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Introduction

The OMG-PIO-24-LPCI digital I/O interface provides 24 channels of buffered drive
digital I/O emulating 8255 mode zero. The OMG-PIO-24-LPCI can be utilized for a
variety of control and automation applications including control and monitoring of
TTL devices (e.g. LEDs, small solenoids, srnall relays) and interfacing to solid-state
relay racks (SSRs) for high-power AC or DC loads.

The OMG-PIO-24-LPCI’s 24 digital I/O channels are accessed via two 26-pin
header connectors that are brought out to a single 50-pin IDC connector with the
included OMG-CA315 ribbon cable. The headers provide 24 bits of digital I/O
divided into three eight-bit groups. Each eight-bit group may be individually
configured via software command as input or output to best match your particular
application requirements.

The OMG-PIO-24-LPCl is designed to be used with a variety of Operating Systems
including Windows 98/NT/ME/2000/XP, Linux and DOS. The Seal/O API
(Application Programmer Interface) included on CD with the OMG-P10-24-LPCI
provides a variety of useful high-level function calls implemented as a Windows
dynamic link library (DLL) and as a Linux kernel module and library. In addition to
the API, Seal/O includes sample code and utilities to simplify software
development.
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Before You Get Started

What's Included

The OMG-PIO-24-LPCI is shipped with the following items. If any of these items is
missing or damaged please contact Omega Engineering, Inc. for replacement.

< OMG-PI0O-24-LPCI Adapter
< IDC 50 to (2) IDC 26 Pin 40" Ribbon Cable (Part Number OMG-CA315)
< Seal/O Software CD

Model OMG-PI10O-24-LPCI ships with a Low Profile PCI bracket.
Model OMG-PI0O-24-PCI ships with a standard size PCI bracket.

Optional Items

Depending upon your application, you are likely to find one or more of the
following items useful for interfacing the OMG-PIO-24-LPCI to real-world signals.

For TTL applications:
< IDC 50 to (2) IDC 26 Pin 40" Ribbon Cable (Part Number OMG-CA315)
- Connects to the two 26-pin header connectors on the OMG-P10O-24-
LPCI and brings them out to a single 50-pin IDC connector, which is
compatible with industry-standard relay racks.

< Terminal Block - (Part Number OMG-TB07)
- The OMG-TBO7 allows you to break out 24 digital signals, +5 volts,
and ground to screw terminals for easy field connection of switches,
discrete solid state relays, sensors, etc.

P10-24.LPCl Connected to
Terminal Block

f <ﬁ>’ TTLI/O
i }

2. OMG-PI1-24-LPCI



Software Installation

Windows 98/ME/2000/XP Installation
1. Start Windows.
Insert the Software CD in to your CD drive.

If ‘Auto-Start’ is enabled for this drive the software will automatically
launch. Otherwise, point your browser to the ‘Index.htm’ on the root
directory of the CD

4. Select ‘Install Software’.
5. Select the Part Number for your adapter from the listing.

Select “Windows 98/ME/2000/XP’. The setup file will automatically detect
the operating environment and install the proper components. Next
(depending on your browser) select the ‘Run this program from its current
location’ or ‘Open’ option. Follow the information presented on the screens
that follow.

7. A screen may appear with the declaration: “The publisher cannot be
determined due to the problems below: Authenticode signature not found.”
Please select the ‘Yes’ button and proceed with the installation. This
declaration simply means that the Operating System is not aware of the
driver being loaded. It will not cause any harm to your system.

8. During setup the user may specify installation directories and other
preferred configurations. This program also adds entries to the system
registry that are necessary for specifying the operating parameters for each
driver. An uninstall option is also included to remove all registry/INI file
entries from the system.

Windows NT Card Installation: After accomplishing the above steps, bring up the
Control Panel and double-click on the SealOQ Devices icon. To install a new card,
click "Add Port". Repeat this procedure for as many SealO cards as you wish to
install.

-3- OMG-PIO-24-LPCI



Linux Installation
Note: You MUST have "root” privileges to install the software and drivers.
1. Login as "rdot".
2. Mount the QﬁDROM by typing:
mount -t iso;4860 /dev/hdc /cdrom

Note Your cdrom may not be /dev/hdc it could be /dev/hda, /dev/hdb, /dev/hdd, or if
you have a SCSI drjve /dev/sda, /dev/sdb, /dev/sdc, etc. You may mount the
CDROM to any location, the /cdrom is just a common example.

3. Next changé to the directory where you mounted the CDROM:
Ex. cd /cdrom/software/SealO/Other/linux
Note: The syntax i case sensitive.
4. Copy seaio [tar.gz to your home directory by typing:
cp seaio .tarigz ~
5. Change to ypur home directory by typing:
cd

6. Unmount the drive and then Unzip and Untar the drivers and software by
typing:

umount /cdrom
tar -xvzf segio .tar.gz
7. Change to the SealO directory by typing:
cd SealO
8. Now compile and prepare the drivers for use:
make install
9. With the system off and unplugged, install your SealO PCI card.
10. Plug system back in and boot Linux.
Login as "root".
11. Load the driver by typing:
SealO -load

The driver has enaqled the card and is ready to use, and you now have the option to
run a test utility on jit. Skip to section "Using the test software" if you wish to do so
at this time.

To set up Linux to gutomatically load the driver; refer to a Linux manual concerning
your specific distribution for help.
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Physical Installation

The adapter can be jnstalled in any 3.3V or 5V Low Profile or PCI expansion slot.

Do not install the Aldapter in the machine until the software has been fully installed.

1.
2.
3.

Turn oft PCjpower. Disconnect the power cord.

Remove thelPC case cover.

Locate an ayailable Low Profile or PCI slot and remove the blank metal slot
cover.

Carefully rpute the OMG-CA315 cable thru the opening in the bracket.
Connect eadh header to the card and secure the strain relief

Gently insert the PCI adapter into the slot. Make sure that the adapter is
seated properly.

Replace the screw you removed for the blank and use it to secure the adapter
into the slot. (This is required to ensure FCC Part 15 compliance.)

Replace theicover.

Connect the power cord

The OMG—PIO-24-@LPCI is now ready for use.
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Digital I/0 Interface .

The OMG-PIO-24-LPCI’s 24 digital I/O channels are accessed via two (2) 26-pin
header connectors. The included OMG-CA315 connects to the two 26-pin header
connectors on the QMG-PIO-24-LPCI and brings them out to a single 50-pin IDC
connector, which is|compatible with industry-standard relay racks. The headers
provide 24 bits of djgital /O divided into three eight-bit ports. Each port may be

individually configgred via software command as input or output.

26-pin Header Connectors

{
You will need to intall the bracket assembly and cable to the OMG-PIO-24-LPCI
prior to installing itlin the PC. The OMG-PIO-24-LPCI’s bracket features a unique

cable clamp that prevides a solid strain relief to prevent inadvertent cable removal.

The 26-pin connectbrs have the following pin out:

The Seal/O softwark is provided to assist in the development of reliable applications
for the OMG-PIO-24-LPCI digital I/O adapters. Included on the Seal/O CD are
driver functions for use in accessing the I/O as well as helpful samples and utilities.

Programming for Windows

The Seal/O API (Application Programmer Interface) provides a variety of useful
high-level functionicalls implemented in a Windows dynamic link library (DLL).
The API is definedlin the help file (Start/Programs/SealO/SealO Help) under
“Application Progrpmmers Interface”. This help file also includes detailed
information dealing with installation / removal of the software and information
about latency, logid states, and device configuration.

For C language pragrammers we recommend using the API to access the OMG-
P10-24-LPCI. If ypu are programming in Visual Basic, using the ActiveX control
included with SeallO is advised.

Samples and Utilities

A variety of sampl¢ programs and utilities (both executable and source code) are
included with SealJO. Further documentation on these samples can be found by
selecting “Start/Prqgrams/SealO/Sample Application Description”. Information
about where the filgs are physically stored on your disk is also included in this same
file.

Programming for Linux

Seal/O for Linux cpnsists of two major parts: a kernel module and a library. The
kernel module is a simple IO pass-through device, allowing the library to handle the
more sophisticated|functions provided to Seal/O users. It is provided in a ‘tarball’
format and can easjly be compiled and included in the kernel build.

Direct Hardware Control

In systems where the users program has direct access to the hardware (DOS) the
tables that follow give the mapping and functions that the OMG-PIO-24-LPCI
provides.

Reading the Inputs

The inputs are actije true. If an input is driven high (2V to 5.25 V) it will read as a
logical one, if drivgn low (OV to 0.8V) it will read as a logical zero. If an input is not
driven it will read ks a one due to the 10K ohm pull up resistors on each port.
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Reading the Outputs

The value that is cufrently being used to drive the outputs will be returned.

P2

)Port B

’Port C

OO0 000000000 OO

P3 +BVDC
S R
24 o 0 23 .
2l ol Ao \
‘Z o o :j’ —{Port A
© 0O —
16 o 0 45 — ’
14 o 'D 13
12 o ol
1ly o2
s 1o ol 2\7‘
[ ol o
. g Z R }Port B
2lo ppr—Bz 3
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OMG-CA315 50-Pin IDC Connector - Pin Out
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Programming the OMG-PIO-24-LPCI

Presetting an Output Port

Each port has an oufput register associated with it. This register may be written and
retains its value wh¢ther the port is configured as an input or an output. To preset the
value of an output port the program should write to the port when it is configured as
an input then configure it as an output.

Writing the Outputs

The outputs are act(iye true. Writing a one (1) corresponds to 5V while writing a zero
(0) corresponds to (JV, at the output.

Register Description

Address Mode D7 Dé D5 D4 D3 D2 D1 DO

Base+0 RD/WR | PAID7 PA1D( PA1DS PA1ID4 PA1D3 PA1D2 PAID1 PA1IDO

Base+1 RD/WR| PBID7 PB1D¢ PBID5 PB1D4 PB1D3 PB1D2 PBID1 PB1D0

Base+2 RD/WR}| PC1D7 PC1D{ PCID5 PC1D4 PCID3 PCID2 PCID1 PCI1DO

Base+3 WR CWI1D7 0 0 CWI1D4 CWI1D3 CW1D2 CWIDI1 CWI1D0

Base+4 RD/WR 0 0 0 0 0 IRQEN1 IRQCI11 IRQC10

Base+5 RD 0 0 0 0 0 0 0 IRQSTI1
0 =Not Used
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I/0 Control Word

Each port may be cpnfigured as either Input or Output. This is accomplished by
writing the correct Control Word (CW) to the proper register.

Control Word (X =0) Hex Value Port Setup
716|514 13[2]1]0 A | B |CUpper |C Lower
Il X | X|O0[|0]X]01]0 80 Out | Out Out Out
1 [ X[ X |00 | X |0f1 81 Out | Out Out In
1 X | X|10f[j0o[X]|1]0 82 Out | In Out Out
1 | XX |0 [0l Xj1l1 83 Out | In Out In
1 [ X|X!10{i1l [X]|]0]O0 88 Out | Out In Out
1 X[X 01| X[{0]1 89 Out | Out In In
1 [ X | X |01 X |1410 8A Out | In In Out
1 | X | X]0 |1l |X|[1]1 8B Out | In In In
1 [ X|X|1]l0{Xi{0]0 90 In | Out Out Out
1 | XX {1 ]10|X |01 91 In | Out Out In
1 X | X|1]i0[X]|1]0 92 In | In Out Out
1 X1 X | 1Ljor X411 93 In | In Out In
1 | X[ X1 (i1 | X([{0}0 98 In | Out In Out
1 | X | X |1 1 1 X]0[1 99 In | Out In In
I X | X |1 1 | X|[1]0 9A In | In In Out
I | X (X[ 11X |11 9B In | In In In

Interrupt Control
When enabled intefrupts are generated on port bit DO of the A port.

n=1

IRQENn | interrupt enable | 1=enabled | 0=disabled (0 on powerup)
IRQCn0 Interrupt mode select, see table: below

IRQCnl1 Interrupt mode select, see table below

Interrupt mode select table

IRQCnl | IRQCnO INT Type
0 0 Low level
0 1 High level
1 0 Falling edge
1 1 Rising edge

Interrupt Read
Reading the INTSTAT port (Base+5) clears any interrupt pending.

[IRQSTI | (DO) nterrupt status | 1 = interrupt pending, 0 = none

-10 - OMG-PIO-24-LPCI




Electrical Characteristics

The OMG-PIO-24{LPCI uses 741.5245 octal bi-directional transceivers to provide
TTL input/output cppabilities. Each bit is pulled to +5V through a 10K ohm pull-up
resistor to insure egch bit is at a known state when not driven.

Input Circuit Sche

matic

+5V

10K

Specifications

Inputs
< Logic High:
< Logic Low:

Outputs

< Logic High:
< Logic Low:

Output Circuit Schematic

+5V

10K
Output

245
nput N
Bit e
Min 2VDC

Max 0.8VDC

Min 2VDC @ 15 mA
Max 0.5VDC @ 24 mA

Temperature Rarjge

< Operating:
< Storage:

Power Requiremy
< +5VDC @ 14

0°C - 70°C
-50°C - 105°C
mnts

A

07 Bit

S 11 -
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Example Circuits

TTL Input ., TTL Output
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Appendix A - Troubleshooting

Following these sinjple steps can eliminate most common problems.

1. Install software|first. After installing the software then proceed to adding the
hardware. This fflaces the required installation files in the correct locations.

2. Read this manugl thoroughly before attempting to install the adapter in your
system.

3. Use Device Maijager under Windows to verify proper installation.

4. Use the SealO (fontrol Panel applet or the Device Manager’s property page for
card identificatipn and configuration.
|

5. If these steps da|not solve your problem, please call Omega’s Technical Support,
1-800-872-9436 Our technical support is free and available from 8:30AM-6PM
Eastern Time Mpnday through Friday. For email support contact
das@omega.coif.
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Appendix B - How To Get Assistance

Begin by reading through the Trouble Shooting Guide in Appendix A. If assistance
is still needed pleasp see below.

When calling for tefhnical assistance, please have your user manual and current
adapter settings. If jpossible, please have the adapter installed in a computer ready to
run diagnostics.

Omega Engineering, Inc. maintains a Home page on the Internet. Our home page
address is http://wwWw.omega.com. The latest software updates, and newest manuals
are available via ouf FTP site that can be accessed from our home page.

Technical support i available Monday to Friday from 8:30 a.m. to 6:00 p.m. eastern
time. Technical sugport can be reached at 1-800-872-9436.

RETURN AUTHQRIZATION MUST BE OBTAINED FROM OMEGA
ENGINEERING;, INC. BEFORE RETURNED MERCHANDISE WILL BE
ACCEPTED. AUTHORIZATION CAN BE OBTAINED BY CALLING
OMEGA ENGINEERING, INC. AND REQUESTING AN AUTHORIZED
RETURN (AR) NUMBER.
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Appendix C - Silk Screpn - OMG-PIO-24-LPCI PCB

2 5,3
- - >
R
N
— 1
o
= EE
“n
0 IS J
u —
-
! l -
s JCRRElRd2222Zzzaza[M
? B BN S AR B R E BB
B T EEEEEEEEEEERE]
el
. 22883 ZZaq =
® T E RN EN RaEa C -
a B B AR a B 8 0 .-
¥
zo Hilnn. 1.
oo
Qa8 S o
~J 5.5 " .
I-CE-_ 1 Oz 2
g - HEHn o3 T
- 3 27 fy
9]
gou- N 4.7
mm— :r_? :(_;)
HIHIHE "~ 1
[ _Zed O )
g e - M
€
T e o (IR
™ (3= o B o= =h
i Il ®> © = =
128202 4 = =G
--9 - maQ oyt u g E
w ~J} — -—3 9
Q - ® T
Num o [nsmannnnmesmm N .
— = \ = L
=f0 =N am 2O
= = Bo - ®
=8 |E = g2 ®
(9] - E g | o)
R==_ 1= = o R
--8 g g v c +
“I1E = — -l
= = g
— = = )
oIE=EN /= 0o
N SR -
e} ey @
L am IO- --;-3 -;D- -o- co -
w
43R & ° o *s
(_n* [£;] (44
i Y
i
|
: -15- OMG-PI0D-24-LPCI
i




Appendix D - Complian

te Notices

Federal Communications Comm

FCC - This equip

A digital device, p
provide reasonable
operated in a comm
radiate radio freque
instruction manual,
Operation of this e(

interference in such

users expense.

EMC Directive Statement

Products bearing th

!
# sion Statement

nt has been tested and found to comply with the limits for Class
suant to Part 15 of the FCC Rules. These limits are designed to
protection against harmful interference when the equipment is

ercial environment. This equipment generates, uses, and can
hcy energy and, if not installed and used in accordance with the
may cause harmful interference to radio communications.
uipment in a residential area is likely to cause harmful

case the user will be required to correct the interference at the

b CE Label fulfill the requirements of the EMC directive

(89/336/EEC) and (f the low-voltage directive (73/23/EEC) issued by the European

Commission.

To obey these direc

ENS55022 Class A

ives, the following European standards must be met:

L “Limits and methods of measurement of radio interference

characteristics of iffformation technology equipment”

EN55024 — “Inforthation technology equipment Immunity characteristics Limits and
methods of measurpment”.

EN60950 (IEC95()) - “Safety of information technology equipment, including

electrical business

Equipment”

Warning

This is a Class 4 Product. In a domestic environment, this product may cause
radio interfergnce in which case the user may be required to take adequate

rheasures to prevent or correct the interference.

Always use cablin
if an alternate cabl

b provided with this product if possible. If no cable is provided or
e is required, use high quality shielded cabling to maintain

compliance with FCC/EMC directives.

-16- OMG-PIO-24-LPCI




7 m— WARRANTY/DISCLAIVIER M S S—

OMEGA ENGINEERING, INC. warrants tHis unit to be free of defects in materials and workmanship for a
period of 61 months from date of purchase. OMEGA's WARRANTY adds an additional one (1) month
grace period to the normal five (5) yeal product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receivp maximum coverage on each product.

If the unit malfunctions, it must be ret Ened to the factory for evaluation. OMEGA's Customer Service
Department will issue an Authorized Refurn (AR) number immediately upon phone cr written request.
Upon examination by OMEGA, if the urjit is found to be defective, it will be repaired or replaced at no
charge. OMEGA's WARRANTY does nat apply to defects resulting from any action of the purchaser,
including but not limited to mishandlipg, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows eviflence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; ithproper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. fomponents in which wear is not warranted, include but are not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggfstions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. EGA warrants only that the parts manufactured by the
company will be as specified and fi of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF
TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAF PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaspr set forth herein are exclusive, and the total liability of
OMEGA with respect to this ord¢r, whether based on contract, warranty, negligence,
indemnification, strict liability or|otherwise, shall not exceed the purchase price of the
is based. In no event shall OMEGA be liable for
consequential, incidental or special dgmages.

CONDITIONS: Equipment sold by OMEA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Shoujd any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless froin any liability or damage whatsoever arising out of the use of the

Product(s) in such a manner. ‘
masssssssss RETURN REQUESTS/INQUIRIES IEEE—

Direct all warranty and repair requests/|nquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA’'S CySTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.

The purchaser is responsible for shipp
breakage in transit.

ng charges, freight, insurance and proper packaging to prevent

FOR WARRANTY RETURNS, please hgve the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which fthe product| 1. Purchase Order number to cover the COST
was PURCHASED, of the repair,
2. Model and serial number of the product under 2. Model and serial number of the product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific pjoblems relative to the product.
relative to the product.

OMEGA's policy is to make running changes
our customers the latest in technology and er]

OMEGA is a registered trademark of OMEGA

. not model changes, whenever an improvement is possible. This affords
gineering.

ENGINEERING, INC.
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