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Note!

Note!

PO-64L(CPCY) Board ... 1
PIO(CPCI) SERIES SETUP Diskette (3.5" / 1 44MB) ... 1
User's Guide (this booklet) ... 1

Unpacking:
This board is specially packed in an anti-static bag to prevent dam-
age in shipping.

Do not remove the board from its protective packaging until the
computer case is open and ready for installation. Electrical static
can cause damage o electronic components.

Check the contents to make sure that you have everything listed
above. If you do not have all the items, please contact CONTEC.
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Introduction

About the PQ-64L(CPCI) Board

PO-64L{CPCT} is a PCI bus-compatible add-on interface board
designed for isolated digital output. Plugged in a CompactPCI bus
expansion slot on the motherboard of a system, the board can ocutput
up fo 64 channels.

Note!
This User's Guide assumes your PC uses the MS-DOS operation
system; all explanations are based on this assumption.

Features

CompactPCI Bus Ver.2.0 compliant target/stave Interface board. It
works in any peripheral slot of CompactPCI systern.

» Opto-isolated output providing improved noise resistance
« Up to 64 (8 signals x 8 groups) current sink type output signals
« Up to 35 VDC, 100mA per signal, max. (2A per common, max.)
output
« In addition to its general-purpose cutput function, this board also
supports:
« Qutput data monitor
» The STB/ACK signals can be used to handshake the data
transmission.
* Bit output function

PO-64L{CPCI) Page 1



Introduction

Limited Three-Year Warranty

CONTEC Interface boards are warranted by CONTEC to be free
from defects in material and workmanship for up to three years from
the date of purchase by the original purchaser.

Replacement or repair will be free of charge only when this device is
returned to CONTEC freight prepaid with the original invoice.

This warranty is not applicable for scratches or normal wear, but
only for the electronic circuitry and original boards. The warranty is
not applicable if the device has been tampered with or damaged
through abuse, mistreatment, neglect, or unreasonable use, or if the
original invoice is not included, in which case repairs will be consid-
ered beyond the warranty policy. If replacement with a new device
is needed, regular factory prices will be charged, the product will be
returned to you COD, and no other written warranty will apply.

The obligation of the warrantor is solely to repair or replace the
product. In no event will the warrantor be liable for any incidental or
consequential damages due to such defect or consequences that arise
from inexperienced nsage, misuse, or malfunction of this device.

How to Obtain Service

Page 2

For replacement or repair, return the device freight prepaid, with a
copy of the original invoice. Please obtain a Return Merchandise
Authorization Number (RMA) from our Sales Administration De-
partment before returning any product. No product will be accepted
without an RMA number.

PO-64L(CPCI)



introduction

About the Manual
This manual consists of the following chapters:

Chapter 1 Setup
This chapter describes the procedures for setting up the PO-
64L(CPCI) board and setting its switches.

Chapter 2 External Connection
This chapter explains how to connect external devices to the board.

Chapter 3 I/O Ports and Registers
This chapter provides the assignment and definition of each I/O port
bit used for the board.

Chapter 4 System Reference
This chapter summarizes hardware specifications of the board and
provides circuit block diagrams.

Chapter 5 Troubleshooting
This chapter asks the set of questions you need to answer to trouble
the board.

PO-64L(CPCI) Page 3



Chapter 1. Setup

Component Locations

Figure 1. shows the names of major parts on the PO-64L{CPCI)
board.
Note that the switch setting shown below is the factory default.

PO-64L(CPCI)

A 4

* Inferface connector * BOARD ID Setting Switch
(CN1)
SWi
@) BOARD (D
<8875
SO
@"6 FIAl

Figure 1. Component Locations

Page 4 PO-64L(CPCI)



Chapter 1. Setup

Setting the Board ID

If you install two or more PO-64L(CPCI) boards on one system,
assign a different ID value to each of the boards to distingnish them.

The board IDs from O to F can be set to identify up to sixteen boards.

If only one board is used, the original factory setting (Board ID = 0)
should be used.

Setting Procedure

To set the board 1D, use the rotary switch on the board. Turn the
SW1 knob to set the board ID as shown below.

Swi

BOARDID
€07

EDL:

Sl o Same for maich output :
Gyl (BOARD 1D = 0}

Figure 2. Board ID Settings (SW1)

PO-64L{CPCI) Page 5



Chapter 1. Setup

Setting up the Board

Page 6

The board setup method for the PO-64L(CPCI) board depends on the
operating system being used. Set up the board using the method
appropriate for the OS that you are using.

Installing for Windows98

Instailing the PO-64L{CPCI) board hardware

Before the PO-64L(CPCI) board can be used under Windows98, the
OS must recognize the IO addresses and interrupt level (IRQ) to be
used for the PO-64L(CPCI) board. Use the appropriate procedure to
install the PO-64L(CPCI) board.

(1) Set the board ID.

(2) Be sure to check that the system is off; then plug the board into
an expansion bus slot in the system.

(3) Turn the system ON to start up Windows98,

(4) Windows98 will come up with the [New Hardware] detection
dialog box. In the [Add New Hardware Wizard] that appears
next, check that "Multimedia Device" has been listed, then select
[Next>].

(5) In the next dialog box, select 4 radio button of [Search for the
best driver for your device. (Recommended).], then select
[Next>].

(6) In the next dialog box, select both of the [Floppy disk drives(F)]
and [Specify Location(L})] check boxes, then enter the drive name
and the directory name, WINS5, into the [Location] field.

(In the next dialog box, select two check box both of [Floppy
disk drives] and [Specify Location:], then enter the drive name in
the [Location] field.)

Insert PO-64L(CPCI) Driver Install Disk 1 into the disk drive,
then select [Next>].

(7) In the [Windows driver file search for the device] dialog box,
check that "CONTEC Co., Ltd. - PO-64L(CPCI)" and
"DIO_CPYI0.INF" in the [Location of driver] has been listed, then
select [Next>],

(8) In the next dialog box, check the "Windows has finished install-
ing the software that your new hardware device requires.” mes-
sage, then select [Finish]. After completed the board installation, -
be sure to check the assigned rescurces. The "Checking re-
sources” part of this section explains you how to check the OS
assigned resources of this board. (When board setup has been
completed, be sure to check the assigned resources.)

PO-64L{CPCI)



Chapter 1. Setup

Method of installing two or more PO-64L(CPCl)

boards :

Follow the procedure below to install two PO-64L(CPCI) boards for
use under Windows98.

(1) Check the board ID of the first PO-64L(CPCI) board, plug it into
an expansion bus slot, then start up Windows98 to install the first
board correctly. .

(2) Check that the first PO-64L{CPCI) board has been set up cor-
rectly, as described in "Checking resources”. Be sure to complete
installation of the first board before attempting to install the
second one.

(3) Exit Windows98 and turn the system off.

(4) Check the board ID of the second PO-64L{CPCI) board, then
plug it into an expansion bus slot.Assign ID to the second board a
board ID that is different from the ID assigned to the first board.

(5) Turn the system on again to start up Windows98,

(6) Windows98 will come up with the [New Hardware] detection
dialog box. Inthe [Add New Hardware Wizard] that appears
next, check that "CONTEC Co., Litd.- PO-64L(CPCI)" has been
listed, then select [Next>].

(7) In the next dialog box, select a radio button of [Display a list of
all the drivers in a specific location, so you can select the driver
you want.], then select [Next>].

(8) In the next dialog box, select "CONTEC Co., Ltd.
PO-64L(CPCI) " from [Models], then select [Next>].

(9) In the [Windows driver file search for the device] dialog box,
check that "CONTEC Co., Lid. - PO-64L(CPCT)" and
"CONTEC~* INF" in the [Location of driver] has been listed,
then select [Next>]. (* is a number which the OS assigned.)

(10) In the next dialog box, check the "Windows has finished install-
ing the software that your new hardware device requires."
message, then select [Finish]. This completes installation of the
PO-641.(CPCT) board. After finishing installing the board, be
sure to check the assigned resources again.

For installing the third board and any additional boards, follow the
same steps as those for installing a second board. Before you can
install a third board or additional boards, all PO-64L(CPCI) boards
that are already installed must be in an expansion bus slots.

PO-64L(CPCI) Page 7
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etup

Notes!
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* The second PO-64L(CPCI) board cannot be properly installed
unless the resources (/O addresses and interrupt level) for the
board can be allocated. Before attempting to install the second
board, first determine what PC resources are free.

* The resources used for each PO-64L(CPCI) board do not depend
on the location of an expansion bus slot or the board itself The
resources used for each PO-G4L{CPCI) board do not depend on
the location of the PCI bus slot or the board itself. If you remove
two or more PO-64L(CPCI) boards that have already been in-
stalled and then remount one of them on the computer, it is un-
known which one of the sets of resources previously assigned to the
two boards is assigned to the remounted board. In this case, re-
check the resource settings.

Checking resources
Follow the steps below to check the assigned resources managed by
the OS.

(1) Double-click on the [System] option in [Control Panel] to open
the [System Properties] property sheet. Select the [Device Man-
ager] tab.

(2) Click on the [Multi-function adapters] folder.

(3) Click on the [CONTEC Co., Lid. - PO-64L(CPCI)] folder to
display its properties.

(4) Select the [Resources] tab to check the device type, resource
settings, and the conflicting device list.

(5) i you want to change a resource setting, uncheck the [Use auto-
matic settings] option in advance. To change the I/O address
range (Input/Output Range), change the configuration name in
the [Setting based on:] field. Since the interrupt level (Interrupt
Request) cannot be changed, use the assigned IRQ.

Support software

CONTEC provides the following driver software for Windows98,
API-PAC(W32) Ver, Jun, 1998 or later

This driver software supports up to four PO-64L(CPCI) boards.

Not e that when API-PAC(W32) is used, only 32-bit versions of
development languages can be used. Neither driver can be supported
by any language dedicated to 16-bit applications.

PO-64L(CPCI)



Chapter 1. Setup

Installing for Windows95

Installing the PO-64L{CPCI) board hardware

Before the PO-64L(CPCI) board can be used under the

Windows95 operation system (OS), the OS must recognize the
assigned /O address range and the interrupt level (IRQ) of this board
and register these information into OS itself. Refer the following
procedure to register the board information for Windows95,

Checking the OS version

Note that the procedure for installing the PO-64L(CPCY) board
depends on which version of Windows95 you are using. Check the
version of Windows95 on your system as follows before installing
the PO-64L(CPCI) board.

(1) Open [Control Panel] from [My Computer].
(2) Double-click on the [System] option to open the [System Proper-
ties] property sheet.
(3) Check the "System:" number displayed on the [General] page.
System :  Microsoft Windows 95
4.00.950

The version numbers of Windows93 include 4.00.950, 4.00,950a,
4.00.950B and 4,00,950C. The PO-64L(CPCI) board setup depends
on the version number of Windows95 that is being used.

Procedure for use under Windows95 version 4.00.950 or
4.00.950a :

(1) Set the board ID.

(2) Be sure to check that the system is off; then plug the board into
an expansion bus slot in the system.

(3) Turn the system ON to start up Windows95.

(4) Windows95 will come up with the [New Hardware] detection
dialog box. Select [Multimedia Device: Select which driver you
want to install for your new hardware.] and then [Driver from
disk provided by hardware manufacturer].

(5) In the [Install From Disk] dialog box, insert PO-64L(CPCI)
Driver Install Disk 1 into the disk drive, enter the drive name and
directory name in the [Copy Distributed File From] field, then
click on [OK].

This completes installation of the PO-64L(CPCI) board.

(6) Follow the instructions on the screen to complete installation of
the PO-64L(CPCI) board. .

After completed the board installation, be sure to check the
assigned resources. The "Checking resources” part of this section
explains you how to check the OS assigned resources of this
board.

PO-64L(CPCI) Page 9



Chapter 1. Setup
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Procedure for use under Windows95 version 4.00.950B or
4.00.950C :

(1) Set the board ID.

(2) Be sure to check that the system is off; then plug the board into
an expansicn bus slot in the system.

(3) Turn the system on to start up Windows95.

(4) Windows95 will come up with the [New Hardware] detection
dialog box. In the [Device Driver Wizard] that appears next,
check that "CONTEC Co., Ltd. - Multimedia Device" has been
listed, then select [Next>].

(5) In the next dialog box, select [Specify Location...].Insert the
supplied FD in a drive, enter the drive name and directory name
(WINO95) in the [Location] field, then click on [OK].

In the next dialog box, check the "Updated driver found for this
device" message, then select [End]. This completes installation of
the PO-64L(CPCI) board. After completed the board installation, be
sure to check the assigned resources. The "Checking resources” part
of this secticn explains you how to check the OS assigned resources
of this board.

Method of installing two or more PO-64L(CPCI) boards
(For use under Windows95 version 4.00.950 or 4.00.950a) :
Follow the procedure below to install two PO-641.(CPCI) boards for
use under Windows95 version 4.00.950 or 4.00.950a.

(1) Check the board ID of the first PO-64L{CPCI) board, plug it into
an expansion bus slot, then start up Windows95 to install the first
board correctly.

(2) Check that the first PO-64L(CPCE) board has been set up cor-
rectly, as described in "Checking resources”. Be sure to complete
installation of the first board before attempting to install the
second one.

(3) Exit Windows95 and turn the system off.

(4) Check the board ID of the second PO-64L(CPCI) board, then
plug it into an expansion bus slot. Assign ID to the second board
aboard ID that is different from the ID assigned to the first
board.

(5) Tutn the system on again to start up Windows95.

(6) Windows95 will come up with the [New Hardware] detection
dialog box. In [Multimedia Device: Select which driver you
want to install for your new hardware.], select [Select from List].

(7) The [Select Hardware Type] dialog box will then appear.

In [Select Hardware Type to Install], select [Other Devices].

PO-64L(CPCI)



Chapter 1. Setup

(8) In the [Select Device] dialog box that appears, select [CONTEC]
from [Manufacturers] and select [CONTEC Co., Ltd. - PO-
64L(CPCI)] from [Models].

(9) The [Change System Settings] dialog box appears. Follow the
messages to restart the computer.

(10) When Windows95 is restarted, installation of the second PO-

64L(CPCI) board is completed, Check the assigned resources
again.

For installing the third board and any additional boards, follow the
same steps as those for installing a second board. Before you can
install a third board or additional boards, all PO-64L(CPCE) boards
that are already installed must be in an expansion bus slots.

Notes!

*» The second PO-64L{CPCI) board cannot be properly nstalled
unless the resources (VO addresses and interrupt level) for the
board can be allocated. Before attempting to install the second
board, first determine what PC resources are free.

» The resources used for each PO-64L{ CPCI) board do not depend
on the location of an expansion bus slot or the board itself. The
resources used for each PO-64L{CPCI) board do not depend on
the location of the PCI bus slot or the board itself. If you remove
two or more PO-64L(CPCI) boards thar have already been in-
stalled and then re-mount one of them on the computer, it is un-
known which one of the sets of resources previously assigned to the
two boards is assigned to the re-mounted board. In this case, re-
check the resource settings.

PO-64L(CPCI) Page 11
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Notes!

Page 12

Method of instailing two or more PO-64L{CPCI) Boards
(For use under Windows95 version 4.00.950B or
4.00.950C) :

Follow the procedure below to install two PO-64L(CPCI) boards for
use under Windows95 version 4.00.950B or 4.00.950C.

(1) Check the board ID of the first PO-64L{(CPCI) board. Then plug
it into an expansion bus slot. Finally, start up Windows95 to
install the first board correctly.

(2) Check that the first PO-64L(CPCI) board has been set up cor-
rectly, as described in "Checking resources”. Be sure to complete
installation of the first board before attempting to install the
second one.

(3) Exit Windows95 and turn the system OFF.

(4) Check the board ID of the second PO-64L(CPCI) board. Then
plug it into a Compact PCI bus slot. Assign to the second board a
board ID different from that assigned to the first board.

(5) Turn the system ON again to start up Windows93,

(6) The OS will then automatically install the second board. When
the installation has been completed, re-check the assigned re-
sources.

For installing the third board and any additional boards, follow the
same steps as those for installing a second board. Before yon can
install a third board or additional boards, all PO-64L(CPCI) boards
that are already installed must be in an expansion bus slots.

* A second PO-64L(CPCI) board cannot be properly installed unless
the resources (I/0 addresses and interrupt level) to be used for the
board can be allocated. Before artempting to install a second
board, first determine which PC resources are free.

* The resources used for each PO-64L{CPCI) board do not depend
on the location of an expansion bus slot or the board itself. The
resources used for each PO-64L(CPCI) board do not depend on
the location of the PCI bus slot or the board itself. If you remove
two or more PO-64L{CPCI) boards that have already been in-
stalled and then re-mount gne of them on the computer, it is un-
known which one of the sets of resources previously assigned to the
two boards is assigned to the re-mounted board. In this case,
check the resource settings again.

PO-64L{CPCI)



Chapter 1. Setup

Checking resources
Follow the steps below to check the assigned resources managed by
the OS.

(1) Double-click on the [System] option in [Control Panel] to open
the [System Properties] property sheet. Select the [Device Man-
ager] tab.

(2) Click on the [Multi-function adapters] folder.

(3) Click on the [CONTEC Co., Ltd. - PO-64L(CPCI)] folder to
display its properties.

(4) Select the [Resources] tab to check the device type, resource
settings, and the conflicting device list.

(5) If you want to change a resource setting, uncheck the [Use auto-
matic settings] option in advance. To change the I/O address
range (Input/Qutput Range), change the configuration name in
the [Setting based on:] field. Since the interrupt level (Interrupt
Request) cannot be changed, use the assigned IRQ.

Support software

CONTEC provides the following driver software for Windows95:
API-PAC(W32) Ver, Jun, 1998 or later

This driver software supports up to four PO-64L(CPCI) boards.

Not e that when API-PAC(W32} is used, only 32-bit versions of
development languages can be used. Neither driver can be supported
by any langnage dedicated to 16-bit applications.

PO-64L(CPCI) Page 13



Chapter 1. Setup

Installing for WindowsNT

Page 14

Installing the PO-64L(CPCI) board requires separately priced
CONTEC driver software. Follow the procedure below to install the
board.

Verifying PC settings

Be sure that [PnP OS] is either [disabled] or set to [not to use] in the
PC's BIOS setup. If this is set to [Windows95], for example, the PO-
64L(CPCI) might not be recognized properly.

Installing the PO-64L(CPCI) driver software

To use the PO-64L(CPCI) board under WindowsNT operation
system, you need an optional CONTEC installation driver program.
Refer the following procedure to install this board to the
WindowsNT OS.

(1) Set the board ID.

(2) Be sure that the system power is off. Then plug the board into an
expansion bus slot in the system.

(3) Start WindowsNT with Administrator.

(4) Execute the optional driver program to install the board. Refer
the driver program's manual or the driver program's help file for
details.

After completed the board installation, be sure to check the assigned
resources. The "Checking resources” part of this section explains
you how to check the OS assigned resources of this board.

Checking resources
Follow the steps below to check the assigned resources managed by
the OS. )

(1) Open [WindowsNT Diagnostic Program] from {Management
Tools].

(2) Select [Resources] (IRQ/port settings). Check the types and
settings of resources assigned to the relevant driver and the
corresponding device list.

Support software

CONTEC provides the following driver software for WindowsNT,
API-PAC(W32) Ver, Jun. 1998 or later

This driver software supports up to four PO-64L(CPCI) boards.

Not e that when API-PAC(W32) is used, only 32-bit versions of

development languages can be used.

PO-64L(CPCI)



Chapter 1. Setup

Installing for other OS System

For all the other operation systems, in addition of the Windows OS,
we use MS-DOS as an example to show how to use the PO-
G4L(CPCI) board under the OS.

For all the other operation systems, refer the MS-DOS programs of
the attached floppy as an example.

For a CompactPCI bus board, the system will automatically assign a
usable resource / usable resources to the board. Refer the following
procedure to copy the attached programs and to confirm the assigned
resource/resources.

Procedure

(1) Set the board ID.

(2) Be sure that the system power is off; then plug the board into a
CompactPCI bus slot in the system.

(3) Turn the system ON to start up MS-DOS.

(4) Copy the programs that are under the DOS directory of the
attached floppy to a directory of your HDD.

(5) Execute the PIOPCLEXE resource confirmation program.

(6) Check the I/0 addresses and interrupt level (IRQ) displayed on
the screen.

Sample programs for MS-DOS

The sample programs for using the PO-64L(CPCI) board under MS-
DOS ave written in Microsoft C.

The attached floppy contains following sample programs.

DOS --- Samples --- (1) PIOPCI.C Resource check program

PIOPCLEXE .

{2) PIO3232.C Input/Qutput data (PIO-32/32(CPCI) series)
PIO3232.EXE

{3)P164.C Input data (PI-64{CPC!) serles)
PI64.EXE

(4) POB4.C Qutput data (PO-64{CPCI) series)
POB4.EXE

(8) INTPC.C Input data by Interrupt for PC
INTPC.EXE (P10-32/32(CPCl) series)

Figure 3. Sample Programs on FD

For details on /O addresses, see Chapter 3 "1/O Ports and Registers.”
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Chapter 2. External Connection

SEEgaatis:

Interface Connector

Connecting the Interface Connector

To connect an external device to this board, plug the cable from the
device into the interface connector (CN1).

0

Figure 4. Connecting the Interface Connector
* Connector used
PCR-E96LMD [mfd. by HONDA]
+ Applicable connector
PCR-E96FA [mfd. by HONDA]
* Optional cable PCBS6WS-**
Conneck

or
17JE-23370-02(D8C) [mfd. by DDK]
or equivalent

-1 | Connector: PCR-E96FA [mfd. by HONDA}
Beg—[1 1 Iaad Cable cover: PCSESBLKPA {mfd. by HONDA]
B47 A4T
— M~ Ag2 Connector
01— I~ A01 DCLC-J378AF-20L9 [mid. by JAE] or equivalent

[ - 1]
On-board connector
name PCR-E96LMD
[mfd. by HONDA] Connector: PCR-E96FA [mfd. by HONDA]

Cable cover: PCSES6LKPA [mfd. by HONDA]

** reprasents the cable length (1.5, 3, or 5 m).

Figure 5. Connector Used

Page 16 PO-64L(CPCI)



Chapter 2. External Connection

Interface Connector Pin Assignment

To connect an external device to this interface board, plug the device
into the on-board 96-pin connector shown below in Figure 6.

Common plus pin for C OP 6/7--
+6/47 output ports OP 6/7--
O 77
O 76
075
074
+7 peit (Output) 073
O 72
Q71
Q70
O 67
O 66
O 651
+6 port {Output) O 64
O 63
0 621
Q617
O 60
Common minus pin forE ON 6/7-
+6/+7 output ports ON 6/7-
— N.C.-
N.C. -
N.C.
Unconnected :g
N.C.
N.C.
N.C.
Common plus pin for
+4/+5 output ports
+5 port (Qutput)
+4 port {Output)
= 040
Common minus pin inr[om 457"
+4/+5 oulput ports ON 4/5™

- B48
- B47
B46
B45
B44
B43
- B42
- B4i
B840
B39
B3s
B37
- B36
- B35
- B34
- B33
- B3z2
- B31
- B30

- B29

+1- B28
[~ B27

B28
B25
B24
B23
B22
B21
B20
- B19
- B18
B17

- B

01
18l

A48
A4T
A48
A45
Ada
A43
Ad2
A4l
A40
A39
A38
A37
A6
A35
A34
A33
A32
A3
A30
A29
A28
A27
A26
A25

Aot
[48]
\

|

-}-op a3
-}-or 213

1014

10 34

1~ N.C.

1017
1-0 16

Common plus pin for
23 output ports
-0 37
--0 36
-0 38
--0 a3 +3 port {Output)
--O 32
- O 31
--O 30
--O 27
-0 26
-0 25
-0 24
-0 23
- O 22
-0 21
-0 20
- ON 2/3
--ON 2/3
--N.C.
- N.C.

+2 port (Qutput)

| Commaon minus pin for
+2/+3 output ports

Unconnected
--N.C.
- N.C.
- EXTO0 ACK signal for handshaking
- EXTIO  STB signal for handshaking
--N.C. Unconnected

-~ OP /1 — Common plus pin for

- OP 0/1 40141 output ports

and handshaking

]

--O 15
+1 port (Output)

+0 Port {Cutput)

-- O 00
--ON 0/1
-~ ON O/t

Common minus pin for
+0/+1 output ports
and handshaking

3

Figure 6. Interface Connector Pin Assignment

Note!

The numbers in brackets are pin numbers defined by the connector

manufacturer.

PO-64L(CPCl)
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Chapter 2. External Connection

PCB96WS and CCB-96 Signal Assignmentis

Optional cable connectors and their corresponding signals are shown

in Figure 7 below.

CPCBQGWS CNA

Common minus pin for

Common minus pint for

+0/+1 and handshaking _O%Oééz ’;\%&) —gt}lzgls +2/+3 output port
sut i afed
+0 port o - 23-1--0 22 | +2port
(Cutput) 03-1- 5 94{ 553 | (Qutput)
Surl- ¢ Epoh
006l 8 2592
oorl. s 37192
~oi0dle Byor-
- 1T 29-1--0 30 —
o1l-l- 11 31783
spon | 912112 311032 | +3pon
{Qutput) T 32.1--033 | (Output)
Q14 14 331 5351
015115 331 5 5¢
| s =1S%
Common plus pinfor QP 0/1- 18 gf’, '832@ Common plus pin for
+0/+1 output port N.C..]-- 19 I +2/43 output port
and handshaking _
PCB96WS CNB
CCBYE CNA(CNE)
Common minus pinfor oy 4e % Common minus pin for
+4/+5 output port o4l 2 g? -gN 6/7 +6/+7 oulput pori
Sl 3 ==foa
+4 port 043"" 5 23-1--0 62 46 port
(Outpul 1 24-1--0 63 (Ou!put)
o445 35756
St 2ei-0es
O471- 9 21086
- 1 28-1--0 67 -
~ ©50-4- 10 5. Q70—
Q51-4-- 11 30-b--0 71
+5 pott 82% -~ 1% 31-t-072 | +7port
(Output} T 32-1-073 | (Output)
054.1 14 i gry
0585-1-15 385
o6 SIO7
Common plus pin for oP 4/5- 18 gg 8];’2/7,. Commen plus pin for
+4/+5 output port | N.C..1._ 19 T +6/+7 output port
A\ oro— "

Figure 7. PCB96WS and CCB-96 Signal Assignments

Note!

Not support signals for handshaking.
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Chapter 2. External Connection

Input Circuit and Output Circuit

Output circuit
The output circuit of this illustrated in Figure 8. The output channel
is a photocoupler-isolated open-collector type (sink type). Driving
these opto-isolated circuits require an additional power supply iso-
lated from the PC system. The maximum output current rating is
100 mA per channel or 2 A per common ; (16 output channels share
a common power supply).

Note!

The board has no voltage surge protection circuits for protecting
output transistors. To drive inductive loads such as relays and
lamps by this board, consequently @ measure against voltage surge
must be taken on the load side.

oVCC

1k

Board =] External
o8t ; H Device
12k0 P
J Plust J_
_________________ (:;ommcgn IB = External
! QO Power
v Suppl{/l
'[ DC12!
A ~ 24V
-------- 1 2k:Q

Load

Figure 8. Output Circuit

PO-64L(CPCI)
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Chapter 2. External Gonnection
STB and ACK input and output circuits

External 4 _;> Board

Device Voo
§ E 5.1kQ
Extemal 1 : : 3kQ
ower — ki
¢ Plus L
S‘éﬂggﬂl :Commort: A |¥ '<>
~ el I
© o T Input T
i PN | Photocouplter 77

Figure 9. STB Input Circuit

= —==.External
Board ! ! Device

vce
;’ 1k

L  External
l gowelr
U
DC12
T oy
Photocouplter ’)—Q
i Minus |
Common
~ i

Figure 10. ACK Output Circuit

Page 20 PO-64L(CPCI)



Chapter 2. External Connection

Surge Protection

Note!

When connecting to digital outputs a load that may generate a
voltage surge or current, for example an inductive load suchasa
relay coil or incandescent lamp, suitable protection measures are
required to prevent damage to the output stage or malfunction owing
to noise. The instantaneous interruption of current flowing through a
coil, including a relay, results in the sudden generation of a high-
voltage pulse. If the voltage exceeds the withstand voltage of the
transistor, the transistor performance may be degraded or the transis-
tor may be damaged. To prevent this, be sure to connect a surge
absorption element when driving an inductive load including a relay
coil. Example of measures against voltage surge are shown in Figure
11 below.

HMExamples of use of relay coil

Plus ¢
Commot

Relay coil 2

Output Rel i Output
Pin ¢ elay coil Pin

Minus
Commen O

Extemal power voltage < Zener diode voltage

Minus
Common ©

MExamples of use of famp

Plus
Common

Siifge current

g
prevention resistor {Z} resistor

Figure 11. Samples of Voltage Surge Protection

The protection circuit must be installed less than 50 cm from the
load and contact to provide effective protection.

FO-64L(CPCI) Page 21



Chapter 3. I/O Ports and Registers

I/0 Address Map

D7 De D5 D4 D3 D2 D1 DO

Board
Input Group O
4O Address +0H|~morsper 505] 004] O3] OGE] O0T] OG0
71 61} (811 [(41] 811 [21] M1t €]
Input TOUR1

+IN 57 oTer 051 014] O13] 02| OTT| 070
[5]f [14] [13] Bi2]) {a1]i 0| [o1f (8]

+2H In u!Grou 2

027 026' 025 023 022| 021

[23]] {e2]f [211 E20] {19] [18]f [17] [15]
+3H Input, Grou

037 Gagl 035] 034] ? TI ? ”

[:51] {30] [29]] 28]| 27 25]| [24
+4H In uLGroup4

047 |o45 [ 04z 047 [040

[89] [35] {37] {[36] [35] f34] [[33] {[32]
+5H Input Grou

I 55]0 4 052 (051 O50
[47] [46] [45] 1 [44] [43] [42] | [41] | [40}

+8H Input Grou)
G

7H Inj LI! Grou
* 077| |?7ﬂ ! o72[ 0711070
[63] | [62] ] [67) | [601} [59] [58] {s7] | [s6!
+8H Handshake Status [npul
INT] IBF [STRACK
+9H NolAlIowed
Bit Data Input
T e7 o[ ol o] o7 oT8DT
+BH Not Allowed
+CH Group Data tnput
PD7 [POS|FD61PD4 {PD3 [PD2fPD1] PDO
+DH Not Allowed
Trterrupt Setting
BT X T o Lo L X | o T
+FH
Not Alfowed
+10H
11H Interrupt Statys
HR T o oloj ol 0] o finesg
Oxx represents an output signal
+12H that will be read back here;
| Not Allowed Numbers in brackets [ ] represent
F1FH input bit numbers.

Note Al access except to input group 0 to 7 {port +0 to +7) should be byte access.
* Input by word access to input group 0 to 7 should be fo /O addresses that
are multiples of 2 (+0, +2, +4, +8).
* input by double word access to input group 0 to 7 should be to /O addresses
that are multiples of 4 (+0, +4).

Figure 12. Input Port Assignments
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Chapter 3.

I/O Ports and Registers

D7 D& Ds D4 D3 D2 D1 DO

Board
IO Address  +0H

Output Group 0
007[ 0081005 [Q04 JOO3 [ O02 [O01 { OO0
Prime [l i@ |Etnd ol

+1H

Output Group 1
o17 10186 O11 jO10

051 [014 [C13 |012|
1180 [{34] fpa) (D12) {111] (07 09) | (8]

+2H

Qutput Grou| z
027 026 1025 (024 [O2 021 020
{23] |22] i[21] [20] l[19] [131 [17] [1]

+3H

Qutput Group 3

030

?37 036 (035 (034 033 |?? [25] %R

+4H

g1] [1=90] {[29] |i28] [27]

Cutpu(a
Q47 (046 |045 (044 | 041 (040
[39] |{38] | [87] | [36] [35] [34] [[33] [ [32]

+5H

Cut u! mu 5
057 [ 056 | Os5 053] 052 050
[47] | §46] | {45] [44] 143] | [42] [41] {40]

+6H

= . = Qutput Grou 5062
SRR

Oulput Gmup 7

+7H

o7l
157]

76

077
i56]

o 076 o75| [601| e | Q72

62] | {81] 58]

ACK Signal Setting

+8H

0ol 9 [0 o1 o [ACK

+9H

Not Allowed!

+AH
+BH
+CH
+OH
+EH
+FH
+10H
+11H
+i2H

§
+1FH

olololol oloroiBDT

Bit Select
[i] [1] 4

érou §ata

P07l PDE] POSs| PD4] PD3] FO2[ POl PDJ)
roup Sefect

_l_l_l_f—_-o ] 0] 0] 0] P2 P51l PSo
Interrupt Settin:

G 1 0 1] [ 0] 0 1811 IS0

Not Allowed

Interrupt Mask Reqister

0 0 0 0 0 0 0 INTMO
Interrupt Clear Register

1] 0 o[0T o (1] 0 |INTCOS

Not Allowed

Note

Oxx represents an output signal;
Numbers in brackets [ ] represent
oufput bit numbers.

« All access except to output group 0 to 7 (port +0 to +7) should be byte access.

= Output by word access from output group 0 to 7 should be from /O addresses that

arem

ultiples of 2 (+0, +2, +4, +6).

« Qutput by double word access from output group 0 to 7 should be from /O addresses
that are multiples of 4 (+0, +4).

Figure 13. Qutput Port Assignments

PO-64L(CPC)
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Chapter 3. 1/Q Ports and Registers

Input / Output Data by Direct Access to /O Ports

Data input

T/O address + OH to + 7H input ports ate used to read output channel

data. The following table shows output channels and their corre-

sponding input ports. For example, if channel 007 is ON, bit D7 of

the IO address + O port is read "1."

Input Ports OH
/O Address T

+1H

+2H

+3H

+4H

+5H

+6H

+7H

D7 D6 D5 D4 D3 D2 D1 DO
Input Group 0

007‘ 006| 005 O04| 003( O02| 001 Q0O

A RO
Input Groupt

017| Ot6 051‘ O14| 013 012 O11| Q10

(5] 143 18y n2)] [1) (16} [9] 8]
nput Group 2

027| 026] 025| 024 023 022 021| 020

23] [221} [211] 1201] (91| (181] [71] [1el
InDutGrouoC

037] ' 034| 033] 032| 031] 030

[31]] [301] [29]1| [28]] [27]] [26]] [25]i [24]
nput Group4

047 1046 045 | 044 1043 I ] 040

[39] {[38] | [37] |[36] | [35] |[34] 1[33] | [32)
Input Group 5

057 {056 | 055| 054 | 053 [ 052 |O51 | 050

[47] | [46] [ [45]) | [44) | [43] [ [42] | [41] | [40]
InputGroupE

Q67 | 068! 085 | 064| 063 6

[55]| %‘Sl 153]] (52] [ [51} [50] ‘ l49] 48)

nputGrou_g 5 .

76| O7F! 72| 07 7

& | | | B B |

Oxx represents an output signal that will be read back here.
Figure 14. Input Port " /O Address +0H ~ 7H "
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Chapter 3. /O Ports and Registers

Programming examples

The following programming examples check the input channel O07.
If this channel is "ON" then program will continue. The "PORT%"
and "port" are sample I/O addresses.

BASIC (MS-DOS version)

DAT% = INPUT {PORT%)
IF (DAT% AND &HB0) = &H80 THEN

Microsoft C or C++ (MS-DOS version)
data_in = ianp{port):
while(data_in & 0x80)

PO-64L(CPCI) Page 25



Chapter 3. /O Ports and Registers

Data Qutput

Y/O address + OH to + 7H output ports are used to output data. The
following table shows the relationship of output channels and output
ports. Setting an output bit of output ports to "1" will switch the
corresponding output transistor to "ON". Resetting an output bit of
output ports to 0" will switch the corresponding output transistor to
"OFF".

D7 b6 D5 D4 D3 B2 Di_DO

Output Ports oM Out Ut Group 0

VO Address 007 006 005 003 0021 001 000
[5] [4] Bl i) [0

+1H Output Group 1

017| O16] 051 014 Q13| 012] O11{ 010

115]] (141§ (18} [12]] [13f [101] 9] | [81

+2H Qutput Group 2

| 025] 024 02| 021

[23] [22] 211] [20]| [19] [18] [i7) 161

+3H Qutput Group 3

037] 036] 035] 034 033] 032 O31

[31]) [30]] [29]] [28] {27]| [261| [25]| [24}

" 4aH Oujput(:rouptl,
047 [ 046 ‘045 } | 041 | 040

[39] | [38] | [37] |[36] |[35] | [34] | [33] | [32]

+5H Output Group 5
057 | 056 | 055] 054} 063 | 052 [O51 [ O50
[47] | [46] | [45] | [44) [ [43] | [42] | [41] [ [401

+8H Qutput ("roup 6
05| 064 062 | 061
[55]“?‘3 [53}] [52] 51] 150] | [49] [48]
+7H u_tput(:rou p7

0771 07, Q72 (0711070
163] 2]‘?61? [60]I 1591 | (58] | [57] § [56]

Oxx represents an output signal of CN1 connector.

Figure 15. Output Port * /O Address +0H ~ 7H "

Programming examples
The following programming examples turn the O47 output transistor
to "ON". The "PORT%" and "port" are sample I/O addresses.

BASIC (MS-DOS version)
OUT PORTS + &HO4, &H80

Microsoft C or C++ (MS-DOS version)
outp (port + 0x04, 0x80) ;

Note!
When the PC is turned ON, all output ports are reset o "0."
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Chapter 3. 1/O Ports and Registers

Input / Qutput Data by Bit Number

PO-64L(CPCI) supports bit input / output function. Under this
function, you can specify a bit number and output to this bit. The
following figure shows the relations of bit numbers and their corre-
sponding output ports.

D7 D6 D5 D4 D3 D2 D1 DO

InputPorts o\ inputeroupo
110 Address 007} 006] O05] O04] 003[ ©02[ QC1| ©00
711 (61| (8 [4] [B1] 1] M7 [0

~iH Input Group1

O17] O16( O5i| O141 O13 012‘ O11lo10
[15)] 141) 03] (121 1111} (01| [91) (8
+2H Input Group 2

025( 024] 023 022 021| 020

O27| 026 l
[23]] 223} [211| [200] (9] [18]| [17]| [16]
+3H npuf Group 3
Ioss 035] 034 032 |
[31] {301} [29]] [28]] [27] 25] [24]
+4H mut Group4
|046 Q44 (043 |042 (041 | C40
[39] [38] [37] {367 | [35] {[34] | [33] | [32]
+5H Input Group 5

057 | 056 | O55| 054 | 053 | 062 | 051 [ O50
(471 | [46] | [45] | [44] | [43] | [42] | [41] | [40]
+BH Input Group &

087 0651 064 | 063 | 062 : 061 (060
[55]|%§1-?| {53]1 [52] | [51] | [50] | [49] | [48]

lnput ro

up 7
077 Q73| 0721 071|070
7| o5 | 5| | e | 2 | | e

+7H

[ Bit Data ]
+AH o[ ol o] ol o[ o] o [BDT|

Oxx represents an output signal that will be read back here;
Numbers in brackets [ ] represent input bit numbers; BDT is input data.

Figure 16. Input Port " I/O Address +0H ~ 7H "
and " /O Address +AH *
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Chapter 3. /O Ports and Registers

The following figure shows bit numbers and their corresponding
output ports.

B7 D6 DS b4 D3 D2 D1 DO

Quiput Group 0
Sg‘gg‘d'r’e"sgs 0K oo7l o—‘_ros 005| 004] 003] 002] O01] 000
71 6] 5] 4 [3] [2] f11] 0]

+1H Oufput :r
O17| O16| 051 14 011|010
0sli (14]) 08) N2 11] [10 ] (8
+2H Quiput Group 2
0271 026‘ 025‘ 024 023] 022| O21| 020
[23)) (221 [21)] 201 [19] [18] (71| [i€]

+3H OUﬂJUt
037 ossl 0386] O34 033 ‘ 030
[311] [B80§| [29]]| [281| [27] [25] [25] 24
+4H Qutput :rou 4
047 1046 '045 ‘0 042 [041 [ 040
[39] | [38] | [37] | [36] [35] [34] |[33] | [32)
+5H Out ut Group &
057 ‘ 053] 0521051 [050
[47) | [46] [45] [44] [42] | [41] | [40]

+68H Quiput ("roup 6
087 065} 084 062061 [ 080
[55] ‘ 8%7' {53]1 [52) [51] [5011 [49] [ (48]
+7H ut utGrou O S TETET
o77| o76| 07 l 72 07
[631‘ [62]‘?51? [60] [59] | 58] | [67] | [56]
Bit Data
+#H 0] o] o] ol o] o] o |BDT

Bit Select
+BH[ o | o [Bss]Bs4] s3] es2][msiieso

Oxx represents an output signal; Numbers in brackets { ] represent
output bit numbers; BDT is output data.

Figure 17. Output Port " /O Address +0H ~ 7H "
and " /O Address +AH ~BH "
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Chapter 3. 1/0Q Ports and Registers

Input a Bit Data

(1) Select the bit number that you are going to input by outputting
this bit number to an I/O address + BH output port, the Bit Select
port. The bit numbers are from 0 to 63 3FH).

(2) Input this bit data from I/O address + AH input port, the Bit Data
port. The BDT indicates the status of the specified bit signal.

Programming examples
The following programming examples input the bit [31] (IFH). The
"PORT%" and "port" are sample I/0 addresses.

BASIC (MS-DOS version)
OUT PORT% + &HOB, &HLF
BDT% = INP(PORT% + &HOA)

Microsoft C or C++ {(MS-DOS version)
outp{port + 0x0b, 0x1f) ;
bit_data = inp{port + 0x0a) ;

Output a Bit Data

(1) Select the bit number that you are going to output by outputting
this bit number to an I/O address + BH output port, the Bit Select
port. The bit numbers are from 32 (20H) to 63 (3FH).

(2) Output this bit data to an /O address + AH output port, the Bit
Data port. The BDT is the output data of the specified bit signal.

Programming examples
The following programming examples output "1" to bit [63] (3FLH).
The "PORT%" and "port" are sample /O addresses.

BASIC (MS-DOS version)
OUT PCRT% + &HOB, &H3F
OUT PORT% + &HOA, &HO1

Microsoft C or C++ (MS-DOS version)
outpi{port + 0x0b, O0x3f) ;
outp(port + 0x0a, O0x01) ;

Note!
After the PC is turned ON, all output bits are reset to "0."
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Chapter 3. I/O Ports and Registers

Input / Output Data by Group Number

PO-64L(CPCI) supports group input/ output function. Under this
function, you can specify a group number instead of the I/O port and
then input from this port and then output to this port. The following
figure shows group numbers and their corresponding output ports.

D7 D6 D5 D4 D3 D2 D1 DO

Input Ports +OH Tnput Group §
I/Q Address 007‘ 006 oosl 004] 003| 002] 001 000
Bl{B1]M] EB) =] D10

+1H Input Group1
O17] O16] O51] C14| 013]| 012 O11] 010
[15]] [14]} [131] D2]| [11}] 10l 91| [8]

+2H nput Group 2
Q27| O26| 025 024 022] 021] C20
[23]| [22]] [21}] [2C [19] [18]] (171} 6]

+3H Inpuit Group 3
Q37 035| Q34| O33| O32| 031 ©C30
[31) [30] [29]| 28]| [271] [26]; [25]] [24]
+4H nput Group4:
047 | 046 043 1042 1041 | Q40
[39] | [38] [37] |[3fi] [35] {I84] tI83] | [32]
+5H Input Group 5
057‘056 055[ O54] 053 ’051 050
[47] | [46] | [45] | [44] | [43] [421 [41] | 1401
+6H Input Group 6

067 | 066| 0B5| 0841 063 | 062 060
£55] l %4?| [53 | [52] | [51] | [50] [49] [48]
nputGroup

+7H
Q72| 071 | O70
o] | | | 86 | e | | 2

Grou
+CH | PD7[PD6 [PDs | F'D4 |F'D3 [pp2]PD1 | PDo[

Oxx represents an output signal that will be read back here.
Numbers in brakets [ ] represent output bit numbers.

Figure 18. Input Port " [/O Address +OH ~ 7H *
and " /O Address + CH"
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The following figure shows group numbers and their corresponding

output ports.

D7 D6 D5 D4 B3 D2 D1 BO
Outptit Group 0

Output Ports *0H 5575587 005] 04| 003 | 002] O0T] 000

/0 Address 71| 1] 151 | 41| @} 2] ) 10l
+1H ytput Group 1

O17] O16] 051 OT4[ O1af O12] O11[ 010

15| [(141) (181 121 111} (101] @1 ] (81
#2H Qutput :roup2

027‘ 026| 025‘ Q24 022 020

[28]) [22]] [21])] [20] {191 [18] [17} [16]
+3H Qutput :roupa

037‘ 036| 035‘ 034 I | 030

{311 [301| [291] {28} [27] [26] 25] 24
+4H Output Group 4

047 | 046 {045 | Q44 042 1041 | 040
[39] | [38] [37] [36] [35] | [341 | [33] | [32]

+5H put Group 5
Q57 | 056 055 054 053 052 (051 | Q50
[47] | [46] | [45] [ [44]) [43] [42] | [41] | [40]
+6H Output (“roup [
Q65 Q62 [ 061 | 080
[55] ‘ %ﬁﬂ [53] [52 [51] [50] | [49] | [48]
Output(:rou 7
‘ l? ﬂ Or3| 072071 (070
[63 [62] | I61 [60] (59] | [581 | [57] | [56])

+7H

Group Data
+CH|pp7 [ PD61PD5 | PD4|PD3 [PD2 [PD1 [ PDO
Group Select
+DH_ o] o [ o [ o [ o Ipse[pst]Pso

Oxx represents an output signal; PS0 to PS2 specify an input or output
group number,

Figure 19. Output Port" /O Address +0H ~ 7H "
and" /O Address +CH ~DH "
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Input a Group Data
(1) Select the group number that yon are going to input by outputting
this group number to an I/O address + DH output port, the Group
Select port. The group numbers are from 0 to 7.

(2) Input this group data from an I/O address + CH input port, the
Group Data port. The PDO to PD7 represent the status of the
specified group signals.

Programming examples
The following programming examples input data from input group 0.
The "PORT%" and "port" are variables of I/O addresses.

BASIC (MS-DOS version)
OUT PORT% + &HOD, &HOO
GDT% = INP{PORT% + &HOC)

Microsoft C or C++ (MS-DOS version)
outp{port + 0x0&, 0x00) ;
group_data = inp{port + 0x0c) ;

Output a Group Data

(1) Select the group number that you are going to output by cutput-
ting this group number to an 1/O address + DH output port, the
Group Select port. The group numbers are from 4 to 7.

(2) Output this group data to an 1/O address + CH output port, the
Group Data port. The PDO to PD7 are output data of the speci-
fied group, which represent the related output channels.

Programming examples
The following programming examples output "0FFH" to group 4.
The "PORT%" and "port" are sample I/O addresses.

BASIC (MMS-DOS version)
OUT PORT% + &HOD, &HO4
OUT PORTS + &HOC, &HFE

Microsoft C or C++ (MS-DOS version)
outp(port + 0x0d, 0x04) ;
outp({port + Ox0c, Oxff) ;

Note!
After the PC is turned ON, all output bits are reserto "0."
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Output Monitor Data

This function allows you to read the last ontput data without affect-

ing that data.
D7 Dbs DS D4 B3 D2 D1 DO

Input Ports ~ 4oH Input Group §
YO Address 007| 006] 005| 004| O03| 002 O01{ O00
il ®im) M) Ee @) o

+1H Input Group1
0O17] O16] O51| 014 013[012| O11] 010
(18] ¢4 8)| (12]) [41] [101f [e1) (8]

Input Group 2
027] 026] 025 024] ©23] 022] 021] 020
[23]] [22)] [21]] [20)} [199] mis)f [17]) (16]
+3H Input Group 3
037] 36 O35 034] 033 032| 031! 030
[311] [36]] [29]| [28]] 27| [26]] (25]] [24]
+4H nput Group4
047 [ 048 [045 [ 044 (043
{391 | [38] [ [37] | [36] | [35]
+5H Input Group 5
057 056] 055‘ 054 0531052051 [ 050
[47] | [46] | [45] | [44] | [43] ! [42] | [41] | [40]
+6H tnput Group 6
087 065| 064 063 062 | O61 | Q60
% 8% 9% 5, |

+2H

042 (041 { 040
341 [[33] | [32

[63] [51] § [50] | [49] | [48]
EnpOmGr%lp- Q720711070

7 7 741 Q73 Q7 7 7!
W B W 5 5 | S

Figure 20. Input Port " /O Address + OH ~ 7H "

+7H

Input from an I/O Port

To monitor output data, you can read it as it is being output from the
ountput port,

Programming examples

The following programming examples output data AAH to I/O
address + 4H output port and then read it from I/O address + 4H
input port to confirm the output data. The "PORT%" and "port" are
sample I/O addresses.

BASIC (MS-DOS version)

CUT PORT%+&H04, &HAA
MDT% = INP(PORT% + &H(4)

Microsoft C or C++ (MS-DOS version)
outp{port+0x04, Oxaa);
m data = inp(port + 0x04);
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Confirm an Output Bit
Refer to the section "Input / Output Data by Bit Number."

Monitor Qutput Data by Port Number
Refer to the section “Input / Output Data by Group Number."
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Handshake of Input Channel 0 to 15

Under this function, to issue an external STB signal will write output
data to external device registers through channel O to 15, If you set
the interrupt event for handshake function, rising edge of ACK
signal can generate an interrupt signal. An STB signal can be issued
through software commands. By using these STB and ACK signals,
you can then handshake with external circuits.

Note!
Quiputiing a hexadecimal data OFOH to I/O address + 8H port will
reset (initial) the handshake function.

Dz D6 D5 D4 D3 D2 Di Do
Input poris Handshake Status Input
/O Adress +8H [_Xx x | x x_|INT [ IBFE | STB[ACK

br D6 D5 D4 D3 D2 Dt DO

Cutput ports ACK Signal Settin
1O Adress +8H | o 0 ] 0 0 0 0 |ACK

Figure 21. I/O Port Assignment of Handshake Function

STB

IBF }—)—
input Data :X -X:

ow

ACK T_d \_

INT

Interrupt generated

Figure 22. Write Timing for Handshake Function
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Programming examples

The following programming examples input a latched data by check-

ing the INT status of the handshake status register. The "PORT%"

and "port” are sample IO addresses.

BASIC (MS-DOS version)
OUT PORTY + &HOB, &HFQ

'INITIALIZE HANDSHAKE FUNCTION

OUT PORT% + &HO4, DAT%
OUT PORT% + &HO8, 0
CUT PORT% + &HOS, 1

'QUTPUT DATA
'QUTPUT STB SIGNAL

WHILE((INP(PORT% + &HOB) AND &HO8) = 0)

WEND

' INPUT STATUS REGISTER
'CHECK INT STATUS

Microsoft C or C++ (MS-DOS version)

#include<stdio.h >
void main{void)
p

int dat:

outp(port + 0x08, 0x0)
/* initialize handshake function
outp {(port + 0Ox04, dat)

outp (port + 0x08, 0)
outp (port + 0x08, 1)

i

B

i /* output data
/* output STB signal

while{! (inp(port + 0x08) & 0x08)) .;

PO-64L(CPCI)
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Interrupt Control Function

If the No.1-2 pins of JP1 is jumped as "Using Interrupt"”, the hand-
shake signal (STB signal), can generate an interrupt request signal.

D7 D6 D5 D4 D3 D2 D1 DO

Input ports [ Interrupt Sefting |
WOAddress +EM | x | x | 01 0 | x | 0 [is1 ]IS0 |

D7 D6 D5 D4 D3 D2 DI DO

Interrupt Status
I/OAddress +11H | 0 | o | 0] 0 ] 0o | 0 [ o |INTSo

Figure 23. Input Port Assignment of Interrupt Function

D7 D6 D5 D4 D3 D2 D1 DO

Output ports [ Interrupt Setting ]
WOAddress +EH| 0 | 0 ] 0 | 0 | 0 | 0 | IS1]180 |

D7 D6 D D4 D3 D2 D1 DO

[ Interrupt Mask Resister
11O Address +10H| 0 | 0 | 0 j 0 0 0 0 [INTMO]

D7 D8 D5 D4 D3 D2 Dt DO

[ Interrupt Ciear Resister
1O Address +11|-|| 0 |‘ 0 | 0 ' 0 | o 0 0 [INTCO

Figure 24. Qutput Port Assignment of Interrupt Function
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Set Interrupt Events

You use the Interrupt Setting output port to set handshake events.
The handshake event can be connected to any of the internal signal
INTa.

Interrupt Settin
0(0{0/0ol0]|0!IS11IS0

Interrupt Events

IS1[1S0| Interrupt Events
0 | 0 jNot Use Interrupt

01 1 {Handshake

1 0O |Prohibited Setting |
1 | 1 | Prohibited Setting

Handshake INTa

Interrupt
Control INTA

Circuit

To PCI BUS

Figure 25. Explanation of Interrupt Setting Register

Interrupt Event Masking

Note!

Page 38

PO-641L(CPCI) uses I/O address + 10H output port for masking.
Setting a bit to "1" will mask the related event from generating an
unwanted interrupt request.

For example, if you set the handshake signal as an interrupt event
and you set INTMO to "1" from I/O address + 11H, then handshake
signal will not generate an interrupt request but set the INTSG of
interrupt status register. The relationship of interrupt events "INTa"
and interrupt masking bits is as following:

INTa : INTMO

After power on, these two ports are reset as all "1".

PO-64L(CPCl)
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Interrupt Status Register

PO-64L(CPCI) connects only one interrupt request signal to the
CompactPCI bus, the INTA bus signal.

Interrupt events and their corresponding interrupt status are shown
below:

INTa: INTSO

Check Interrupt Setting

You can check what you have set for the interrupt setting register by
reading the I/O address + OEH input port.

Clear Interrupt Request Signal

The interrupt of the CompactPCI bus uses a level trigger instead an
edge tigger, which is used by the ISA bus. Therefore, the arrival of
an interrupt request means that the INTA has been assigned to low.
If you do not clear this request signal, the CPU will respond to this
interrupt request repeatedly. To avoid this kind of malfunctioning in
your interrupt handler program, you must clear the interrupt request
signal before you enable the interrupt. For PO-64L(CPCI), you can
use the Interrupt Clear output port for this purpose. For example, if
the INTSO is "1" in the Inferrupt Status register of your interrupt
handler program, INTa will generate an interrupt request. Setting the
INTCO to "1" by output to the Interrupt Clear port will clear this
INTSO interrupt request to enable the next interrupt.

INTa: INTCO

Programming example
The following sample program is part of a sample interrupt handler
program. The "port" is sample I/0 address.

Microsoft C or C++ (MS-DOS version)
_disable() ;
n = inp{port + 0Oxil) & OxO0f ;
/*Find out which event(s) has/have requested interrupt.*/
out {port + 0x1l, n) ;
/*Clear interrupt reguest signal.*/

/* Service the interrupt reguest.*/

_enable{) ;
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N

CompactPCl BUS

-
i |
1 Photocouplers | 1 Qutput Port 0
| & :,:>(Bch, Group0)
‘ Transisters | |
j :
! Pholocsa‘)up!ers :E>Output Port 1
| 8ch, Group1
1‘ Transisters ! ¢ 1)
: 1
1
! Photocouplers | . Qutput Port 2
! & >(Bch, Group2)
. Transisters | |
1
o ’
~ Photocouplers | ¢ Qutput Port 3
CLK | & _—:f>(8ch, Groupd)
FRAME : - Transisters | ,
interface !
:EgEL < control [, X
TROY ! Circuits 1
DavsEL : Photocouplers | ¢ Quiput Port 0
‘ & +(8ch, Group4)
RST X Transisters | |
:
! Photocouplers | 1, Output Port 1
| ——— _ & Fw(8ch, Groups)
! Transisters :
E i
: N Photocguplers 1, Output Port 2
[nterrupt " ch, Group8
INTA—| [2erup Tansisters | PO
! Circuit !
1
) Photocouplers | | Output Port 3
| & E]f>(8ch, Group?)
) Transisters | ,
1 I
| PO-B4L(CPCH _ __ ___ !

Figure 26. Block Diagram
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Specifications

Table 1. lists the chief specifications of this board,

Table 1. Specifications

ltem Spegification
OQutput | Type Cpto - Isolated open collector current - sink (Negative logic)
16 channels share a positive common and a negative
common
Voltage 35VDC (Max.}
Current 100mA max. per a channal
2A max. per a commen
Number of channels | 84 channels
Throughput 1 ms (Max.)
/O address Any 32-byte boundary
Isolated voltage 1000Vims
Boards in one system Maximum of 16 boards can be install in a same system.
External power supply 12 to 24 VDC (+/- 15%)
Note: 4mA/12V 1o 8mA/24V per input channel
Power consumption 5VDC 300mA (Max.)
Operating condition 0 to 50°C, 20% to 90% {not condensing)
Connecting distance 50m {Typical}
{depending on wiring environment)
Dimension 3U4HP
Weight 160g
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Chapter 5. Troubleshooting

1f you are having trouble with your board or program, first answer
the following questions to see if you can find the problem.

QUESTIONS:
STEPS TO TAKE:

Is the pilot light on?
The system must be turned on and the power supply must be work-
ing. Check the main power switch and the power supply.

Did the system boot up? .

If the board is installed and the system did not boot up, check the
following:

» Make sure that the board is plugged in firmly.

« Can you boot up if you chose not to use the interrupt?

Does your program work?

If the system booted and your program does not work, check the
following;:

« Try one of the programs provided on disk and see if it works.
+ Check the board address of your program.

+ Check your interrupt handler program.

Does the sample program work?

Check the following:

* Try it with only the PO-64L(PCI) board installed.

* Make sure that input signals are connected to the right pins.
+ Make sute that output signals are recalled back correctly.

« Pin connections on the I/0 cables are secure.
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Note!

Before you call, please make a list of the following information. Our
technical representatives will need the following information to help
you.

1. Your name, company, and phone number.

2. The brand and type of computer you are using
3. OS and Veysion (e.g. DOS Ver.6.2)

4, Name of the CONTEC board that you are using.
5. Names of other boards in the computer.

6. The programming language that you are vsing (and the
version number).

7. Are you using your own program or a CONTEC sample program?
8. List AUTOEXEC.BAT.

9. List CONFIG.SYS.
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