM DEBUG program.

C-THRU-ROM-SBC40 - C-THRU-ROM (CTR) is an
optional comprehensive, full featured integrated
debugging package for generating standalone ROMable
programs with Microsoft C or Borland Turbo-C for
use with the MCM-SBC40A. CTR is designed specifi-
cally for embedded systems applications development.
It allows one to debug C source, assembly language,
or mixed code. The debugger provides excellent
visibility through its CodeView style windows for
source, commands, registers, and expressions. All
hardware and software is included to allow any PC/
XT/AT compatible computer to function as a develop-
ment workstation while being linked to the target SBC
for direct real time debugging by the source level
debugger.

C-THRU-ROM allows the user to debug programs at
the source level on the actual WinSystems target
hardware in real time, link programs with  startup
code designed for use with a non-DOS embedded
system, and locate code and data anywhere in the
80X88/80X86 address space. CTR allows the user to
locate the debugged software and generate code
suitable for programming EPROMs.

C-THRU-ROM consists of a source level debugging
user interface with target communication facility that
resides on the MCM-SBC40A. The target system kernel
includes an execution control program and host
communication facility. During a debug session, the
symbolic information is maintained on a PC/XT/AT
host and the program code is downloaded to the
MCM-SBC40A for execution over a 9600 bps serial
port. The application program is debugged directly on
the MCM-SBC40A.

The C-THRU-ROM windowing debugger provides
access into the MCM-SBC40A and is completely
compatible with Microsoft C version 5.x and Turbo-C
version 2x or higher. The Debugger can best be
described as a remote CodeView. The window
placement and usage are very similar to CodeView. A
user familiar with CodeView will be able to step in
and use C-THRU-ROM Debugger in a few minutes.

The Debugger is a source level debugger. This means
that the Debugger, in addition to understanding the
80X86/88 machine code, understands such symbols as
function names, global variables, and publics, locals,
and register variables. This also means that the
debugger knows about line numbers, and even

modules, making it possible to set break points,
unassemble, and go directly to the code at any line.

With the Debugger a listing of the program appears
on the screen. One can single-step through the
program lines, examine variables, execute parts of the
program, and watch both program listing and the
output it generates.

The lines of code are displayed as they are executed,
giving one the opportunity to stop execution, examine
and change variables and registers, trace a single line
or instruction, or even restart the program from
scratch.

C-THRU-ROM does not include Microsoft C, MASM, or
Borland Turbo-C since it is assumed these PC based
development tools are owned by the user. The
C-THRU-ROM development package includes the
diskettes, RAM, target system kernel EPROM, serial
I/O cable and documentation. If C-THRU-ROM is
ordered at the same time as the MCM-SBC40A, the
factory will integrate and test the system at no extra
charge.

C-THRU-ROM must be specified with the CPU clock
speed for the WinSystems’ LPM/MCM-SBC40 and
LPM/MCM-SBC50 STD Bus SBCs. This specifies a
unique kernel for the card since the communications
data rate is a function of the CPU frequency and not
an independent baud rate clock oscillator.

ROM-DOS - ROM-DOS is a MS-DOS 3.2 compatible
ROM based operating system for embedded the
MCM-SBC40R. ROM-DOS reduces the ROM, RAM and
hardware requirements to a minimum while providing
a flexible application environment that allows the
running of standard PC files on non-PC hardware in an
embedded environment. It does not require keyboard,
video or rotational media to function which is ideal
for embedded control applications. This results in a
low cost system with access to PC based tools and
DOS functionality.

ROM-DOS is designed especially for programmers
with embedded systems designs. It provides 3 major
functions: start-up code, file support and standard
drivers.

ROM-DOS provides a DOS level environment that
minimizes ROMing restrictions of the applications
code. Programs can be written in assembly or C, or
high level languages such as Pascal, compiled BASIC.
It supports standard MS-DOS file structures that



greatly simplifies data storage and retrieval. Since the
programmer is familiar with the PC operating environ-
ment, a shorter learning curve will occur.

All development can be done on a PC and debugged
on the target system which completes the project in
the shortest time.

The ROM-DOS operating system enables a user to
place the MS-DOS application in a diskless embedded
system and have it start running immediately after
power is applied. ROM-DOS supports all documented
MS-DOS calls (except networking) and all INT21 hex
DOS Services. It will not accept unsupported BIOS
calls or direct hardware manipulation.

A standard ROM-DOS setup has the code for ROM-
DOS and Mini-BIOS in the top 32KBytes of ROM, and
the user application program (.EXE file) and asso-
ciated disk files in ROM on a ROM-disk. The ROM’s
containing the actual ROM-disk files are placed in any
convenient location above the system RAM. The
ROMDISK is configured as the “A” drive so ROM-DOS
will search it for the initial program upon booting.

The booting process is started when power is applied
to the system. The BIOS initializes the hardware and
transfers control to ROM-DOS. ROM-DOS then per-
forms its own initialization and loads the user’s
application program for execution. The user’s program
is then given control and typically remains running
until the power is turned off.

MS-DOS - The MCM-SBC40XT is MS-DOS 3.3 compat-
ible with or without a disk. In harsh environments or
at extended temperatures, it will work with a RAM/
ROM disk with MS-DOS and the application program
residing in ROM. Video and a standard keyboard are
not required for operation either.

For program/application development, the MCM-
SBC40XT is offered configured with disk drives and
video in a card cage to make a complete STD Bus
DOS system. This can serve as a platform for initial
development and debugging. Later the extra compo-
nents can be removed during run time if they are not
needed or if they are not rugged enough for the
application environment. The benefit is that all the
familiar development tools on the IBM PC are
available for use to expedite software development.

WinSystems offers a wide selection of additional STD
Bus I/O cards including Ethernet, Arcnet, serial 1/0,

parallel 1I/O, A/D, D/A and other special purpose I/O
cards.

Technical Assistance

Support - WinSystems has a staff of trained applica-
tions engineers to answer questions about software,
systems, and hardware. You can call 817-274-7553,
write, or FAX your questions to the Applications
Engineering Department. The FAX number is 817-548-
1358.

WinSystems also has a 24 hour bulletin board service
(BBS). It offers application articles, example code, and
technical support information. To call, you need a
300, 1200, or 2400 bps modem connected to your
PC. The communications settings are 8-data bits, no
parity, and one-stop bit. The BBS phone number is
817-861-8739.




SPECIFICATIONS

Electrical

Bus Interface: STD Bus compatible.
System Clock: 5, 8, or 10 MHz
Serial Interface: RS-232 both channels,

RS-422/485 channel 1 only
Interrupts: TTL input level with 10K ohm pull-up
resistors

Parallel: 5 74LS TTL loads

Vecec = +5V T 10% at 475 mA typ. (No memory
installed)

Without RS-422/485 Drivers

Vece = +5V T 10% at 275 mA typ. (No memory
installed)

Memory
Addressing: 1 Megabyte

Capacity: Supports 8K, 16K, 32K, 64K, and 128K byte
32-pin RAM, ROM, EPROM, and EEPROMs.

Mechanical

Dimensions: Meets all STD Bus mechanical specifica-
tions except I/O connectors extend
beyond card edge: 4.5 x 6.5

Jumpers: 0.025” square posts

Connectors

J1, Serial 1/0: 10-pin 0.100” grid

J3, Serial 1/0: 14-pin 0.100” grid

J2, Parallel 1/0: 26-pin 0.100” grid

J13, Interrupts: 10-pin 0.100” grid

J19, SBX Multimodule: 44-pin 0.100” dual row female

Environmental

Operating Temperature: 0° to +65°C
Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION

MCM-SBC40A-5 5MHz V40 SBC
MCM-SBC40A-5-BAT 5MHz V40 SBC with battery
installed

MCM-SBC40A-8 8 MHz V40 SBC
MCM-SBC40A-8-BAT 8 MHz V40 SBC with battery

installed
MCM-SBC40A-10 10 MHz V40 SBC
MCM-SBC40A-10-BAT 10 MHz V40 SBC with battery

installed
MCM-SBC40R-8 MCM-SBC40A-8 setup to run
ROM-DOS
MCM-SBC40R-8-BAT MCM-SBC40R with battery
installed

8MHz MCM-SBC40A with
128K of RAM, PC-XT BIOS,
and keyboard interface
MCM-SBC40XT with 256KB of
memory

MCM-SBC40XT with 384KB of
memory

Monitor program for the
MCM-SBC40A with WINTERM
terminal emulator for a PC/
XT/AT

ROM-DOS development pack-
age for MCM-SBC40R-8
Symbolic Debugger for the
MCM-SBC40A-5 including
monitor EPROMs, communica-
tions facility and host
program.

8 MHz version of CTR-SBC40
10MHz version of CTR-SBC40

MCM-SBC40XT-128

MCM-SBC40XT-256
MCM-SBC40XT-384

WINMONS88-SBC40

RDOS-SBC40-8

CTR-SBC40-5

CTR-SBC40-8
CTR-SBC40-10

Turbo-C is a trademark of Borland., MS-DOS, MASM, Microsoft C,” CodeView and Microsoft are registered tradenames or marks of Microsoft
Corp., Redmond WA; Intel is trademarks of Intel Corp. V40 is a trademark of NEC Corp; PC-XT and IBM are registered trademarks of
International Business Machines. ROM-DOS and C-THRU-ROM are trademarks of Datalight., WinSystems, MCM & LPM are registered trademarks

of WinSystems, Inc.

WinSystems, Inc.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



80C88 CMOS Multifunction Single Board Computer
High-speed CMOS technology: low power consump-
tion, high noise immunity, wide temperature range
Direct addressing to 1 Mbyte

8087 Numeric Coprocessor socket

Choice of CPU speeds (5 & 8 MHz)

Optional debug monitor PROM

Two 28-pin bytewide memory sockets supporting
RAM, ROM, EPROM, and EEPROMs

Serial RS-232 or RS-422/485 serial interface with
diagnostic loopback capability

Programmable baud rate from 50 to 38.4 Kbaud
82C59A Programmable interrupt controller with 8
interrupt sources

Supports cascadeable or front plane interrupts
iSBX Multimodule expansion connector

Three 16-bit Counter/Timer channels (82C54)
Optional 8080 software emulation mode

Precision power-on/brown out detect circuit
Optional SLEEP mode for very low power operation
Operational temperature range: -40 to +85°C

The LPM-SBC8 is a powerful, multifunction 8088
CMOS STD Bus single board computer combining the
CPU, 2 28-pin memory sockets, 8087 socket, 3 coun-
ter/timers, serial I/O, interrupt controller, precision
powerfail/brown out reset circuit, watchdog timer and
full STD Bus interface onto a single card. Furthermore,

an iSBX multimodule connector is incorporated on the
card to support expansion modules mounted on the
board. The LPM-SBC8 is ideal for applications requir-
ing low power, small size, extended temperature oper-
ation and high reliability.
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FUNCTIONAL CAPABILITY
e e e

Processor - The LPM-SBC8 incorporates the popular
16-bit 80C88 processor which has a 20-bit direct
address capability of 1 Mbyte. The processor is fully
buffered and operates at either 5 or 8 MHz.

A NEC V20 processor can optionally be installed for
improved performance. The V20 executes faster than
the 80C88 because of its pipelined architecture. Also
the processor has a powerful instruction superset
including bit processing, packed BCD operations, and
8 and 16-bit signed and unsigned arithmetic in binary
and BCD including high-speed multiplication/division
instructions.

The V20 will also operate in the 8080 emulation
mode. In this mode, the 8080 instruction set is emu-
lated by the V20 allowing migration of previously
developed 8-bit software to this board.

SLEEP Mode - The LPM-SBC8 with the NEC V20 has a
low power standby mode to reduce power consump-
tion. The standby mode is available in both the native
8088 and 8080 emulation mode. The processor stops
in a known condition with only the internal oscillator
and standby release circuits operational. The mode is
released by detection of a SYSRESET*, INTRQ® or
NMIRQ* external interrupt.

8087 Coprocessor - The SBC8 card is configured for
the maximum mode in order to support an optional
8087 Coprocessor providing up to 100 times the per-
formance of the CPU alone. It provides arithmetic,
logarithmic, exponential, trigonometric, and floating
point arithmetic with up to 80-bit results.

Addressing - The 8088 processor supports direct
addressing of 1 Mbyte on 20 address lines. Address
lines AO through A15 are driven directly onto the STD
Bus. Address lines A16 through A19 are time multi-
plexed onto data lines DO through D3 at the beginning
of each memory operation. Memory cards latch A16
through A19 on the rising edge of MCSYNC®. The
multiplexing of the extra address lines on the data bus
requires no additional CPU overhead and is transparant
and compatible to other I/O mapped cards. The SBC8
conforms to the STDMG STD-8088 specifications.

Memory - Two JEDEC standard 28-pin bytewide
sockets are provided to allow the use of RAM, ROM,
EPROM or EEPROMs. The sockets are configurable for
8K, 16K, or 32K byte RAMs and up to 64K byte
EPROM devices. The first socket is configured to
accept an EPROM mapped at FFFFOh for the 8088’s
power on restart address. The second socket is
mapped to begin at 00000h to support the 8088 inter-
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rupt vector table structure and user application code.
The sockets can be remapped if different options are
required.

MEMEX is not used and is open.

Serial Communications - A fully buffered serial
asynchronous channel is implemented with the 82C52
full duplex, programmable communication interface
device. The 82C52 contains an independent on-chip
software programmable baud rate generator. It has 18
different frequencies that are jumper selectable from
50 through 38.4K bits per second.

In asynchronous mode, the card will work with 5 to 8
bit characters. It will handle 1, 1%, or 2 stop bits; false
start bit detection, and automatic break detection and
handling. Error detection is provided for parity, over-
run, and framing. The serial channel is setup to pro-
vide internal diagnostics such as loopback and echo
mode on the data stream. Also the bidirectional con-
trol for the RS-422/485 signals is done by the 82C52.
The serial channel status signals can be jumpered to
the 82C59A to generate vectored interrupts.

Both RTS and CTS modem handshake lines are pro-
vided in addition to the transmit and receive lines.
Jumpers options permit configuration of the serial I/O
as either DCE or DTE. Both the RS-232 and RS-422/485
interface levels are brought out to a 14-pin connector.
This allows easy connections to flat cables with 25 pin
RS-232 “D” type connectors.

J1 Pinout SIO Channel

Pin Signal

Ground

Transmit Data (TxD)
Receive Data (RxD)
Request to Send (RTS)
Clear to Send (CTS)
RS422/485 Data +
RS422/485 Data -

Y I N N e S

[e—

Counter/Timers - There are three independent soft-
ware programmable 16-bit counter/timers available
through the 82C54 to solve most of the timing prob-
lems in microcomputer systems design. Six flexible
timer modes allow the 82C54 to be used as an event
counter, time delay, multitasking executive time base,
programmable one-shot, clock, motor controller,
square wave generator, baud rate generator, and other
applications. The individual counter channels can be
cascaded for longer count sequences.



The outputs of each counter/timer can be jumpered to
the 82C59A PIC to generate vectored interrupts. The
Clock, Gate and Output of all 3 counter/timers are
accessable through jumper options and available for
external use through J2, a 10 pin connector. The
standard connector configuration is as follows:

J2 Pinout - Counter/Timer

Pin Signal
2 CLK 0 Input
4 Gate 0
6 CIK 1 Input
8 Gate 1
10 CIK 2 Input
1,35 Ground
7,9 Ground

Watchdog Timer - Counter 2 of the 82C54 has a
special configuration option to allow its output to
serve as a retriggerable watchdog timer. The counter
output can be jumpered to PBRESET® to automatically
reset the processor after a programmable period of
time. This is important for use in remote and unat-
tended applications.

Real Time Clock - An optional Dallas Semiconductor
Smart Watch can be added to one of the memory
sockets. This device contains a calendar clock, oscilla-
tor, battery and powerfail detect logic in a single 28-
pin socket. The chip keeps track of hundreths of
seconds, seconds, minutes, hours, days, date of month,
and years. Additionally the device allows a 2K or 8K
byte CMOS RAM to plug “piggy back” into the Smart
Watch and operate transparantly in the same memory
space providing both a calendar clock and battery
backed memory. For a detailed data sheet and applica-
tion note call Dallas Semiconductor at 214-450-0400.

Multimodule - A single iSBX Multimodule connector
is provided to accomodate a single-wide, 36-pin (8-
bit) I/O expansion module. iSBX modules are available
for implementing serial or parallel I/O, A/D and D/A
converters, disk controllers, graphics controllers, and
other special purpose peripheral functions.

Interrupts - An on-board master 82C59A Program-
mable Interrupt Controller (PIC) provides 8 vectored
priority interrupts for quick response to various inter-
rupt conditions for real time systems. Vectored inter-
rupts can be generated from the front plane interrupt
connector, the serial channel, 3 counter/timer outputs,
8087 coprocessor, iSBX multimodules, or the STD-
8088 backplane signal INTRQ". All interrupt sources

are jumpered selectable by the user and assigned uni-
que vectors by the PIC.

Five interrupt request lines are available over the front
plane and are accessed through the connector. The
8088 parallel interrupt priority scheme is implemented
over the front plane of the card for multiple interrupt-
ing cards. Alternatively the cascade STD-8088 interrupt
priority scheme is implemented by supplying the slave
cascade address over the STD Bus address lines A8 -
A10 during interrupt acknowledge cycles. The pinout
of the external interrupt source connector J3 is as
follows.

J3 Pinout - Interrupts

Pin Signal
2 Int Req O
4 Int Req 1
6 Int Req 2
8 Int Req 3
10 Int Req 4
1,35 Ground
7,9 Ground

1/0 - I/O ports are specified by a 16-bit address by the
80C88 for a total system capacity of 64K ports. IOEXP
is supported and driven by A8. For the lower 256 port
addresses, IOEXP will be active low when ports 00-FF
hex are accessed. This allows I/O mapped boards
which only decode 8-bits to be mixed with boards
that decode 16-bits.

The LPM-SBC8 onboard I/0 mapped devices start at
80 and go through A7 hexadecimal.

Reset - A precision 4.5 volt band gap voltage compara-
tor circuit is used to accurately determine the Vcc vol-
tage status. Upon detection of an out of tolerance
condition, a PBRESET" is generated. This is critically
important in order to detect brown-out or power fail
conditions. Also the reset circuit ensures that the
power is a nominal 4.5 volts before executing a
power-on reset. This circuit also inhibits the proces-
sor’s memory write line, preventing invalid data from
being written to battery backed RAMs or EEPROMs
during power fluctuations.

CMOS STD Bus - The LPM-SBC8 is available for the
CMOS STD Bus and is designed with high speed, low
power CMOS logic devices. CMOS offers a high degree
of noise immunity, low power consumption, and a
wide temperature range (-40 to +85°C) for use in
harsh industrial environments.
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CMOS STD Bus cards should not be used in termi-
nated backplane systems. The extra capacitive loading
of the termination networks degrade system perform-
ance. It is recommended that WinSystems’ high per-
formance shielded motherboards and card racks be
used.

C-THRU-ROM - C-THRU-ROM (CTR) is an optional
comprehensive, full featured integrated debugging
package for generating standalone ROMable programs
with Microsoft C for use with the LPM-SBC8. CTR is
designed specifically for embedded systems
applications development. It allows one to debug C
source, assembly language, or mixed code. All
hardware and software is included to allow any PC-
XT/AT compatible computer to function as a
development workstation while being linked to the
target SBC for direct real time debugging by the
source level debugger.

SPECIFICATIONS

Electrical

Bus Interface: CMOS STD-8088 compatible.
System Clock: 5.0 or 8.0 MHz

Serial Interface: RS-232 and RS-422/485

Interrupts: TTL input level with 10K ohm pull-up
resistors

Timers: 5 74LS TTL loads
Vee = +5V 10% at 105 mA typ.

Without RS-422 Drivers:
Vee = +5V 110% at 45 mA typ.

Memory
Addressing: 1 Megabyte

Capacity: Supports 8K, 16K, and 32K, and 64K byte
28-pin RAM, ROM, EPROM, and EEPROMs.

Mechanical

Dimensions: Meets all STD Bus mechanical specifica-
tions except I/O connectors extend
beyond card edge: 4.5 x 7.0 x 0.6 inches

WinSystems, Inc.

LPM-SBC8 I/O MAP

1/0 Port Address Device Register
(nexadecimal)
80 82C54 Counter 0
81 82C54 Counter 1
82 82C64 Counter 2
83 82C54 Mode Control
84 Reserved
85 Reserved
86 Reserved
87 Reserved
88 82C59 ICW/OCW 0
89 82C59 ICW/OCW 1
8A - 8F Reserved
90 82C52 Data
91 82C52 UCR/USR
92 82C52 MCR
93 82C52 BRSR/MSR
94 - 97 Reserved
98 - 9F iSBX Module MCSO
AO - A7 iSBX Module MCS1
Connectors

Serial 1/0: 14-pin 0.100” grid
Interrupts:  10-pin 0.100” grid

Counter/timer: 10-pin 0.100” grid

iSBX Multimodule: 36-pin 0.100” dual row female
Jumpers: 0.025” square posts

Environmental

Operating Temperature: -40° to +85°C
Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION

LPM-SBC8-5 CMOS STD-8088 Single Board Multifunc-
tion Computer and manual; 5 MHz.

LPM-SBC8-8 CMOS STD-8088 Single Board Multifunc
tion Computer and manual; 8 MHz.

CTR-M-SBC8 Remote C Symbolic Debugger develop-
ment kit for Microsoft C

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



diagnostic loopback capability

interrupt sources

8088 Multifunction Single Board Computer
Direct addressing to 1 Mbyte
8087 Numeric Coprocessor socket

Choice of CPU speeds (5 & 8 MHz)

Optional debug monitor PROM

Two 28 pin bytewide memory sockets supporting
RAM, ROM, EPROM, and EEPROMs

Serial RS-232 or RS-422/485 serial interface with

Programmable baud rate from 50 to 38.4 Kbaud
8259A Programmable interrupt controller with 8

Supports cascadeable or front plane interrupts
iSBX Multimodule expansion connector

Three 16-bit Counter/Timer channels (8254A)
Optional 8080 software emulation

Precision power-on/brown out detect circuit
CMOS STD Bus version available: LPM-SBC8
Operational temperature range: 0 to +60°C

The MCM-SBCS8 is a powerful, multifunction 8088 STD
Bus single board computer combining the CPU, 2 28-
pin memory sockets, 8087 socket, 3 counter/timers,
serial 1/O, interrupt controller, precision powerfail/
brown out reset circuit, watchdog timer and full STD
Bus interface onto a single card. Furthermore, an iSBX

multimodule connector is incorporated on the card to

support expansion modules mounted on the board.
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FUNCTIONAL CAPABILITY
R

Processor - The MCM-SBC8 incorporates the popular
16-bit 8088 processor which has a 20-bit direct ad-
dress capability of 1 Mbyte. The processor is fully
buffered and operates at either 5 or 8 MHz.

A NEC V20 processor can optionally be installed for
improved performance. The V20 executes faster than
the 8088 because of its pipelined architecture. Also
the processor has a powerful instruction superset in-
cluding bit processing, packed BCD operations, and 8
and 16-bit signed and unsigned arithmetic in binary
and BCD including high-speed multiplication/division
instructions.

The V20 will also operate in the 8080 emulation
mode. In this mode, the 8080 instruction set is. emu-
lated by the V20 allowing migration of previously
developed 8-bit software to this board.

SLEEP Mode - The MCM-SBC8 with the NEC V20 has
a low power standby mode to reduce power consump-
tion. The standby mode is available in both the native
8088 and 8080 emulation mode. The processor stops
in a known condition with only the internal oscillator
and standby release circuits operational. The mode is
released by detection of a SYSRESET®, INTRQ"® or
NMIRQ* external interrupt.

8087 Coprocessor - The SBC8 card is configured for
the maximum mode in order to support an optional
8087 Coprocessor providing up to 100 times the per-
formance of the CPU alone. It provides arithmetic,
logarithmic, exponential, trigonometric, and floating
point arithmetic with up to 80-bit results.

Addressing - The 8088 processor supports direct
addressing of 1 Mbyte on 20 address lines. Address
lines AO through A15 are driven directly onto the STD
Bus. Address lines A16 through A19 are time multi-
plexed onto data lines DO through D3 at the beginning
of each memory operation. Memory cards latch A16
through A19 on the rising edge of MCSYNC". The
multiplexing of the extra address lines on the data bus
requires no additional CPU overhead and is transparant
and compatible to other I/0O mapped cards. The SBC8
conforms to the STDMG STD-8088 specifications.

Memory - Two JEDEC standard 28-pin bytewide
sockets are provided to allow the use of RAM, ROM,
EPROM or EEPROMs. The sockets are configurable for
8K, 16K, or 32K byte RAMs and up to 64 Kbyte
EPROM devices. The first socket is configured to
accept an EPROM mapped at FFFFOh for the 8088’s
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power on restart address. The second socket is
mapped to begin at 00000h to support the 8088 inter-
rupt vector table structure and user application code.
The sockets can be remapped if different options are
required.

MEMEX is not used and is open.

Communications - A fully buffered serial asynchro-
nous channel is implemented with the 82C52 full
duplex, programmable communication interface device.
The 82C52 contains an independent on-chip software
programmable baud rate generator. It has 18 different
frequencies that are jumper selectable from 50 through
38.4K bits per second.

In asynchronous mode, the card will work with 5 to 8
bit characters. It will handle 1, 1'%, or 2 stop bits; false
start bit detection, and automatic break detection and
handling. Error detection is provided for parity, over-
run, and framing. The serial channel is setup to pro-
vide internal diagnostics such as loopback and echo
mode on the data stream. Also the bidirectional con-
trol for the RS-422/485 signals is done by the 82C52.
The serial channel status signals can be jumpered to
the 8259A to generate vectored interrupts.

Both RTS and CTS modem handshake lines are pro-
vided in addition to the transmit and receive lines.
Jumper options permit configuration of the serial I/O
as either DCE or DTE. Both the RS-232 and RS-422/485
interface levels are brought out to a 14-pin connector.
This allows easy connections to flat cables with 25 pin
RS-232 ”D” type connectors.

J1 Pinout - SIO Channel

Pin Signal
1,7 Ground
2 Transmit Data (TxD)
3 Receive Data (RxD)
4 Request to Send (RTS)
5 Clear to Send (CTS)
14 RS422/485 Data +
15 RS422/485 Data -

Counter/Timers - There are three independent soft-
ware programmable 16-bit counter/timers available
through the 8254 to solve most of the timing pro-
blems in microcomputer systems design. Six flexible
timer modes allow the 8254 to be used as an event
counter, time delay, multitasking executive time base,
programmable one-shot, clock, motor controller,
square wave generator, baud rate generator, and other
applications. The individual counter channels can be
cascaded for longer count sequences.




The outputs of each counter/timer can be jumpered to
the 8259A PIC to generate vectored interrupts. The
Clock, Gate and Output of all 3 counter/timers are
accessable through jumper options and available for
external use through J2, a 10 pin connector. The stan-
dard connector configuration is as follows:

J2 Pinout - Counter/Timers

Pin Signal
2 CLK 0 Input
4 Gate 0
6 CLK 1 Input
8 Gate 1

10 CIK 2 Input

135 Ground

7.9 Ground

Watchdog Timer - Counter 2 of the 8254A has a
special configuration option to allow its output to
serve as a retriggerable watchdog timer. The counter
output can be jumpered to PBRESET® to automatically
reset the processor after a programmable period of
time. This is important for use in remote and unat-
tended applications.

Real-Time Clock - An optional Dallas Semiconductor
Smart Watch can be added to one of the memory
sockets. This device contains a calendar clock, oscil-
lator, battery and powerfail detect logic in a single
28-pin socket. The chip keeps track of hundreths of
seconds, seconds, minutes, hours, days, date of month,
and years. Additionally the device allows a 2K or 8K
byte CMOS RAM to plug "piggy back” into the Smart
Watch and operate transparantly in the same memory
space providing both a calendar clock and battery
backed memory. For a detailed data sheet and applica-
tion note call Dallas Semiconductor at 214-450-0400.

Multimodule- A single iSBX Multimodule connector is
provided to accomodate a single-wide, 36-pin (8-bit)
I/0 expansion module. iSBX modules are available for
implementing serial or parallel I/O, A/D and D/A con-
verters, disk controllers, graphics controllers, and
other special purpose peripheral functions.

Interrupts - An on-board master 8259A Programmable
Interrupt Controller (PIC) provides 8 vectored priority
interrupts for quick response to various interrupt con-
ditions for real time systems. Vectored interrupts can
be generated from the front plane interrupt connector,
the serial channel, 3 counter/timer outputs, 8087 co-
processor, iSBX multimodules, or the STD-8088 back-
plane signal INTRQ". All interrupt sources are jumper
selectable by the user and assigned unique vectors by
the PIC.

Five interrupt request lines are available over the front
plane and are accessed through the connector. The
8088 parallel interrupt priority scheme is implemented
over the front plane of the card for multiple interrupt-
ing cards. Alternatively the cascade STD-8088 interrupt
priority scheme is implemented by supplying the slave
cascade address over the STD Bus address lines A8 -
A10 during interrupt acknowledge cycles. The pinout
of the external interrupt source connector J3 is as
follows.

J3 Pinout - Interrupts

Pin Signal
2 Int Req 0
4 Int Req 1
6 Int Req 2
8 Int Req 3
10 Int Req 4
1,3,5 Ground
7,9 Ground

I/0 - 1/0 ports are specified by a 16-bit address by the
8088 for a total system capacity of 64K ports. IOEXP is
supported and driven by A8. For the lower 256 port
addresses, IOEXP will be active low when ports 00-FF
hex are accessed. This allows I/O mapped boards
which only decode 8-bits to be mixed with boards
that decode 16-bits.

The MCM-SBC8 onboard I/O mapped devices start at

80 and go through A7 hexadecimal.
MCM-SBC8 1/0 Map
I/0 Port Address .
(hexadecimal) Device
80 8254 Counter O
81 8254 Counter 1
82 8254 Counter 2
83 8254 Mode Control
84 Reserved
85 Reserved
86 Reserved
87 Reserved
88 8259 ICW/OCW 0
89 8259 ICW/OCW 1
8A-8F Reserved
90 8252 Data
91 8252 UCR/USR
92 8252 MCR
93 8252 BRSR/MSR
94-97 Reserved
98-9F iSBX Module MCSO
AO0-A7 iSBX Module MCS1




Reset - A precision 4.5 volt band gap voltage
comparator circuit is used to accuragely determine
the Vcc voltage status. Upon detection of an out of
tolerance condition, a PBRESET" is generated. This is
critically important in order to detect brown-out or
power fail conditions. Also the reset circuit ensures
that the power is 2 nominal 4.5 volts before executing
a power-on reset. This circuit also inhibits the proces-
sor’s memory write line, preventing invalid data from
being written to battery backed RAMs or EEPROMs
during power fluctuations.

C-THRU-ROM - C-THRU-ROM (CTR) is an optional
comprehensive, full featured integrated debugging
package for generating standalone ROMable programs
with Microsoft C for use with the MCM-SBC8. CTR is
designed specifically for embedded systems appli-
cations development. It allows one to debug C source,
assembly language, or mixed code. All hardware and
software is included to allow any PC-XT/AT
compatible computer to function as a development
workstation while being linked to the target SBC for
direct real time debugging by the source level
debugger.

SPECIFICATIONS

Electrical

Bus Interface: CMOS STD-8088 compatible.
System Clock: 5.0 or 8.0 MHz

Serial Interface: RS-232 and RS-422/485

Interrupts: TTL input level with 10K ohm pull-up
resistors

Timers: 5 74LS TTL loads
Vee = +5V 15% at 850 mA typ.

WinSystems, Inc.

Memory
Addressing: 1 Megabyte

Capacity: Supports 8K, 16K, and 32K, and 64K byte
28-pin RAM, ROM, EPROM, and EEPROMs.

Mechanical

Dimensions: Meets all STD Bus mechanical specifica-
tions except I/O connectors extend
beyond card edge: 4.5 x 7.0 x 0.6 inches

Jumpers: 0.025” square posts
Connectors

Serial 1/0: 14-pin 0.100” grid
Interrupts:  10-pin 0.100” grid

Counter/timer: 10-pin 0.100” grid

iSBX Multimodule: 36-pin 0.100” dual row female
Environmental

Operating Temperature: 0° to +60°C
Non-condensing relative humidity: 0% to 95%

ORDERING INFORMATION
[ e N e

MCM-SBC8-5 STD-8088 Single Board Multifunction
Computer and manual; 5 MHz.

MCM-SBC8-8 STD-8088 Single Board Multifunc
tion Computer and manual; 8 MHz.

CTR-M-SBC8 Remote C Symbolic Debugger develop-
ment kit for Microsoft C

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



8-Bit Processor Selector Guide
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LPM-102 CMOS
780 2,4,6 64 64 2 —
MCM-102 NMOS/TTL
LPM-7815 CMOS 80CS85
46 32 32 j— —
MCM-7815 NMOS/TTL 8085
LPM-CPU2A CMOS Z80A
2,4,6 64 64 — —
MCM-CPU2A NMOS/TTL Z80
LPM-SBC3 CMOS
780 46 64 64 2 16
MCM-SBC3 NMOS/TTL
LPM-SBC5 CMOS
64180 3,6 128 64 4 16
MCM-SBC5 NMOS/TTL
LPM-SBCG CMOS
64180 3.6 128 64 2 24
MCM-SBC6 NMOS/TTL
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WinSystems

CMOS STD BUS

®

LPM-7815
80C85A
CPU Card

FEATURES

Industry standard 80C85A processor

Four 28-pin Bytewide sockets supporting RAM’s,
ROM, and EPROMs

DMA to onboard memory

MEMEX memory expansion control

Compatible memory map options to the Pro-Log
78C05 and 78C15 processor cards

Access to serial data lines and 5.5, 6.5, and 7.5
interrupts

Two connectors to support 78C15 and 78C05
pin-outs

IOEXP jumper option

Precision power-on/ brown-out reset circuit

Plug compatible with Pro-Log 78C15
Temperature range: -40° to +85°C

Single .+5 volt supply

The LPM-7815 is a powerful, compact STD Bus 80C85A
single board computer with four versatile 28-pin
JEDEC memory sockets for RAMs, ROMs and/or
EPROMSs. WinSystems has implemented the mapping
that allows the board to be configured to emulate the
same system memory map as the Pro-Log 78C05 and
78C15 processor cards. This flexibility permits the
LPM-7815 to be an upward compatible replacement to
these cards using the latest in high density memory
technology. Any combination of RAM or EPROM

T
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devices can be supported within the memory sockets.
Also two external connectors are on the board to pro-
vide 1/O for either 78C05 or 78C15 applications. The
board is available in both NMOS and CMOS
versions.

OSCILLATOR

Nl
SERIAL
OuTPUT

cPU

PRECISION
RESET

[+

2
1 INTERRUPT AND
Al SERIAL INPUT

¥

WR*
PBRESET*

CLOCK*
WAITRQ"

SHADING INDICATES SOCKETS ONLY

4 -81




FUNCTIONAL CAPABILITY
A e

Processor - The 78C15 is a fully buffered and fully
expandable 80C85A processor card operating at either
6.144 or 4.0 MHz. Address, data, and control busses
have been made bidirectional to allow external masters
to have direct access to the onboard memory devices.

It implements the serial data lines SID and SOD from
the processor; buffers and outputs them to two connec-
tors on the top of the board.

Interrupts - Interrupts are supported with the RST
5.5, 6.5, and 7.5 priority interrupt inputs. These three
inputs are buffered from the external connector and
can be used to cause general purpose maskable inter-
rupts in the 80C85A processor.

The LPM-7815 has two connectors for the serial I/O
and interrupt lines. Since the WinSystems LPM-7815
combines both the features of the 78C05 and 78C15
processor cards, two different connector types are
installed on the card. Connectors J1 and J2 are identi-
cal to the corresponding 78C15 right angle male
header connectors. JIA is identical to the 78CO05
machine tool DIP socket connector J1.

Memory - The memory consists of four 28-pin sockets
capable of supporting RAM, ROM, or EPROMs. In
78C15 applications, they can support up to 32K bytes
consisting of any combination of four 8K x 8 devices
and it duplicates the memory map exactly. Each socket
can be individually jumpered to address 8K bytes in
the upper or lower 32K address space.

This board can also accomodate the 78C05 memory
map as well. The 78C05 memory map is divided into
four 16K byte quadrants. Only EPROMs can be placed
in the lower 8K bytes of any quadrant and only 4K of
RAM can be placed in the remaining upper 8K on the
Pro-Log 78C05. WinSystems does not impose this limi-
tation on the system memory map and allows any
combination of RAM/ROM devices to be placed in the
sockets. WinSystems decodes the quadrant into 4K
byte segments for each socket which allows higher
density memory devices to be used. Since it is becom-
ing more difficult to obtain 2K x 8 EPROM memory
devices, this memory map allows the 78C05 to use
2732 type devices.

WinSystems, Inc.

Unused sockets can be disabled, releasing space for
use by other memory devices not on this card.

.

The polarity of the MEMEX signal is jumper selectable
and can be active high, active low or not connected to
the Bus. MEMEX is active when on board memory is
being accessed.

Reset - A precision power fail detect sequencer is
used to detect both power up and power fail condi-
tions. In the event of a voltage out of tolerance condi-
tion, the system will automatically generate a
PBRESET".

SPECIFICATIONS

Electrical

Systems Clock: 6.250 MHz or 6.144 MHz or 4.0 MHz
Serial Interface: TTL levels
Interrupts: TTL levels

Vee = +5V 110% at 15 mA typ.
Memory

Capacity: Supports 2K, 4K, or 8K byte RAM, ROM, and
EPROMs

Mechanical

Dimensions: Meets all STD Bus mechanical dimensions
Jumpers: 0.025” square posts

Connectors

System: 56-pin dual 0.125 inch centers
1/0: Two 8-pin right angle on 0.100 grid
16-pin DIP socket

Environmental

Operating Temperature: —40° to +85°C
Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION

LPM-7815-0 6.25 MHz 80C85A based single board
computer with manual

LPM-7815-1 6.144 MHz 80C85A based single
board computer with manual

LPM-7815-2 4.0 MHz 80C85A based single board

computer with manual

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



WinSystems

STD BUS

MCM-7815

8085A
CPU Card

FEATURES

® Industry standard 8085A processor

® Four 28-pin Bytewide sockets supporting RAM’s,
ROM, and EPROMs

DMA to onboard memory

MEMEX memory expansion control

Compatible memory map options to the Pro-Log
7801, 7805, and 7815 processor cards

Access to serial data lines and 5.5, 6.5, and 7.5
interrupts

Two connectors to support 7815, 7805 and 7801
pin-outs

IOEXP jumper option

Precision power-on/ brown-out reset circuit
Plug compatible with Pro-Log 7815

Single +5 volt supply

CMOS STD Bus version available (LPM-7815)

The MCM-7815 is a powerful, compact STD Bus 8085A
single board computer with four versatile 28-pin
JEDEC memory sockets for RAMs, ROMs and/or
EPROMs. WinSystems has implemented the mapping
that allows the board to be configured to emulate the
same system memory map as the Pro-Log 7801, 7805,
and 7815 processor cards. This flexibility permits the
MCM-7815 to be an upward compatible replacement
to these cards using the latest in high density memory
technology. Any combination of RAM or EPROM de-
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vices can be supported within the memory sockets.
Also two external connectors are on the board to pro-
vide I/O for either 7805 or 7815 applications. The
board is available in both NMOS and CMOS versions.
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FUNCTIONAL CAPABILITY

Processor - The 7815 is a fully buffered and fully
expandable 8085A processor card operating at
either 6.144 or 6.250 MHz. Address, data, and
control busses have been made bidirectional to allow
external masters to have direct access to the onboard
memory devices.

It implements the serial data lines SID and SOD from
the processor, buffers and outputs them to two con-
nectors on the top of the board.

Interrupts - Interrupts are supported with the RST
5.5, 6.5, and 7.5 priority interrupt inputs. These three
inputs are buffered from the external connector and
can be used to cause general purpose maskable inter-
rupts in the 8085A processor.

The 7815 has two connectors for the serial I/O and
interrupt lines. Since the WinSystems MCM-7815 com-
bines both the features of the 7805 and 7815 pro-
cessor cards, two different connector types are in-
stalled on the card. Connectors J1 and J2 are identical
to the respective 7815 right angle male connectors.
J1A is identical to the 7805 machine tool DIP socket
connector J1.

Memory - The memory consists of four 28-pin sockets
capable of supporting RAM, ROM, or EPROMs. In 7815
applications, they can support up to 32K bytes consist-
ing of any combination of four 8K x 8 devices and it
duplicates the memory map exactly. Each socket can
be individually jumpered to address 8K bytes in the
upper or lower 32K address space.

This board can also accomodate the 7805 memory
map as well. The 7805 memory map is divided into
four 16K byte quadrants. Only EPROMs can be placed
in the lower 8K bytes of any quadrant and only 4K of
RAM can be placed in the remaining upper 8K on the
Pro-Log 7805. WinSystems does not impose this limita-
tion on the system memory map and allows any combi-
nation of RAM/ROM devices to be placed in the sock-
ets. WinSystems decodes the quadrant into 4K byte
segments for each socket which allows higher density
memory devices to be used. Since it is becoming more
difficult to obtain 2K x 8 EPROM memory devices, this
memory map allows the 7805 to use 2732 type
devices.

WinSystems, Inc.

Unused sockets can be disabled, releasing space for
use by other memory devices not on this card.

The polarity of the MEMEX signal is jumper selectable
and can be active high, active low or not connected to
the Bus. MEMEX is active when on board memory is
being accessed.

Reset - A precision power fail detect sequencer is
used to detect both power up and power fail condi-
tions. In the event of a voltage out of tolerance condi-
tion, the system will automatically generate a
PBRESET".

SPECIFICATIONS

Electrical

Systems Clock: 6.144 MHz or 6.250 MHz
Serial Interface: TTL levels
Interrupts: TTL levels

Vee = +5V 5% at 525 mA typ.
Memory

Capacity: Supports 2K, 4K, or 8K byte RAM, ROM, and
EPROMs

Mechanical

Dimensions: Meets all STD Bus mechanical
dimensions
Jumpers: 0.025” square posts

Connectors

System: 56-pin dual 0.125 inch centers

1/0: Two 8-pin right angle on 0.100 grid
16-pin DIP socket

Environmental

Operating Temperature: 0° to +65°C

Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION

MCM-7815-0  6.25 MHz 8085A based single board
computer with manual
MCM 7815-1  6.144 MHz 8085A based single board

computer with manual

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



FEATURES

Complete CMOS STD Bus Z80A Single Board
Computer

4 MHz operation

Three 28-pin Bytewide sockets for up to 64Kbytes
of RAM, ROM, EPROM, EEPROM, or Dallas Semi-
conductor BRAMs

8 individual selectable memory maps

DMA to on board memory

Two independent serial I/O Channels (Z80-SIO)
with handshake

Async baud rate software selectable to 9600 bps
Each channel capable of synchronous or
asynchronous operation

LED indicators on data lines

Four independent counter/timers on board
(Z80-CTC)

Precision power-on/brown out reset circuit
Operational Temperature: -40° to +85°C

The LPM-102 from WinSystems is an integrated, CMOS
Z80A STD BUS single board computer designed for
rugged industrial microcomputer applications. The
LPM-102 combines a Z80 processor with 2 in-
dependent synchronous/asynchronous RS-232 chan-
nels, a four channel counter/timer, three 28-pin byte-
wide sockets and a precision powerfail reset circuit on
a single CMOS STD Bus card.

.

Processor - The LPM-102 uses the industry standard
CMOS Z80 operating at 2.4576 MHz. The CPU will
run at 6 MHz. Contact the factory for further informa-
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tion. It supports all 3 interrupt modes plus non mask-
able interrupt (NMI) for maximum system perform-
ance.

Memory - Three JEDEC 28-pin bytewide memory sock-
ets are provided with 8 hardware selectable memory
maps. The memory sockets will support 2K, 4K, 8K,
16K, or 32K byte RAM, EPROM, and EEPROM devices.
It will support the Dallas Semiconductor battery back-
ed RAMs. Also one socket will support a 64Kbyte
EPROM. A control register allows the on board mem-
ory to be disabled for memory overlay applications.
The LPM-102 supports DMA to on board memory.

Serial I/O - Two full duplex RS-232-C serial channels
are provided with the Z80-SIO. This device supports
all common asynchronous and synchronous protocols,
byte or bit oriented such as SDLC, BiSync, etc.

Individual software selectable baud rates from 50-9600
bits per second are available for each asynchronous
channel. The Z80-CTC generates individual program-
mable baud rates for each channel for both asynchro-
nous and synchronous protocols.

Each channel is capable of full duplex asynchronous or
synchronous operation jumper configurable as either
Data Communications Equipment (DCE) or Data Ter-
minal Equipment (DTE) with modem handshake lines
(RTS, CTS, DTR, and DSR). Both channels have jumper
selectable LED’s on the transmit and receive data lines
for visual status.

Counter/Timers - A Z80-CTC provides 4 indepen-
dent channels for counting, timing and baud rate gen-
eration for the serial channels. It can be used to
generate real time clocks or other counting functions.
The counters are cascadeable for longer count se-
quences.

Real Time Clock - The LPM-102 can optionally be
populated with a Dallas Semiconductor DS-1216 Smart-
Watch. The SmartWatch provides time keeping infor-
mation including hundredths of seconds, seconds, min-
utes, hours, day, date, month, and year information.
The SmartWatch accepts either 24 or 28-pin JEDEC
Bytewide memory devices to be plugged into its soc-
ket. Then the DS-1216 plugs directly into one of the
memory sockets on board the LPM-102. This permits
full utilization of all the memory sockets while having
a transparent battery backed timekeeping function.

WinSystems, Inc.

Reset - A precision band gap voltage comparator cir-
cuit is used to accurately determine the Vcc status.
Upon detection of an out of tolerance condition, a
PBRESET" is generated. This is critically important in
order to detect brown-out or powerfail conditions.
This circuit also inhibits the processor’s write line,
preventing invalid data from being written to battery
backed RAMs or EEPROMs during power fluctuations.
A reset address of either 0000h or EO0Oh may be
selected.

SPECIFICATIONS

Electrical
System Clock: 2.4576 MHz, 4 MHz, 6 MHz

Vee = +5VDC T 10% at 50 mA typ., 75 mA max.
= +12 VDC ¥ 10% at 1.6 mA typ., 5 mA max.
=-12 VDC * 10% at 1.6 mA typ., 5 mA max.

Memory

Capacity: Three 28-pin JEDEC sockets. Supports 8K,
16K, 32K and 64K (socket 1 only) bytes of
RAM, ROM, EPROM, EEPROM or battery
backed RAM.

Memory map: 6 standard memory decoding configu-
rations plus 2 user programmable
options

1/0

Ports: Z80-CTC and -SIO reserved

7Ah to 7Fh and BCh to BFh
Counter/Timer: Four 8-bit timers with prescalers

Serial 1I/0: RS-232-C on both channels
Baud rate from 110 to 9600 bps

Mechanical

Dimensions: Meets all STD Bus general mechanical
specifications; 4.5 x 6.5 inches
Connectors

System: 56-pin dual on 0.125” centers
Serial I/O: Two 12-pin on 0.100” grid
Jumpers: 0.025” square posts

Environmental

Operating Temperature: -40°C to +85°C
Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION
[ e R ————
LPM-102-2 2.4576 MHz CMOS SBC

LPM-102-4 4 MHz LPM-102
LPM-102-6 6 MHz LPM-102

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



WinSystems

STD BUS

® . MCM-102

, . 780
Single Board Computer

FEATURES

® Complete STD BUS Z80 Single Board Computer

® 4 MHz operation, 6 MHz optional

® Three 28-pin Bytewide sockets for up to 64K bytes
of RAM, ROM, EPROM, EEPROM, or Dallas
Semiconductor BRAMs

¢ 8 individual selectable memory maps

® DMA to on board memory

® Two independent serial I/O Channels (Z80-SIO)
with handshake

® Async baud rate software selectable to 19.2Kb

® Each channel capable of synchronous or asynch-
ronous operation

® LED indicators on data lines

® Four independent counter/timers on board
(Z280-CTC)

® Precision power-on/brown out reset circuit

Replaces DY-4 DSTD-102

Optional CMOS version: LPM-102

The MCM-102 from WinSystems is an integrated, Z80
STD. Bus single board computer designed for rugged
industrial microcomputer applications. The MCM-102
combines a Z80 processor with 2 independent syn-
chronous/asynchronous RS-232 channels, a four chan-
nel counter/timer, three 28-pin bytewide sockets and
a precision powerfail reset circuit on a single STD Bus
card.

FUNCTIONAL CAPABILITY

Processor - The MCM-102 uses the industry standard
Z80 operating at 4 MHz with 6 MHz optional. It sup-
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ports all 3 interrupt modes plus nonmaskable interrupt
(NMI) for maximum system performance. It also gen-
erates the DRAM Refresh signal automatically. This
card replaces the DY-4 DSTD-102.

Memory - Three JEDEC 28 pin bytewide memory
sockets are provided with 8 hardware selectable mem-
ory maps. The memory sockets will support 2K, 4K,
8K, 16K, or 32K byte RAM, ROM, EPROM, and
EEPROM devices. It will support the Dallas Semicon-
ductor battery backed RAMs. Also one socket will sup-
port a 64K byte EPROM. A control register allows the
on board memory to be disabled for memory overlay
applications. The MCM-102 supports DMA to on board
memory.

Serial I/O - Two full duplex RS-232-C serial channels
are provided with the Z80-SIO. This device supports
all common asynchronous and synchronous protocols,
byte or bit oriented such as SDLC, Bisync, etc.

Individual software selectable baud rates from 50-
19200 bits per second are available for each asynchro-
nous channel. Either a separate baud rate generator or
the Z80-CTC can provide the input clock.

Each channel is capable of full duplex asynchronous or
synchronous operation, jumper configurable as either
Data Communications Equipment (DCE) or Data Ter-
minal Equipment (DTE) with modem handshake lines
(RTS, CTS, DTR, and DSR). Both channels have jumper
selectable LED’s on the transmit and receive data lines
for visual status.

Counter/Timers - A Z80-CTC provides 4 independ-
ent channels for counting, timing and baud rate gen-
eration for the serial channels. It can be used to gen-
erate real time clocks or other counting functions. The
counters are cascadeable for longer count sequences.

Real Time Clock - The MCM-102 can optionally be
populated with a Dallas Semiconductor DS-1216 Smart-
Watch. The SmartWatch provides time keeping infor-
mation including hundredths of seconds, seconds,
minutes, hours, day, date, month, and year information.
The SmartWatch accepts either 24 or 28-pin JEDEC
Bytewide memory devices plugged into its socket.
Then the DS-1216 plugs directly into one of the mem-
ory sockets onboard the MCM-102. This permits full
utilization of all the memory sockets while having a
transparent battery backed timekeeping function.

Reset - A precision band gap voltage comparator cir-
cuit is used to accurately determine the Vcc status.

WinSystems, Inc.

Upon detection of an out of tolerance condition, a
PBRESET" is generated. This is critically important in
order to detect brown-out or powerfail conditions.
This circuit also inhibits the processor’s write line,
preventing invalid data from being written to battery
backed RAMs or EEPROMs during power fluctuations.
A reset address of either 0000h or E000Oh may be
selected.

SPECIFICATIONS

Electrical
System Clock: 4.0 MHz or 6 MHz.
Memory

Capacity: Three 28-pin JEDEC sockets. Supports 8K,
16K, 32K and 64K (socket 1 only) bytes of
RAM, ROM, EPROM, EEPROM or battery
backed RAM.
Memory map: 6 standard memory decoding configura-
tions plus 2 user programmable options

I/0

Ports: Z80-CTC and -SIO reserved
7Ah to 7Fh and BCh to BFh

Counter/Timer: 4 cascadeable 8-bit timers with
prescalers

Serial I/O: RS-232-C on both channels
Baud rate from 110 to 19200 bps

+S5VDC ¥ 5% at 750 mA typ., 975 mA max.
+12 VDC t10% at 50 mA typ., 75 mA max.
-12 VDC 1 10% at 50 mA typ., 75 mA max.

Mechanical

Dimensions: 4.5 x 6.5 inches
Connectors

Vcc

System: 56-pin dual on 0.125” centers
Serial I/O: Two 12-pin on 0.100” grid
Jumpers: 0.025” square posts

Environmental

Operating Temperature: 0°C to +65°C
Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION

MCM-102-4 4.0 MHz SBC with operations manual
MCM-102-6 6.0 MHz with operations manual

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553




WinSystems’

CMOS STD BUS

LPM-CPU2A
CMOS 780
CPU Card

FEATURES

780 CPU at 2.5 and 4.0 MHz

Six 28-pin Bytewide sockets support up to 64K
bytes of memory in various combinations of RAM,
EPROM, EEPROM and BRAM

No external memory boards required

8 individual selectable memory maps

Jumper selectable wait state generator

Jumper selectable reset address

Precision power on reset/brown out detect circuit
Extended temperature operation: -40°C to +85°C

Single +5 volt supply

The LPM-CPU2A is a CMOS STD Bus Z80 CPU featur-
ing six 28-pin memory sockets that hold up to 64K
bytes of memory in various combinations of RAM,
ROM, EPROM, EEPROM, and battery backed RAM. This
eliminates the need for external memory boards. A
programmable, four channel, cascadeable Counter/
Timer is also included on board.

FUNCTIONAL CAPABILITY
[ e e ——

Processor - The LPM-CPU2A uses the industry stand-
ard Z80 operating at 2.5 or 4.0 MHz. It supports all 3
interrupt modes plus nonmaskable interrupt (NMI). It
generates the Dynamic RAM Refresh signal automati-

4 independent cascadeable counter/timers (Z80-CTC)
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cally. Refresh occurs during each OP code fetch cycle
and is transparent to system throughput.

Memory - Six 28-pin bytewide memory sockets are
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provided that hold up to 64K bytes of memory elimi-
nating the need for external memory boards. The mem-
ory sockets support any combination of JEDEC stand-
ard 24- or 28-pin 2K, 4K, 8K, and 16K RAM, ROM,
EPROM, EEPROM, and Dallas Semiconductor nonvola-
tile memory modules. Each memory socket can be
individually jumper configured for any type of memory
device. Also one socket can accept a 32K byte memory
device. Eight jumper selectable memory maps are pro-
vided standard. WinSystems or the user can optionally

custom reprogram the map on any 2K byte boundary.

EEPROMs, the Dallas Semiconductor SmartWatch, and
64K and 256K Nonvolatile Memory Modules can be
inserted in the memory sockets. The CPU’s write line
is inhibited by the powerfail reset circuit to prevent
bad data from being written to the devices during Vcc
out of tolerance conditions.

A jumper selectable wait state generator circuit is avail-
able to ensure sufficient memory access times for slow-
er memory devices.

Counter/Timers - The Z80-CTC provides 4 indepen-
dent channels for software programmable counting
and timing functions. The trigger inputs and zero
count outputs are buffered and wired to a 26-pin con-
nector at the top of the board. A strapping option
permits cascading of the four CTC channels for longer
count sequences.

Real Time Clock - An optional Dallas Semiconductor
DS-1216 SmartWatch can be plugged into one of the
memory sockets. The SmartWatch provides timekeep-
ing information including hundredths of seconds,
seconds, minutes, hours, day, date, month and year. it
permits either 24- or 28-pin memory devices to be
plugged into its socket and then the DS-1216 plugs
directly into one of the LPM-CPU2A’s memory sockets.
This permits full utilization of all the memory sockets
while having a transparent battery backed timekeeping
function.

Reset - A precision band gap voltage comparator cir-
cuit is used to accurately determine the Vcc status.
Upon detection of an out of tolerance condition, a
PBRESET" is generated. This is critically important in
order to detect brown-out or powerfail conditions.
This circuit inhibits the CPU’s write line, preventing
invalid data from being written to battery backed
RAMs or EEPROMs during power fluctuations. A jump-
er selectable reset address of either 0000h or EO0Oh is
provided.

WinSystems, Inc.

CMOS STD Bus - The LPM-CPU2A is designed with
high speed, low power CMOS logic devices which
offer a high degree of noise immunity, low power
consumption, and a wide operational temperature
range.

SPECIFICATIONS
Electrical

System Clock: 2.5 or 4.0 MHz.
Vee = +5VDC 1t 10% at 35 mA typ., 55 mA max.

Memory

Capacity: Six 28-pin JEDEC sockets. Supports 2K, 4K,
8K, 16K and 32K (socket 1 only) bytes of
RAM, ROM, EPROM, EEPROM or battery
backed RAM.

Memory map: 6 standard memory decoding configura-
tions plus 2 user programmable options

I/0

Ports: Z80-CTC reserved
7Ah to 7Fh or FCh to FFh

Counter/Timer: 4 cascadeable 8-bit timers with
prescalers

Mechanical

Dimensions: Meets all STD Bus general mechanical
specifications, 4.5 x 6.5 inches

Connectors

System: 56-pin dual on 0.125” centers
CTC: 26-pin on 0.100” grid

Jumpers: 0.025” square posts
Environmental

Operating Temperature: -40°C to +85°C
Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION
[ e e

LPM-CPU2A-2 2.5 MHz CMOS 780 CPU
LPM-CPU2A-4 4.0 MHz CMOS Z80 CPU
'WINMONS8O0-CPU2 Monitor firmware for the CPU2

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553



WinSystems® Voo

STD BUS ' Single Board Computer

FEATURES

® Replaces the Mostek MDX-CPU2A and MDX-CPU2B
® 780 CPU at 2.5, 4.0 and 6.0 MHz

® Six 28-pin Bytewide sockets support up to 64K
bytes of memory in various combinations of RAM,
EPROM, EEPROM and BRAM

No external memory boards required

8 individual selectable memory maps

4 independent cascadeable Counter/Timers (Z80-CTC)
Jumper selectable wait state generator

Jumper selectable reset address

Precision power on reset/brown out detect circuit
® Single +5 volt supply

® Optional CMOS version: LPM-CPU2A

The MCM-CPU2A is a STD Bus Z80 CPU featuring six
28-pin memory sockets that hold up to 64K bytes of
memory in various combinations of RAM, ROM,
EPROM, EEPROM, and battery backed RAM. This elim-
inates the need for external memory boards. A pro-
grammable, four channel, cascadeable counter/timer is
also included on board. The MCM-CPU2A is a func-
tional replacement for the Mostek MDX-CPU2A and
MDX-CPU2B.

FUNCTIONAL CAPABILITY all 3 interrupt modes plus nonmaskable interrupt
A (NMI). It generates the Dynamic RAM Refresh signal

Processor - The MCM-CPU2A uses the industry stand- automatically. Refresh occurs during each OP code
ard Z80 operating at 2.5, 4.0 or 6.0 MHz. It supports fetch cycle and is transparent to system throughput.
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The MCM-CPU2A replaces the Mostek MDX-CPU2A
and -CPU2B.

Memory - Six 28-pin bytewide memory sockets are
provided that hold up to 64K bytes of memory elimi-
nating the need for external memory boards. The mem-
ory sockets support any combination of JEDEC stand-
ard 24- or 28-pin 2K, 4K, 8K, and 16K RAM, ROM,
EPROM, EPROM, and Dallas Semiconductor nonvola-
tile memory modules. Each memory socket can be
individually jumper configured for any type of memory
device. Also one socket can accept a 32K byte memory
device. Eight jumper selectable memory maps are pro-
vided standard. WinSystems or the user can optionally
custom reprogram the map on any 2K byte boundary.

EEPROMs, the Dallas Semiconductor SmartWatch, and
64K and 256K Nonvolatile Memory Modules can be
inserted in the memory sockets. The CPU’s write line
is inhibited by the powerfail reset circuit to prevent
bad data from being written to the devices during Vcc
out of tolerance conditions.

A jumper selectable wait state generator circuit is avail-
able to ensure sufficient memory access times for slow-
er memory devices.

Counter/Timers - The Z80-CTC provides 4 indepen-
dent channels for software programmable counting
and timing functions. The trigger inputs and zero
count outputs are buffered and wired to a 26-pin con-
nector at the top of the board. A strapping option
permits cascading of the four CTC channels for longer
count sequences.

Real Time Clock - An optional Dallas Semiconductor
DS-1216 SmartWatch can be plugged into one of the
memory sockets. The SmartWatch provides timekeep-
ing information including hundredths of seconds, se-
conds, minutes, hours, day, date, month and year. It
permits either 24- or 28-pin memory devices to be
plugged into its socket and then the DS-1216 plugs
directly into one of the MCM-CPU2A’s memory sock-
ets. This permits full utilization of all the memory
sockets while having a transparent battery backed
timekeeping function.

Reset - A precision band gap voltage comparator cir-
cuit is used to determine the Vcc status. Upon detec-
tion of an out of tolerance condition, a PBRESET" is
generated. This is critically important in order to de-

WinSystems, Inc.

tect brown-out or powerfail conditions. This circuit
inhibits the CPU’s write line, preventing invalid data
from being written to battery backed RAMs or
EEPROMs during power fluctuations. A jumper select-
able reset address of either 0000h or EOQCh is pro-
vided.

CMOS STD Bus - For extended temperature or low
power applications, the MCM-CPU2A is available as the
LPM-CPU2A for the CMOS STD Bus.

SPECIFICATIONS

Electrical

System Clock: 2.5, 4.0, or 6 MHz.
Vee = +5VDC ¥ 5% at 750 mA typ., 975 mA max.

Memory

Capacity: Six 28-pin JEDEC sockets. Supports 2K, 4K,
8K, 16K and 32K (socket 1 only) bytes of
RAM, ROM, EPROM, EEPROM or battery
backed RAM.

Memory map: 6 standard memory decoding configura-
tions plus 2 user programmable options

1/0

Ports: Z80-CTC reserved
7Ah to 7Fh or FCh to FFh

Counter/Timer: 4 cascadeable 8-bit timers with
prescalers

Mechanical
Dimensions: 4.5 x 6.5 inches
Connectors

System: 56-pin dual on 0.125” centers
CTC: 26-pin on 0.100” grid
Jumpers: 0.025” square posts

Environmental

Operating Temperature: 0°C to +65°C
Non-condensing relative humidity: 5% to 95%

ORDERING INFORMATION

MCM-CPU2A-2 2.5 MHz Z80 CPU
MCM-CPU2A-4 4.0 MHz 280 CPU
MCM-CPU2A-6 6.0 MHz 280 CPU

WINMONS80-CPU2 Monitor firmware for the CPU2A

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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WinSystems B

STD BUS Single Board Computer

FEATURES

® 6.144 MHz HD64180 CMOS processor

® Fully Z80 software and interrupt compatible

® High-speed CMOS technology: low power consump-
tion, high noise immunity, wide temperature range

® Additional processor capability: 12 additional in-
structions including hardware multiply

® On chip MMU for direct addressing to 512K bytes

Two 28-pin memory sockets support any mix of

RAM, ROM, EPROM, and EEPROMs

2 channel DMA controller

Automatic dynamic RAM REFRESH generation

Memory and I/O Wait state generator

Two RS-232 serial asynchronous I/O channels (RS-

422 on Channel 1) with programmable baud rate

generators

Three 8-bit parallel I/O ports

Two 16-bit reloadable timers

Jumper enabled watchdog timer

Supports Z80 mode 2 vectored interrupts

Precision power-on reset/brown out detect circuit

SLEEP, IOSTOP and SYSTEM STOP Mode for very

low power operation

® Single +5 volt operation

cessor, with 512K bytes of direct memory addressing,

¢ Temperature Range: -40°C to +85°C hardware multiply, 2 DMA channels, 2 28-pin JEDEC
The LPM-SBC6 is a HD64180 based SBC that offers the memory sockets, 2 serial I/O channels, three 8-bit
benefits of high performance while maintaining com- parallel 1/O channels, two 16-bit timers, watchdog

patibility with the large base of industry standard timer, powerfail/brownout reset circuit, and full CMOS
8080/Z80 8-bit software. The board contains the pro- STD Bus interface.

ADDRESS | 20 MEMORY MAP
‘DD::ifSBUS BUS | DECODER l
BUFFER L= 1
DATA
DATA BUS 8
BUS 4 L1 AO-A18
DO-D7 (A16-A19) BUFFER 70 VAP
HD64180 DECODER
PROCESSOR 2
. asci RS-202/422 seraL
PCO CHANNEL 1 VF AND
cLock" 2
WAITRQ' CONTROL NT1 | INTERFACE
e [—
sUSRQG" BUFFER ascl | H?/:”
SUSAR CHANNELO |
PBREST* DMA
SYSRESET* RTso I
10
MEMRQ" 3STATE !
'0’;3: CONTROL
Bus [ 1
WR* PARALLEL
BUFFER PRECISION o
. RESET
INTAK® SSTATE 82C55
STATUS 1 CONTROL PPl
REFRESH" sus [T
MCSYNC® BUFFER
MEMEX
10EXP CONTROL BUS RESISTOR NETWORK T
* ACTIVE LOW LOGIC SHADING INDICATES SOCKETS ONLY




FUNCTIONAL CAPABILITY

Processor - The LPM-SBC6 is designed around the
Hitachi HD64180 processor which provides high per-
formance by virtue of its pipelining, enhanced instruc-
tion set, on-chip multiplier, and integrated Memory
Management Unit (MMU). The CPU is microcoded to
implement an upward compatible superset of the 8-bit
8088/Z80 standard software instruction set. Many in-
structions require fewer clock cycles for execution
and twelve new instructions are added. A detailed
HDG64180 technical manual can be obtained from
Hitachi America by calling 1-800-842-9000 and re-
questing publication U-77.

The HD64180 generates a non-maskable TRAP inter-
rupt when an undefined op-code fetch occurs. This
feature can be used to increase software reliability,
implement an “extended” instruction set, or both.

The processor, operating at 6.144 MHz, is fully buf-
fered and interfaced to the STD Bus. It is fully mode 2
compatible for vectored interrupts and conforms to
STD Z80 timing.

Addressing - The MMU maps the CPU’s 64K bytes of
logical memory address space into 512K bytes of phys-
ical memory space. The MMU organization preserves
software object code compatibility while providing ex-
tended memory access and uses an efficient “common
area - bank area” scheme. The LPM-SBC6 generates a
20-bit address conforming to the STD Bus Multiplexed
Memory Addressing scheme. Address lines AQ through
A15 are driven directly onto the STD Bus. Address
lines A16 through A19 are time multiplexed onto data
bus lines DO through D3 respectively. Memory cards
latch A16 through A19 on the rising edge of
MCSYNC". A19 is not active and wired to ground
yielding a total memory address capability of 512K bytes.

Memory - Two JEDEC standard 28-pin memory sock-
ets are provided to allow the use of any mix of RAM’s,
ROM’s, EPROM’s, or EEPROM’s. These sockets reside
in the lower 64K bytes of memory and can accept 8K,
16K, or 32K byte devices per socket. The sockets can
be mapped on any 8K byte boundary to cover all the
popular memory configurations. The data bus buffers
are bidirectional allowing DMA operations to the on-
board memory sockets.

DMA - A 2 channel DMA provides high speed Memory-
to-Memory and on board Memory-to-I/O transfers. The
DMA features edge or level sense request inputs and is
programmable for burst or cycle steal transfers. DMA
control is accessed through /DREQO and /DREQI on
pins 11 and 13 of connector J2.

4-94

A software programmable memory wait state generator
inserts from O to 3 wait states automatically during
CPU and HD64180 on-chip DMA transfer cycles.

The REFRESH® signal is antomatically generated and
gated on the STD Bus for dynamic RAMs. Dynamic
RAM memory cells will be refreshed regardless of
where they reside in the memory map. It can be dis-
abled by a software command for faster processor
operation.

MEMEX is not used is and wired to ground.

Serial Communications - Two serial channels are
supported on this board. Two independent, full du-
plex, asynchronous channels (ASCI) are on the
HD64180 chip. These are dual UARTs with independ-
ent software programmable baud rate generators up to
38.4 Kbps. They can be linked to the processor DMA
channel for high speed serial data transfer and to re-
duce CPU overhead. Channel 1 can be configured for
RS-232 or RS-422 levels and Channel O is configured
for RS-232 levels only. Maxim MAX232 +5 volt only
transceivers generate the RS-232 110 volt signals using
a charge pump voltage converter technology. A RS-422
receiver and transmitter are on board to generate full
duplex communications on Channel 1.

J2 Serial and Interface I/O Connector

Pin Signal
1 Ground
2 Ground
3 RS-232 Transmit Data Channel 0 (TX0)
4 RS-232 Receive Data Channel 0 (RXO0)
5 RS-232 Transmit Data Channel 1 (TXO0)
6 RS-232 Receive Data Channel 1 (RX0)
7 RS-422/485 Transmit Data Channel 1+
8 RS-422/485 Receive Data Channel 1+

9 RS-422/485 Transmit Data Channel 1-
10 RS-422/485 Receive Data Channel 1-
11 /DREQO-CKAO

12 TO Timer Output

13 /DREQ1

14 /TENDO-CKA1

15 /INT1

16 /INT2

Parallel I/O - The LPM-SBC6 contains three 8-bit
parallel 1/0 ports. A 8255A Programmable Peripheral
Interface chip supports 24 I/O pins which may be
individually programmed in 2 groups of 12 in 3 major
modes of operation. In the first mode (Mode 0), each
group of 12 1/O pins may be programmed in sets of 4
to be input or output. In Mode 1 each group may be
programmed to have 8 lines of input or output. Of the
remaining 4 pins, 3 are used for handshaking and



interrupt control signals. The third mode of operation
(Mode 2) is a bidirectional bus mode which uses 8
lines for a bidirectional bus, and 5 lines, borrowing
one from the other group for handshaking.

There is direct bit set/reset capability for control appli-
cation interface requirements. Also one port can be
configured for a Centronics type interface. The signal
levels are TTL compatible. Each I/O line has a pull up
resistor to keep the input from floating. The 24 lines
are connected through J1, a 26-pin connector.

J1 - Parallel I/0 Connector

Pin Description Pin Description
1 PAO 2 PBO
3 PA1 4 PB1
5 PA2 6 PB2
7 PA3 8 PB3
9 PA4 10 PB4
11 PAS 12 PB5
13 PAG 14 PB6
15 PA7 16 PB7
17 PCO 18 PC4
19 PC1 20 PC5
21 PC2 22 PC6
23 PC3 24 PC7
25 Ground 26 Ground

Timers - The LPM-SBC6 contains two separate 16-bit
programmable, reloadable, interruptable timers (PRT).
Each contains a 16-bit down timer and a 16-bit reload
register. The down counter can be directly read and
written and a down counter overflow interrupt can be
programmably enabled or disabled. PRT channel 1 has
a TOUT output pin that is multiplexed with A18 which
can be set to toggle. When TOUT is enabled, A18
becomes inoperative yielding a total memory address
range of 256K bytes. This output is labeled TO and is
accessable through pin 12 of connector J2.

I/0 - The LPM-SBCG’s processor generates addressing
for a 64K byte 1/0 space by using a 16-bit I/O address.
Most STD I/0O cards decode only an 8-bit I/O address.
The HD64180 can relocate the base address of on-chip
I/0 and control registers on any 64 byte boundary.

A software programmable I/O wait state generator in-
serts from O to 6 wait states automatically for CPU and
external I/O accesses.

IOEXP is not used and is wired to ground.

Watchdog Timer - A separate hardware retriggerable
one-shot watchdog timer is implemented that is capa-
ble of automatically resetting the processor after a
fixed time interval of approximately 1 second. A jump-

er option is available to enable the timer. This circuit
is important for use in remote or unattended appli-
cations.

Reset - A precision 4.5 volt band gap voltage compara-
tor circuit is used to accurately determine the Vcc vol-
tage status. Upon detection of an out of tolerance
condition, a System Reset is generated. This is critically
important in order to detect brown-out or power fail
conditions. Also the reset circuit ensures that the pow-
er is a nominal 4.5 volts before executing a power-on
reset. This circuit also inhibits the processor’s memory
write line preventing invalid data from being writtén
to EEPROMs.

Interrupts - The LPM-SBC6 supports all three Z80
interrupt modes and the non maskable interrupt
(NMI) as well as the 8 internal HD64180 interrupt
sources. Two external interrupt lines, /INTI and /INT2,
are accessable through connector J2.

SLEEP Mode - The LPM-SBC6 has 3 different low
power SLEEP modes: SLEEP, IOSTOP, and SYSTEM
STOP. The SLEEP mode is entered by the execution of
the 2 byte instruction. The processor stops in a known
condition with only the internal oscillator running.
IOSTOP stops only the internal I/O functions while
the CPU continues to function. SYSTEM STOP is the
combination of SLEEP and IOSTOP modes. Recovery to
normal operation is from detection of an external or
internal interrupt or SYSRESET".

CMOS STD Bus - The LPM-SBCG card is available for
the CMOS STD Bus and is designed with high speed,
low power CMOS logic devices. CMOS offers a high
degree of noise immunity, very low power consump-
tion, and a wide temperature range (-40°C to +85°C)
for use in harsh industrial environments.

CMOS STD Bus cards should not be used in termi-
nated backplane systems. The extra capacitive loading
of the termination networks degrade the system per-
formance. It is recommended that WinSystems shield-
ed motherboards and card racks be used.

WINMON 80 is an optional monitor program for the
LPM-SBC6 that is used for program development and
debugging. It is resident in a 2K byte EPROM and
allows the user to develop, load, execute, debug and
modify a program. It also allows programs to be de-
veloped on CP/M 80 or IBM-PC or equivalent work-
stations and downloaded to the LPM-SBC6 through a
serial port.
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SPECIFICATIONS ORDERING INFORMATION
P e e T ] P e e e
Electrical

LPM-SBC6-6 6.144 MHz STD Bus Single
System Clock: 6.144 or 3.072 MHz Board Multifunction HD64180
Computer with manual
Bus Interface: STD Z80 compatible.

: . LPM-SBC6-3 3,072 MHz STD Bus Single
Serial Interface: RS-232 and RS-422 Board Multifunction HDG4180
Vee = +5V +10% at 90 mA typ. Computer with manual
Without RS-422/485 drivers: WINMONSO-SBC6  Monitor program for the
Vece = +5V 1 10% at 30 mA typ. LPM-SBCG

Memory
Addressing: 512K bytes direct addressing

Capacity: Supports 8K, 16K, and 32K byte 28-pin RAM,
ROM, EPROM, and EEPROMs.

I/0 Ports

HDG64180: DMA channel 0, DMA channel 1, Timer 0,
Timer 1, Interrupt vector, ASCI Channel 0,
ASCI Channel 1, and MMU
00h to 3Fh (Relocateable)

Parallel: FCh to FFh

Mechanical

Dimensions: Meets all STD Bus general mechanical
specifications except I/O connectors
extend beyond card edge; 4.5 x 6.75
inches

Connectors:

Serial I/0O: 20-pin 0.100” grid
Parallel:  26-pin 0.100” grid
Jumpers: 0.025” square posts

Environmental

Operating Temperature: -40°C to +85°C
Noncondensing relative humidity: 5% to 95%

WinSystems, Inc.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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- STD Bls : Singlé Board Computer

FEATURES

® (6.144 MHz HDG64180 processor

® Fully Z80 software and interrupt compatible

® Additional processor capability: 12 additional in-
structions including hardware multiply

On chip MMU for direct addressing to 512K bytes
Two 28-pin memory sockets support any mix of
RAM, ROM, EPROM, and EEPROMs

2 channel DMA controller

Automatic dynamic RAM REFRESH generation
Memory and I/O Wait state generator

Two RS-232 serial asynchronous I/O channels (RS-
422 on Channel 1) with programmable baud rate
generators

Three 8-bit parallel I/O ports

Two 16-bit reloadable timers

Jumper enabled watchdog timer

Supports Z80 mode 2 vectored interrupts
Precision power-on reset/brown out detect circuit
SLEEP, IOSTOP and SYSTEM STOP Mode for very
low power operation

Single +5 volt operation

® Optional CMOS version: LPM-SBC6

The MCM-SBC6 is a HD64180 based SBC that offers hardware multiply, 2 DMA channels, 2 28-pin JEDEC
the benefits of high performance while maintaining memory sockets, 2 serial I/O channels, three 8-bit
compatibility with the large base of industry standard parallel I/O channels, two 16-bit timers, watchdog
8080/Z80 8-bit software. The board contains the pro- timer, powerfail/brownout reset circuit, and full STD
cessor, with 512K bytes of direct memory addressing, Bus interface.

A L
'ADDRESS BUS ADDRESS | 20 N Mo oen®
ADATS BUFFER
DATA 8
DATA BUS B AO-A1B
D0-D7 (A16-A19) BUFFER 170 MAP
HD64180 DECODER
PROCESSOR 2
RS-232/422
PCI ASCI SERIAL
PCO CHANNEL 1 v AND
CLOCK* 2
WAITRQ' CONTROL N vo e
e M=
SUSRQ" BUFFER ASCI Hsl;:&
s CHANNEL 0 L
PBREST* DMA
SYSRESET* fTso I
T0
MEMRQ* il 3-STATE )
loRQ" CONTROL
RD* Us PARALLE
WR* ARALLEL
BUFFER PRECISION vo
. RESET
INTAK 3-STATE e
STATUS 1* CONTROL P
REFRESH" BUS WATCHDOG
MCSYNC BUFFER TIMER
MEMEX
oBxP CONTROL BUS RESISTOR NETWORK T

* ACTIVE LOW LOGIC SHADING INDICATES SOCKETS ONLY
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FUNCTIONAL CAPABILITY

Processor - The MCM-SBC6 is designed around the
Hitachi HD64180 processor which provides high per-
formance by virtue of its pipelining, enhanced instruc-
tion set, on-chip multiplier, and integrated Memory
Management Unit (MMU). The CPU is microcoded to
implement an upward compatible superset of the 8-bit
8088/Z80 standard software instruction set. Many in-
structions require fewer clock cycles for execution
and twelve new instructions are added. A detailed
HDG64180 technical manual can be obtained from
Hitachi America by calling 1-800-842-9000 and re-
questing publication U-77.

The HD64180 generates a non-maskable TRAP inter-
rupt when an undefined op-code fetch occurs. This
feature can be used to increase software reliability,
implement an “extended” instruction set, or both.

The processor, operating at 6.144 MHz, is fully buf-
fered and interfaced to the STD Bus. It is fully mode 2
compatible for vectored interrupts and conforms to
STD Z80 timing.

Addressing - The MMU maps the CPU’s 64K bytes of
logical memory address space into 512K bytes of phys-
ical memory space. The MMU organization preserves
software object code compatibility while providing ex-
tended memory access and uses an efficient “common
area - bank area” scheme. The MCM-SBC6 generates a
20-bit address conforming to the STD Bus Multiplexed
Memory Addressing scheme. Address lines AO through
Al5 are driven directly onto the STD Bus. Address
lines A16 through A19 are time multiplexed onto data
bus lines DO through D3 respectively. Memory cards
latch A16 through A19 on the rising edge of
MCSYNC". Al19 is not active and wired to ground
yielding a total memory address capability of 512K
bytes.

Memory - Two JEDEC standard 28-pin memory sock-
ets are provided to allow the use of any mix of RAM’s,
ROM’s, EPROM’s, or EEPROM’s. These sockets reside
in the lower 64K bytes of memory and can accept 8K,
16K, or 32K byte devices per socket. The sockets can
be mapped on any 8K byte boundary to cover all the
popular memory configurations. The data bus buffers
are bidirectional allowing DMA operations to the on-
board memory sockets.

DMA - A 2 channel DMA provides high speed Memory-
to-Memory and on board Memory-to-I/O transfers. The
DMA features edge or level sense request inputs and is
programmable for burst or cycle steal transfers. DMA
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control is accessed through /DREQO and /DREQ1 on
pins 11 and 13 of connector J2.

A software programmable memory wait state generator
inserts from O to 3 wait states automatically during
CPU and HD64180 on-chip DMA transfer cycles.

The REFRESH" signal is automatically generated and
gated on the STD Bus for dynamic RAMs. Dynamic
RAM memory cells will be refreshed regardless of
where they reside in the memory map. It can be dis-
abled by a software command for faster processor
operation.

MEMEX is not used is and wired to ground.

Serial Communications - Two serial channels are
supported on this board. Two independent, full du-
plex, asynchronous channels (ASCI) are on the
HDG64180 chip. These are dual UARTSs with independ-
ent software programmable baud rate generators up to
38.4 Kbps. They can be linked to the processor DMA
channel for high speed serial data transfer and to re-
duce CPU overhead. Channel 1 can be configured for
RS-232 or RS-422 levels and Channel 0 is configured
for RS-232 levels only. Maxim MAX232 +5 volt only
transceivers generate the RS-232 110 volt signals using
a charge pump voltage converter technology. A RS-422
receiver and transmitter are on board to generate full
duplex communications on Channel 1.

J2 Serial and Interface I/O Connector

Pin Signal
1 Ground

2 Ground

3 RS-232 Transmit Data Channel 0 (TXO0)
4 RS-232 Receive Data Channel 0 (RXO0)
5 RS-232 Transmit Data Channel 1 (TX0)
6 RS-232 Receive Data Channel 1 (RX0)
7 RS-422/485 Transmit Data Channel 1+
8 RS-422/485 Receive Data Channel 1+

9 RS-422/485 Transmit Data Channel 1-
10 RS-422/485 Receive Data Channel 1-

11 /DREQO-CKAO

12 TO Timer Output

13 /DREQ1

14 /TENDCQ-CKA1

15 /INT1

16 /INT2

Parrallel 1/0 - The MCM-SBC6 contains three 8-bit
parallel I/0O ports. A 8255A Programmable Peripheral
Interface chip supports 24 I/O pins which may be
individually programmed in 2 groups of 12 in 3 major
modes of operation. In the first mode (Mode 0), each
group of 12 I/O pins may be programmed in sets of 4




to be input or output. In Mode 1 each group may be
programmed to have 8 lines of input or output. Of the
remaining 4 pins, 3 are used for handshaking and
interrupt control signals. The third mode of operation
(Mode 2) is a bidirectional bus mode which uses 8
lines for a bidirectional bus, and 5 lines, borrowing
one from the other group for handshaking.

There is direct bit set/reset capability for control appli-
cation interface requirements. Also one port can be
configured for a Centronics type interface. The signal
levels are TTL compatible. Each I/O line has a pull up
resistor to keep the input from floating. The 24 lines
are connected through J1, a, 26 pin connector.

J2 - Parallel 1/0 Connector

Pin Description Pin Description
1 PAO 2 PBO
3 PA1 4 PB1
5 PA2 6 PB2
7 PA3 8 PB3
9 PA4 10 PB4
11 PAS 12 PB5
13 PAG 14 PB6
15 PA7 16 PB7
17 PCO 18 PC4
19 PC1 20 PC5
21 PC2 22 PC6
23 PC3 24 PC7
25 Ground 26 Ground

Timers - The MCM-SBC6 contains two separate 16-bit
programmable, reloadable, interruptable timers (PRT).
Each contains a 16-bit down timer and a 16-bit reload
register. The down counter can be directly read and
written and a down counter overflow interrupt can be
programmably enabled or disabled. PRT channel O has
a TOUT output pin that is multiplexed with A18
which can be set to toggle. When TOUT is enabled,
A18 becomes inoperative yielding a total memory ad-
dress range of 256K bytes. This output is labeled TO
and is accessable through pin 12 of connector J2.

I/0O - The MCM-SBCG’s processor generates addressing
for a 64K byte 1/O space by using a 16-bit I/O address.
Most STD 1/0 cards decode only an 8-bit I/O address.
The HD64180 can relocate the base address of on-chip
1/0 and control registers on any 64 byte boundary.

A software programmable I/O wait state generator in-
serts from O to 6 wait states automatically for CPU and

external I/O accesses.

IOEXP is not used and is wired to ground.

Watchdog Timer - A separate hardware retriggerable
one-shot watchdog timer is implemented that is capa-
ble of automatically resetting the processor after a
fixed time interval of approximately 1 second. A jump-
er option is available to enable the timer. This circuit
is important for use in remote or unattended appli-
cations.

Reset - A precision 4.5 volt band gap voltage compara-
tor circuit is used to accurately determine the Vcc vol-
tage status. Upon detection of an out of tolerance
condition, a System Reset is generated. This is critically
important in order to detect brown-out or power fail
conditions. Also the reset circuit ensures that the pow-
er is a nominal 4.5 volts before executing a power-on
reset. This circuit also inhibits the processor’s memory
write line preventing invalid data from being written
to EEPROMs.

Interrupts - The MCM-SBC6 supports all three Z80
interrupt modes and the non maskable interrupt
(NMI) as well as the 8 internal HD64180 interrupt
sources. Two external interrupt lines, /INTI and /INT?2,
are accessable through connector J2.

SLEEP Mode - The MCM-SBC6 has 3 different low
power SLEEP modes: SLEEP, IOSTOP, and SYSTEM
STOP. The SLEEP mode is entered by the execution of
the 2 byte instruction. The processor stops in a known
condition with only the internal oscillator running.
IOSTOP stops only the internal I/O functions while
the CPU continues to function. SYSTEM STOP is the
combination of SLEEP and IOSTOP modes. Recovery to
normal operation is from detection of an external or
internal interrupt or SYSRESET".

WINMON 80 is an optional monitor program for the
MCM-SBC6 that is used for program development and
debugging. It is resident in a 2K byte EPROM and
allows the user to develop, load, execute, debug and
modify a program. It also allows programs to be deve-
loped on CP/M 80 or IBM-PC or equivalent work-
stations and downloaded to the MCM-SBC6 through a
serial port.

CMOS STD Bus - For high temperature or low power
applications, the MCM-SBCG is available as the LPM-
SBCG for CMOS STD Bus use.




SPECIFICATIONS ORDERING INFORMATION

Electrical MCM-SBC6-6 6.144 MHz STD Bus Single

System Clock: 6.144 or 3.072 MHz Board Multifunction HD64180
Computer with manual
Bus Interface: STD Z80 compatible.

MCM-SBC6-3 3.072 MHz STD Bus Single
Serial Interface: RS-232 and RS-422 Board Multifunction HD64180
MCM-SBC6: Ve = +5V *5% at 750 mA typ., 900 mA Computer with manual
max. WINMONSO0-SBC6  Monitor program for the
MCM-SBC6
Memory

~=d

Addressing: 512K bytes direct addressing

Capacity: Supports 8K, 16K, and 32K byte 28-pin RAM,
ROM, EPROM, and EEPROMs.

1/0 Ports

HD64180: DMA channel 0, DMA channel 1, Timer 0,
Timer 1, Interrupt vector, ASCI Channel 0,
ASCI Channel 1, and MMU
00h to 3Fh (Relocateable)

Parallel: FCh to FFh

Mechanical

Dimensions: Meets all STD Bus general mechanical
specifications except I/0 connectors
extend beyond card edge; 4.5 x 6.75
inches

Connectors:

Serial 1/0: 20-pin 0.100” grid
Parallel:  26-pin 0.100” grid

Jumpers: 0.025” square posts
Environmental
Operating Temperature: 0°C to +70°C

Noncondensing relative humidity: 5% to 95%

WinSystems, Inc.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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WinSystems

STD BUS

LPM-SBC5
HD 64180

Single Board Computer

FEATURES

® HD64180 CMOS processor

® Fully Z80 software and interrupt compatible

® High-speed CMOS technology: low power consumption,
high noise immunity, wide temperature range

® Additional processor capability: 12 additional instructions
including hardware multiply

® On chip MMU for direct addressing to 512 Kbytes

® Two 28-pin memory sockets supporting any mix of RAM,
ROM, EPROM, and EEPROMs

® 2 channel DMA controller

©® Automatic dynamic RAM REFRESH generation

® Memory and I/O Wait state generator

® Two RS-232 serial asynchronous 1/0 channels with pro-
grammable baud rate generators

® Two Z80 SIO multiprotocol DMA serial channels with one
RS-232 or RS-422/485 and one RS-232 interface and
modem interface signals

® Two 16-bit reloadable counter/timers

® Jumper enabled watch dog timer

® Supports Z80 mode 2 vectored interrupts

® Power-on reset/brown out detect circuit

® SLEEP, IOSTOP and SYSTEM STOP Mode for very low
power operation

The LPM-SBC5 is a very powerful, compact, multifunction
single board computer using the advanced Hitachi 64180
CMOS microcomputer. This processor offers the benefits of
high performance, reduced systems cost and very low power
operation while maintaining compatibility with the large base
of industry standard 8080/Z80 8-bit software. The board

contains the processor, with 512K bytes of direct memory
addressing, hardware multiply, 2 DMA channels, 2 28-pin JEDEC
memory sockets, 4 serial /O channels, two 16-bit timers,
watchdog timer, powerfail/brownout reset circuit, and full
CMOS STD Bus interface.

MEMORY
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ADDRESS BUS BUS g MEMORY viemony
AO-A15 BUFFER | _DECODER ] SOCKET SOCKET
ADDRESS BUS o i
DATA BUS
DATA D0-D7
DATA BUS BUS A0-A18 1/0 MAP.
D007 (A16-A19) BUFFER DECODER|
v
ASCI Rs2w | L 2 4
v CHANNEL 1 |_euerer | RS-232
PCO HD-64180
CLOCK" PROCESSOR
Wbm:g: CONTROL
BU: ASCI y 4 3
INTRQ" BUFFER CHANNEL 0 i RS-232
BUSRQ"
BUSAK"
PBRESET* Lo
SYSRESET*
CKO, CK1, TOUT
MREQ™ RS-232 4 J2
\oRQ" conTRoL CHANNEL B BUFFER RS-232
RD"
o BUFFER PRECISION 280-510
INTAK" 3-STATE ¥
STATUST* CONTROL CHANNEL A BHUSF?E%
REFRESH" Bus [T 1 WA;Y‘%HE%OG J1
MCSYNC = BUFFER RS-232/RS-422
RS-422
- BUFFER
MEMEX CONTROL BUS
10EXP— 3_
= ACTIVE LOW LOGIC SHADING INDICATES SOCKETS ONLY
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FUNCTIONAL CAPABILITY
B

Processor - The LPM-SBC5 is designed around the Hitachi
HDG64180 processor which provides high performance by virtue
of its pipelining, enhanced instruction set, on-chip multiplier,
and integrated Memory Management Unit (MMU). The CPU is
microcoded to implement an upward compatible superset of
the 8-bit 8088/Z80 standard software instruction set. Many
instructions require fewer clock cycles for execution and
twelve new instructions are added. A detailed HD64180
technical manual can be obtained from Hitachi America by
calling 1-800-842-9000 and requesting publication U-77.

The HD64180 generates a non-maskable TRAP interrupt when
an undefined op-code fetch occurs. This feature can be used to
increase software reliability, implement an “extended” instruc-
tion set, or both.

The processor, operating at 3.072 MHz, is fully buffered and
interfaced to the CMOS STD Bus. It is fully mode 2 compatible
for vectored interrupts and conforms to STD Z80 timing.

Addressing - The MMU maps the CPU’s 64K bytes of logical
memory address space into 512K bytes of physical memory
space. The MMU organization preserves software object code
compatibility while providing extended memory access and
uses an efficient “common area - bank area” scheme. The LPM-
SBC5 generates a 20-bit address conforming to the STD Bus
Multiplexed Memory Addressing scheme. Address lines AQ
through A15 are driven directly onto the CMOS STD Bus.
Address lines A16 through A19 are time multiplexed onto data
bus lines DO through D3 respectively. Memory cards latch A16
through A19 on the rising edge of MCSYNC*. A19 is not active
and wired to ground yielding a total memory address capability
of 512K bytes.

Memory - Two JEDEC standard 28-pin memory sockets are
provided to allow the use of any mix of RAM’s, ROM’s, EPROM’s,
or EEPROM’s. These sockets reside in the lower 64K bytes of
memory and can accept 8K, 16K, or 32K byte devices per
socket. The sockets can be mapped on any 8K byte boundary to
cover all the popular memory configurations. The data bus
buffers are bidirectional allowing DMA operations to the
onboard memory sockets.

A 2 channel DMA provides high speed memory-to-memory and
onboard memory-to-I/0O transfers. The DMA features edge or
level sense request inputs and is programmable for burst or
cycle steal transfers.

A software programmable memory wait state generator inserts
from O to 3 wait states automatically during CPU and HD64180
on-chip DMA transfer cycles. Use of 300nS components are the
fastest memory devices required without needing wait states.

The REFRESH" signal is automatically generated and gated on
the CMOS STD Bus for dynamic RAM’s. Dynamic RAM memory
cells will be refreshed regardless of where they reside in the
memory map. It can be disabled by a software command for
faster processor operation.
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MEMEX is not used and is wired to ground.

Serial Communications - Four serial channels are supported
on this board. Two independent, full duplex, asynchronous
channels (ASCI) are on the HD64180 chip. These are dual
UART’s with independent software programmable baud rate
generators up to 19.2 Kbps. They can be linked to the processor
DMA channel for high speed serial data transfer and to reduce
CPU overhead. Both channels are configured for RS-232 levels.

A 780-SI0 provides two additional independent, full duplex,
multifunction serial channels. The device supports all common
asynchronous and synchronous protocols, byte- or bit oriented,
and performs all of the functions traditionally done by UARTS,
USARTs and synchronous communication controllers com-
bined, plus additional functions traditionally performed by the
CPU. Both SIO channel’s baud rates are software programmable
and can operate up to 800 Kbps. Four different baud rate
sources are available to the SIO. The CKAO, CKAl, and
A18/TOUT outputs from the HD64180 and the synchronous
clock inputs from the RS-232 connector serve as jumper
selectable clock sources.

The SIO’s transmitter registers are doubly buffered and the
receiver registers are quadruply buffered. Each channel is
capable of independent synchronous or asynchronous opera-
tion and is jumper configurable as either data communications
equipment (DCE) or data terminal equipment (DTE). Channel
A is selectable for either RS-232 or full duplex RS-422/485
operation. It can also be configured as half duplex RS-422/485
with a separate synchronous clock channel. Channel B is
dedicated to RS-232. Modem handshaking is available with RTS
and CTS. The SIO is wired directly to the DMA channels on the
HDG64180 to provide very high speed data transfers.

Counter/Timer - The LPM-SBCS5 contains two separate 16-bit
programmable, reloadable, interruptable timers (PRT). Each
contains a 16-bit down timer and a 16-bit reload register. The
down counter can be directly read and written and a down
counter overflow interrupt can be programmably enabled or
disabled. PRT channel 1 has a TOUT output pin that is
multiplexed with A18 which can be set to toggle. This output is
jumper selectable as a baud rate source for the SIO. When TOUT
is enabled, A18 becomes inoperative yielding a total memory
address range of 256K bytes.

I/0 - The LPM-SBC5’s processor generates addressing for a 64K
byte 1/0 space by using a 16-bit I/O address. Most CMOS STD
1/0 cards decode only an 8-bit I/0O address. The HD64180 can
relocate the base address of on-chip I/0 and control registers on
any 64 byte boundary.

A software programmable I/O wait state generator inserts from
0 to 6 wait states automatically for CPU and external 1/0

dACCESSES.

IOEXP is not used and is wired to ground.



LPM-SBC5 I/O MAP

Watchdog Timer - A separate hardware retriggerable one-shot
watchdog timer is implemented that is capable of automatically
resetting the processor after a fixed time interval of approxi-
mately 1 second. A jumper option is available to enable the
timer. This circuit is important for use in remote or unattended
applications.

Reset - A precision 4.5 volt band gap voltage comparator circuit
is used to accurately determine the Vcc voltage status. Upon
detection of an out of tolerance condition, a System Reset is
generated. This is critically important in order to detect brown-
out or power fail conditions. Also the reset circuit ensures that
the power is a nominal 4.5 volts before executing a power-on
reset. This circuit also inhibits the processor’s memory write
line preventing invalid data from being written to EEPROMs.

Interrupts - The LPM-SBC5 supports all three Z80 interrupt
modes and the non maskable interrupt as well as the 8 internal
HDG64180 interrupt sources. The STD Bus priority daisy chain is
maintained with the LPM-SBC5’s Z80-SIO peripheral the highest
followed by the other STD Bus cards in decreasing priority order
from the beginning of the PCI/PCO chain.

SLEEP Mode - The LPM-SBCS5 has 3 different low power SLEEP
modes: SLEEP, IOSTOP, and SYSTEM STOP. The SLEEP mode is
entered by the execution of the 2 byte instruction. The
processor stops in a known condition with only the internal

1/0 Port Address Register 1/0 Port Address Register
(hexadecimal) (hexadecimal)
00 ASCI Control Register A Ch 0 26 DMA Byte Count Register Ch OL
01 ASCI Control Register A Ch 1 27 DMA Byte Count Register Ch OH
02 ASCI Control Register B Ch 0 28 DMA Memory Address Register Ch 1L
03 ASCI Control Register B Ch 1 29 DMA Memory Address Register Ch 1H
04 ASCI Status Register Ch 0 2A DMA Memory Address Register Ch 1B
05 ASCI Status Register Ch 1 2B DMA 1/0 Address Register Ch 1L
06 ASCI Transmit Data Register Ch 0 2C DMA 1/0 Address Register Ch 1H
07 ASCI Transmit Data Register Ch 1 2D Reserved
08 ASCI Receive Data Register Ch 0 2E DMA Byte Count Register Ch 1L
09 ASCI Receive Data Register Ch 1 2F DMA Byte Count Register Ch 1H
30 DMA Status Register
0A CSI/0 Control Register 31 DMA Mode Register
OB CSI/0 Transmit/Receive Data Register 32 DMA/WAIT Control Register
0oC Timer Data Register Ch OL 33 INT Vector Register
oD Timer Data Register Ch OH 34 INT/TRAP Control Register
OE Reload Register Ch OL 35 Reserved
OF Reload Register Ch OH
10 Timer Control Register 36 Refresh Control Register
11to 13 Reserved 37 Reserved
14 Timer Data Register Ch 1L
15 Timer Data Register Ch 1H 38 MMU Common Bank Base Register
16 Reload Register Ch 1L 39 MMU Bank Base Register
17 Reload Register Ch 1H 3A MMU Common/Bank Area Register
1810 1F Reserved 3B to 3E Reserved
20 DMA Source Address Register Ch 0L 3F 1/0 Control Register
21 DMA Source Address Regﬂer Ch OH FC SIO Data Register Ch A
22 DMA Source Address Register Ch 0B D SIO Control/Status Ch A
23 DMA Destination Address Register Ch OL FE SIO Data Register Ch B
24 DMA Destination Address Register Ch OH FF SIO Control/Status Ch B
25 DMA Destination Address Register Ch 0B

oscillator running. IOSTOP stops only the internal I/O functions
while the CPU continues to function. SYSTEM STOP is the
combination of SLEEP and IOSTOP modes. Recovery to normal
operation is from detection of an external of internal interrupt
or SYSRESET".

CMOS STD Bus - The LPM-SBCS5 card is available for the CMOS
STD Bus and is designed with high speed, low power CMOS
logic devices. CMOS offers a high degree of noise immunity, very
low power consumption, and a wide temperature range (-40°
to +85°C) for use in harsh industrial environments. As an
option, this card can have the RS-232/422 serial line driver/
receivers depopulated and jumpered directly to the connector
to offer the lowest possible current drain.

CMOS STD Bus cards should not be used in terminated
backplane systems. The extra capacitive loading of the termina-
tion networks degrade the system performance. It is recom-
mended that WinSystems shielded motherboards and card racks
be used.

WINMON 80 is an optional monitor program for the LPM-SBC5
that is used for program development and debugging. It is
resident in a 2K byte PROM and allows the user to develop, load,
execute, debug and modify a program. It also allows programs to
be developed on CP/M 80 or IBM-PC or equivalent workstations
and downloaded to the LPM-SBC5 through a serial port.

4-103




J1Pinout (RS-232 Configuration) J1Pinout (RS-422 Configuration) J2 Pinout

SIO Channel A SIO Channel A SIO Channel B
Pin Signal Pin Signal Pin Signal
1 Ground 1 Ground 1 Ground
2 Transmit Data (TxD) 14 Transmit + 2 Transmit Data (TxD)
3 Receive Data (RxD) 15 Receive-/Sync Clock- 3 Receive Data (RxD)
4 Request to Send (RTS) 16 Transmit- 4 Request to Send (RTS)
5 Clear to Send (CTS) 17 Receive+/Sync Clock+ 5 Clear to Send (CTS)
15 RCLK (DB)
17 | RCIK(DD)
J3 Pinout J4 Pinout
ASCI Channel 0 ASCI Channel 1
Pin Signal Pin Signal
1 Ground 1 Ground
2 Transmit Data (TxD) 2 Transmit Data (TxD)
3 Receive Data (RxD) 3 Receive Data (RxD)
4 Request to Send (RTS)
5 Clear to Send (CTS)
SPECIFICATIONS
Electrical Mechanical
System Clock: 3.072 MHz or 6.144 MHz Dimensions: Meets all STD Bus general mechanical specifi-
cations except I/O connectors extend beyond
Bus Interface: CMOS STD-Z80 compatible. card edge; 4.5 x 7.0 x 0.6 inches
Serial Interface: RS-232 and RS-422/485 Connectors: Four 10-pin 0.100” grid right angle connectors
for Serial 1/0 that mate with Ansley 609-1041

Vee = +5V +10% at 85 mA typ. or equivalent.
12V 10% at 1.2 mA typ.

: 0.025” sts
Without RS-422 Drivers: Jumpers: 0.025" square po
Vce = +5V $10% at 35 mA typ. Environmental

+12V ¥ 10% at 1.2 mA typ.
Operating Temperature: -40°C to +85°C
Memory Noncondensing relative humidity: 5% to 95%

Addressing: 512K bytes direct addressing

Capacity: Supports 8K, 16K, and 32K byte 28-pin RAM,
ROM, EPROM, and EEPROMS.

64K bytes maximum per card ORDERING INFORMATION
1/0 Ports LPMSBC5-3 CMOS STD Bus Single Board Multifunction

. 3.072 MHz CMOS HD64180 Computer
HDG64180: DMA channel 0, DMA channel 1, Timer 0, Timer 1,

Interrupt vector, ASCI Channel 0, ASCI Channel 1, LPM-SBC5-6 6.144 MHz HD64180 Single Board Multi-

and MMU function Computer

00h to 3Fh (Relocateable)
Z80-SIO: FCh to FFh WINMON 80 Monitor program for the LPM-SBC5
WinSystems, Inc.

P.O. Box 121361 / Arlington, Texas 76012 / (817) 274-7553
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WinSystems

STD BUS

MCM-SBC5
HD64180
Single Board Computer

FEATURES

® HDG4180 high integration processor

® Fully Z80 software and interrupt compatible

® Additional processor capability: 12 additional in-
structions including high speed hardware multiply
On chip MMU for direct addressing to 512K bytes
Two 28-pin memory sockets supporting any mix of
RAM, ROM, EPROM, and EEPROMs

2 channel DMA controller

Automatic dynamic RAM REFRESH generation
Memory and I/O Wait state generator

Two RS-232 serial asynchronous I/O channels with
programmable baud rate generators

Two Z80-SIO multiprotocol DMA serial channels
with one RS-232 or RS-422/485 and one RS-232
interface with modem interface signals

Two 16-bit reloadable timers

Jumper enabled watchdog timer

Supports Z80 mode 2 vectored interrupts
Power-on reset/brown out detect circuit

SLEEP, IOSTOP and SYSTEM STOP Mode for very
low power operation

The MCM-SBC5 is a powerful, multifunction single
board computer using the Hitachi HD64180 micro-
computer. This processor offers the benefits of high
performance while maintaining compatibility with the
large base of industry standard 8080/Z80 8-bit soft-
ware. The board contains the processor, with 512K

bytes of direct memory addressing, hardware multiply,
2 DMA channels, 2 28-pin JEDEC memory sockets, 4
serial I/O channels, two 16-bit timers, watchdog timer,
powerfail/brownout reset circuit, and full STD Bus
interface.
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FUNCTIONAL CAPABILIT