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Preface

This manual describes the Cognex MVS-8120 frame grabber. This manual has the
following chapters:

e Cognex MVS-8120 Installation on page 13 describes how to configure and install
the MVS-8120.

e Cognex MVS-8120 Hardware Description on page 31 describes the MVS-8120 in
detail, including environmental and power requirements, mechanical and electrical
specifications, and the electrical interface.

e Cognex Video Modules and Cameras on page 89 describes the CVMs available for
the MVS-8120 and how to connect compatible cameras.

e Parallel I/O Boards on page 43 describes the parallel I/O boards available for the
MVS-8120.

MVS-8120 Hardware Manual 9



m Preface

Style Conventions Used in This Manual

This manual uses the following style conventions:

boldface Used for programming keywords, function
names, class names, structures,
enumerations, types, and macros. Also used
for user interface elements such as button
names, dialog box names, and menu
choices.

italic Used for names of variables, data members,
arguments, enumerations, constants,
program names, file names. Used for names
of books, chapters, and sections.
Occasionally used for emphasis.

courier Used for programming code examples and
for examples of program output.

bold courier Used in illustrations of command sessions to
show the commands that you would type.

<italic> When enclosed in angle brackets, used to
indicate keyboard keys such as <Tab> or
<Enter>.
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Cognex Offices

Cognex Corporation serves its customers from the following locations:

Corporate Headquarters

Web Site

MVS-8120 Hardware Manual

Cognex Corporation
Corporate Headquarters
One Vision Drive

Natick, MA 01760-2059
(508) 650-3000

Www.cognex.com
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Cognex MVS-8120
Installation

This chapter describes how to install Cognex MVS-8120 frame grabbers and hardware
components in a host PC.

This chapter contains the following sections:

e Installation Requirements on page 14 provides an overview of how to install a
Cognex MVS-8120 frame grabber in a PC.

e Installing MVS-8120 Internal Hardware on page 16 provides considerations and
procedures for installing the MVS-8120 system components in a PC.

e nstalling MVS-8120 External Hardware on page 28 gives a summary of the
installation steps for, and shows where to find further information about, the
connection of cameras, triggers, strobes, and other devices to the MVS-8120.

MVS-8120 Hardware Manual 13



m  Cognex MVS-8120 Installation 1

Installation Requirements

The Cognex MVS-8120 frame grabber is a 32-bit PCl bus card that you install in an
available PCI slot with 5 V PCI signaling. The MVS-8120 frame grabber requires +5 V,
+12V, and -12 V DC voltages.

14

Host PC Requirements

To install the MVS-8120, the host PC must meet the following minimum requirements:

The motherboard’s chip set must be fully compliant with the PCI specification,
version 2.1 or later

One available two-thirds length PCI slot for the MVS-8120

One or two available short-length ISA slots if you will use the ISA parallel 1/O
adapters, or one slot position of any type if you will use the universal parallel 1/O
adapter

A CD-ROM drive, or access to one over a network, to install the Cognex software.

Additional requirements may be imposed by your Cognex software package. Check
your Cognex software’s release notes for the software’s requirements, if any, on:

Minimum recommended CPU speed

Host operating system, including the supported service pack release level
Supported video cards

Desktop color depth (the number of colors displayable)

Desktop size (the number of pixels displayable in width and height on your screen)

The presence of a mouse or other pointing device

Requirements for Maximum Frame Rate

The MVS-8120 displays video output under control of the host PC’s operating system.
The MVS-8120 frame grabber generates high resolution bitmaps and passes them
through the PCI bus for display on a high resolution SVGA display.

Cognex software can transfer images from the MVS-8120 in two ways:

From the MVS-8120 to system memory, and from there to the video display adapter

Directly from the MVS-8120 to the video display adapter using PCI bus DMA
transfers

MVS-8120 Hardware Manual
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To support the DMA transfer method, the host PC and its video display adapter must
meet the following requirements:

1. The PCI chipset on the host PC’s motherboard must be fully compliant with the PCI
2.1 specification. This is discussed further in PCI 2.1 Compliance below.

2. The video display adapter and its device driver must be fully compliant with
Microsoft's DirectX specification, version 3.0 or later, and the adapter must support
hardware blitting.

3. The video display adapter must supply sufficient offscreen video memory to allow
hardware blitting of the display image. An adapter with 4 or more MBytes of video
memory meets this requirement.

4. If your host PC has more than one PCl bus, the display adapter should be on the
same bus as the MVS-8120.

5. The PCl bus must not be saturated with requests from competing PCI adapters,
such as network or SCSI cards.

Contact your Cognex sales engineer for recommendations on video display adapters to
work with your MVS-8120.

PCI 2.1 Compliance

To support the DMA transfer of images from the MVS-8120 to the video display adapter,
your host PC’s motherboard must meet the specifications in the publication PC/ Local
Bus Specification Revision 2.1 (or a later revision).

Most post-1996 motherboards implementing support for both EIDE hard disk control
and the Plug and Play specification will meet the PCI 2.1 specification. Motherboards
with chip sets that support Intel Pentium MMX, Celeron, Pentium II, Pentium 1,
Pentium 4, and Xeon CPUs, and AMD K6-2 and Athlon CPUs, are known to be
compliant.

MVS-8120 Hardware Manual 15
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Installing MVS-8120 Internal Hardware

16

This section describes how to install and connect the Cognex MVS-8120 frame grabber
and hardware components.

Placement of Internal Hardware

The MVS-8120 frame grabber is a short length PCI card as defined in the PCI
specification. You can orient the MVS-8120 system in any direction, but you must ensure
that the orientation does not cause heat buildup or airflow restrictions that would result
in overheating.

Figure 1 shows the placement of components for a typical MVS-8120 frame grabber
system.

Parallel /O board

MVS-8120 board \ Internal
with attached parallel I/O
CVM module connector cable

Video display

Adapter Parallel I/O

connector
Aux I/O —

& Light Ports

connector
PCI or ISA slot
CVM camera connector(s)
(Connector configuration
depends on the CVM module
installed)

AGP slot PClI slots

Figure 1. MVS-8120 system typical component placement
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1 Cognex MVS-8120 Installation

Summary of Installing Internal Components

Table 1 provides a summary of the steps to install the MVS-8120 internal components.

Component Installation Location

Cognex MVS-8120 Insert in an available PCl slot on the PC motherboard. (See
frame grabber Installing the MVS-8120 Frame Grabber on page 17.)
Parallel 1/0 board(s) Insert the optional parallel I/O board(s) in slots or slot

positions on the PC motherboard and connect the ribbon
cable to the MVS-8120. (See Installing Parallel I/O (PIO)
Boards on page 19.)

Table 1. Installing MVS-8120 internal components

Installing the MVS-8120 Frame Grabber

The MVS-8120 frame grabber installs into a PCI bus slot of the host computer. Figure 1
on page 16 shows its location in a typical system. Figure 2 shows the components and
connectors of the MVS-8120.

Parallel 1/0
connector ——
{1 == -
= ]
R ]
i [l
1 e
A
[o— € \\ﬂ | |
. PClbus  CVM SORAM
Video in connector ~ Daughter card Module

Figure 2. MVS-8120 components and connectors
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Caution

Electrostatic discharge (ESD) can damage the electronic
components of your Cognex hardware.

To install the MVS-8120 frame grabber in your PC:

1.
2.
3.

Wear a grounded, static-dissipating wrist strap for ESD protection.
Turn off the host PC and remove its cover.

Check your MVS-8120’s board revision by looking at the lettering along the edge of
the board. If your MVS-8120's board revision is C or later, skip this step.

MVS-8120’s with circuit board revision C or later are qualified for universal signaling
and can be installed in any PCI slot. MVS-8120’s with circuit board revision A or B
must be installed in a 5 V PClI slot. For A or B revision boards, identify your PC’s PCI
slot types as shown Table 2 and in Figure 3 on page 19. Place your MVS-8120 only
in a slot that supports 5 V signaling.

Motherboard PCI slots are keyed to allow acceptance of boards that use either 5V
or 3.3 V signalling. The bus connectors on all PCl boards are slotted to disallow
placement of the board in the wrong type of slot, as described in the following table
and diagram.

PCI Slot Type Key in PCI Slot
Supports 3.3 volt boards Key is towards the back of the PC
Supports 5 volt boards Key is towards the front of the PC

Table 2. PCI slot types

MVS-8120 Hardware Manual
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64-bit PCIl or PCI-X slots

O I I 32 bit PCI slots

o

©

E > >

o Q key )

L X \‘ X
Ie) Ie)
> >
Yo} Yo}

O

o

S |z 9

S x X

3 S S

m > >

@ ™

F/gure 3. PCI slot types

4. Insertthe MVS-8120 in an available PCI slot and secure it to the back panel with the
mounting screw.

5. Connect cameras as required to the MVS-8120 before turning on the PC’s power.

6. If you are installing a parallel I/O option board, continue with the steps in Installing
Parallel I/O (PIO) Boards on page 19.

7. If you are not installing a parallel 1/0 board, turn on the PC’s power and test as
required before continuing.

8. Close your PC as described in Closing the System on page 27.

Installing Parallel I/0 (PIO) Boards

The MVS-8120 supports the following parallel 1/O board configurations. See Cognex
Parallel I/O Board Options on page 44 for an explanation of the difference between the
universal and ISA parallel /0O board categories.

e Toinstall the universal parallel I/O board in its standard configuration, see both
Installing the Universal PIO (UPIO) Board in the next section and Installing the
Standard Configuration UPIO Board on page 21.

e Toinstall the universal parallel I/O board in its light control configuration, see both
Installing the Universal PIO (UPIO) Board in the next section and Installing the Light
Control UPIO Board on page 22.

MVS-8120 Hardware Manual 19
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e Toinstall the universal parallel I/O board in its external configuration, see both
Installing the Universal PIO (UPIO) Board in the next section and Installing the
External UPIO Board on page 24.

e Toinstall one ISA parallel I/O board, see Installing One ISA PIO Board on page 24.

e Toinstall the two board configuration of the ISA parallel I/O boards, see Installing
Two ISA PIO Boards on page 26.

For part numbers, pinouts, and specifications for the parallel 1/0 boards, refer to
Chapter 3, Parallel I/O Boards, on page 43.

Installing the Universal PIO (UPIO) Board

All configurations of the universal parallel I/O board use the 12 inch (30.5 cm) ribbon
cable supplied with the board, as shown in Figure 4. The cable has a 40-pin connector
on each end, and its connectors are keyed to ensure that they are inserted correctly.

40-pin connector

<— 12inches———m8m8M8M8 ™ —>

Figure 4. Parallel /O board 12-inch ribbon cable (P/N 300-0132)

Using Figure 9 on page 25 for reference, follow these steps to install all configurations
of the universal parallel 1/0 board:

1. Wear a grounded, static-dissipating wrist strap for ESD protection.
2. Turn off the PC and remove its cover.

3. Consider the information in Board Placement Considerations on page 51, and make
sure your board does not conflict with an adjacent ISA-based board. If you are
using a low profile PC that uses a riser card for slot positions, test the fit of the
parallel /O board with the PC’s cover closed.

4. Install the universal parallel I/O board in any available slot position. Note that this
board does not connect to a bus slot in the PC. Secure a mounting screw through
the board’s mounting bracket to the PC’s back panel.

20 MVS-8120 Hardware Manual



1 Cognex MVS-8120 Installation =

5. Connect the external power cable, Cognex P/N 300-0175, between connector J4
on the universal parallel I/O board and a +12 V power source on the host PC, as
shown in Figure 5. The cable connectors are keyed so that they will only fit the
correct way.

LTI H
External

power Y .

connector

P/N 300-0175

To PC’s power supply —»

=y

Figure 5. External power connection for the universal parallel I/O board

6. Attach one end of the ribbon cable to the MVS-8120's 40-pin connector at position
J2. The location of the parallel /O connector on the MVS-8120 is shown in Figure 2
on page 17.

7. Attach the other end of the ribbon cable to the universal parallel I/O board’s 40-pin
connector at position J5.

Installing the Standard Configuration UPIO Board

Set up the standard configuration of the universal parallel /0O board as shown in
Figure 6.
300-0175

To PC’s power supply4— 300-0132

l&

——— 7
TTL
o g | \—JE
devicesa D > 0 !
Standard

300-0288 MVS-8120

UPIO board
Figure 6. Setup of standard configuration UPIO board
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If your universal parallel I/O board is the standard configuration, first follow the steps in
the previous section, then continue with these steps:

1. Connect cable 300-0287to the 26-pin connector on the parallel I/O board’s back
panel, and install the screw terminal connectors to both 16-pin and 10-pin branches
of the cable.

2. Connect triggers, strobes, and other parallel /O devices to the screw terminal
connectors, using the pinouts in Table 14 on page 57 and Table 15 on page 58 as
a guide.

3. If your application requires access to additional TTL output and TTL bidirectional
lines, connect Cognex cable 300-0288 to the 15-pin auxiliary 1/O port on the /O
board’s back panel.

Installing the Light Control UPIO Board

Set up the light control configuration of the universal parallel I/O board as shown in
Figure 7.
300-0175
To PC’s power supply4——

300-0287 J &

300-0132

TTL

1/O — ~ J, [
devices . g
) v s .
Light > .
controller Light control MVS-8120
ports 300-0289 UPIO board

Figure 7. Setup of light control configuration UPIO board
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If your universal parallel 1/O board is the light control configuration, first follow the steps
in Installing the Universal PIO (UPIO) Board on page 20, then continue with these steps:

1. Set jumper J2 for the desired trigger source, as described in Table 3.

Jumper J2 position Connect trigger devices to

No Jumper or pins 2-3 TTL inputs 1-4
covered (TTL TRIG position)

Pins 1-2 covered (OPTO Optically-isolated inputs 1-4
TRIG position)

Table 3. OPTO/TTL jumper settings

See OPTO/TTL Trigger Selection Jumper on page 64 for more information on this
jumper setting. See Figure 20 on page 50 for a drawing of the jumper location.

2. Connect cable 300-0287 to the 26-pin connector on the parallel 1/O board’s back
panel, and install the screw terminal connectors to both 16-pin and 10-pin branches
of the cable.

3. Connect triggers, strobes, and other parallel I/O devices to the screw terminal
connectors, using the pinouts in Table 20 on page 65 and as a guide.

4. Connect cable 300-0289 to the 15-pin connector on the PIO board’s back panel.

5. Connect the provided modular connectors to the RJ-11 plugs at the branch ends of
cable 300-0289.

6. Connect North American standard four-conductor RJ-11 telephone wire between
the modular connector of each branch, and the RJ-11 input port on a Cognex light
controller assembly such as the acuLight or Ultralight.

Note Always use the modular coupler (Amphenol part number 555050)
provided with this cable. Other couplers may look the same but may
not provide the same wiring pinout internally, and may reverse the
bright and dark field light control lines.
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Installing the External UPIO Board

Set up the external configuration of the universal parallel I/O board as shown in Figure 8.

300-0175
300-0132

To PC’s power supply¢——

[ogﬂg

MVS-8120

External 300-0274

External
UPIO board

devices

Figure 8. Setup of external configuration UPIO board

If your universal parallel 1/O board is the external configuration, first follow the steps in
Installing the Universal PIO (UPIO) Board on page 20, then continue with these steps:

1. Connect cable 300-0274 to the 26-pin connector on the parallel I/O board’s back
panel, and to the 26-pin connector on the external I/O module.

2. Connect triggers, strobes, and other parallel I/O devices to the input and output
terminals on the external I/O module, using the pinouts in Table 27 on page 80 and
Table 28 on page 81 as guides.

3. If your application requires access to additional TTL output and TTL bidirectional

lines, connect Cognex cable 300-0288 to the 15-pin auxiliary 1/O port on the /O
board’s back panel. Attach a 16-pin screw terminal connector to the end of the

cable.

4. Connect TTL I/O devices to the screw terminal connectors at the end of cable
300-0288.

Installing One ISA PIO Board

If you are installing the single-board configuration of the ISA parallel 1/O boards, use
either the TTL board or the OPTO/TTL board. Both boards use the 12 inch (30.48 cm)
ribbon cable supplied with parallel I/O boards, as shown in Figure 4 on page 20. The
cable has a 40-pin connector on each end, and its connectors are keyed to ensure that

they are inserted correctly.
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Using Figure 9 on page 25 for reference, follow these steps to install a single ISA parallel
I/O board:

1.
2.
3.

Wear a grounded, static-dissipating wrist strap for ESD protection.
Turn off the PC and remove its cover.

Install the TTL or OPTO/TTL parallel I/O board in an ISA bus slot. Secure a mounting
screw through the board’s mounting bracket to the PC’s back panel.

Attach one end of the ribbon cable to the MVS-8120’s 40-pin connector at position
J2. The location of the parallel /O connector on the MVS-8120 is shown in Figure 2
on page 17.

Attach the other end of the ribbon cable to the parallel I/O board. For the TTL board,
connect the cable to either of the board’s two connectors.

Install the screw terminal connector to the parallel 1/O board’s faceplate.

Connect triggers, strobes, and other parallel /O devices to the screw terminal
connectors, using the pinouts in ISA Parallel /O Boards on page 85 as a guide.

Figure 9 shows a TTL parallel I/O board installed with a MVS-8120.

ribbon cable

Parallel 1/0 board

Figure 9. Single ISA parallel I/O board installed with MVS-8120
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Installing Two ISA PIO Boards

When you install two ISA 1/O boards, install the TTL board closest to the MVS-8120 and
install the OPTO/TTL board in the adjacent ISA slot. Cognex supplies a 4inch (10.16 cm)
ribbon cable (shown in Figure 10) to connect the two parallel I/O boards. The
connectors are keyed to ensure that they are inserted correctly.

40-pin cormector\

<«<——— 4inches —8 >

Figure 10. ISA parallel I/O board 4-inch ribbon cable (P/N 300-0133)

Using Figure 11 as a reference, follow these steps to install two ISA parallel I/O boards:

1.
2.

26

Wear a grounded, static-dissipating wrist strap for ESD protection.

Install the TTL parallel I/O board in an ISA bus slot near the MVS-8120. Secure a
mounting screw through the board’s mounting bracket to the PC’s back panel.

Install the OPTO/TTL parallel 1/O board in the ISA bus slot adjacent to the TTL
board.

Attach the 12 inch ribbon cable to the MVS-8120’s parallel 1/O port at position J2
and to either of the two connectors on the TTL parallel 1/O board.

Attach the 4 inch ribbon cable to the remaining connector on the TTL board and to
the single connector on the OPTO/TTL board.

Install the screw terminal connectors to both parallel I/O board’s faceplates.

Connect triggers, strobes, and other parallel /0O devices to the screw terminal
connectors, using the pinouts in ISA Parallel /O Boards on page 85 as a guide.
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Figure 11 shows how the TTL board connects to the MVS-8120 and to the OPTO/TTL
board. Note that the two parallel I/O boards function in exactly the same way when the
ribbon cable connections on the TTL board are reversed.

<«— OPTO/TTL board

To MVS-8120 ¢—

<— TTL board

Figure 11. Double ISA parallel I/O board configuration

Closing the System

To close the system, reinstall the enclosure cover. Make sure that internal cables are
properly secured and will not be dislodged or interfere with proper air circulation for

cooling when the enclosure cover is installed.
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Installing MVS-8120 External Hardware

Table 4 provides a summary of the steps to connect external components, such as
cameras, triggers, and strobes, to your MVS-8120.

Note On host PCs that have per-slot power management, powering
multiple cameras from the MVS-8120 frame grabber can resultin the
host PC disabling the frame grabber’s PCI slot. To re-enable the
frame grabber’s PCI slot in this situation, you must supply power to
the cameras from a source external to the frame grabber. For more
on powering cameras from an external power source, see Auxiliary
Power Supply for Breakout Box on page 113 and Auxiliary Power
Supply for Breakout Cable on page 115.

Model

Component

Installation and Further Instructions

MVS-8120/CVM1

Any monochrome analog
camera

Attach either the camera breakout box or
camera breakout cable to the MVS-8120.

MVS-8120/CVM1

Camera breakout box

Attach the camera breakout box, P/N
800-5637-1, to the DB-26F connector on the
MVS-8120. Camera port numbers are
silkscreened on the breakout box. See
Attaching Cameras to the CVM Breakout Box
on page 112.

MVS-8120/CVM1

Auxiliary camera power
supply for breakout box

Attach to the camera breakout box to provide
additional power in cases where external
cameras require more than 750 mA of +12 'V
power. See Auxiliary Power Supply for
Breakout Box on page 113.

MVS-8120/CVM1

Camera breakout cable

Attach the camera breakout cable, P/N
300-0232 or 300-0230, to the DB-26F
connector on the MVS-8120. See Attaching
the Camera Breakout Cable on page 114.

MVS-8120/CVM1

Auxiliary camera power
supply for breakout cable

Attach to camera breakout cable 300-0230 to
provide additional power in cases where
external cameras require more than 750 mA
of +12 V power. See Auxiliary Power Supply
for Breakout Cable on page 115.

Table 4. Connecting cameras to the MVS-8120
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Model

Component

Installation and Further Instructions

MVS-8120/CVM1

Any supported analog
camera

Identify the Cognex camera cable to use in
the Supported Cameras table for your
Cognex software release. Connect the
camera cable between the camera and the
camera breakout box or breakout cable.

MVS-8120/CVM4

Cognex CVC-1000
high-speed camera

Connect a CVC-1000 breakout cable to the
MVS-8120. Use either the four-camera
breakout cable, P/N 300-0220, or the
one-camera breakout cable, P/N 300-0224.
Connect CVC-1000 cameras to either
breakout cable using the CVC-1000 camera
cable, P/N 300-0223. See Connecting
Cognex CVC-1000 Cameras on page 123 for
important connection information and usage
notes.

MVS-8120/CVM6
MVS-8120/CVM9

Hitachi KP-F100 or
KP-F100A digital camera

See Connecting Hitachi KP-F100 Digital
Cameras on page 127 for important
connection information and usage notes.

MVS-8120/CVM9

Hitachi KP-F100B digital
camera

See Connecting Hitachi KP-F100 Digital
Cameras on page 127 for important
connection information and usage notes.

MVS-8120/CVM6
MVS-8120/CVM9

Basler A101/A101P/
A113P digital camera

See Configuring Basler A101/A101P/A113P
Cameras on page 119 for important setup
information.

MVS-8120/CVM6
MVS-8120/CVM9

Any supported analog
camera

Identify the Cognex camera cable to use in
Supported Cameras table for your Cognex
software release. Connect the camera cable
between the camera and the camera
breakout box or breakout cable.

MVS-8120/CVM11

Dalsa Spyder SP-13 or
SP-14 camera

See Connecting Dalsa Spyder Line Scan
Cameras on page 127 for important
connection information and usage notes.

Table 4. Connecting cameras to the MVS-8120
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Model Component Installation and Further Instructions

MVS-8120/CVM11 Basler L103-2K camera See Configuring Basler L 103-2k Cameras on
page 121 for important setup information.

All Parallel interface devices Install one of the parallel I/O board options.
Attach wiring and secure with clamping
screws to the connector provided by your
parallel /O board option. See Cognex Parallel
/O Board Options on page 44.

Table 4. Connecting cameras to the MVS-8120
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Cognex MVS-8120
Hardware Description

This chapter describes the Cognex MVS-8120 frame grabber hardware.
This chapter contains the following sections:

e  MVS-8120 Components on page 32 describes the components that make up the
MVS-8120.

e Mechanical Specifications on page 34 provides a physical description of the
MVS-8120, including information about mechanical layout, environmental
requirements, and safety standards.

e Flectrical Specifications on page 36 describes the electrical interface to the
MVS-8120, including power requirements, connector pinouts, and circuit
descriptions.
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MVS-8120 Components

This section describes the MVS-8120 frame grabber and its components.

PCI Bus Interface

The PCI bus interface of revision C or later of the MVS-8120 is a universal voltage 32-bit
interface that conforms to the PCI 2.1 standard. Revisions A and B of the MVS-8120 use
a 5-volt only 32-bit PCl interface.

Input Video System

Input video on the MVS-8120 is provided by a Cognex Video Module (CVM). Different
models of the MVS-8120 have different CVMs, to meet different customer requirements.
CVMs are not customer-upgradeable and are factory-installed purchase options only.

The input video capabilities of available CVMs are discussed in Cognex Video Modules
and Cameras on page 89.

Parallel 1/0

The MVS-8120 frame grabber communicates with devices such as strobes, triggers,
sensors, and programmable controllers over parallel signal interface lines. An internal
connector on the frame grabber provides the following signals:

e  Eight transistor-to-transistor logic (TTL) inputs
e Eight TTL outputs

e FEight bidirectional TTL lines

e Four opto-isolated outputs

Parallel 1/0 options for the MVS-8120 frame grabber are described in Cognex Parallel
/O Board Options on page 44.

Video Output

MVS-8120 image output is passed through the PCI bus to an AGP or PCl-based video
display adapter on the same bus, under the control of the host PC’s operating system.
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The MVS-8120 frame grabber can send images at a real-time acquisition rate of at least
24 frames/second through an unsaturated PCI bus, assuming that the installed camera
can acquire images at that rate. With some large format cameras, live display may be
limited to much lower frame rates.

To display images from an MVS-8120, the host PC’s display adapter must connect
through the PCI or AGP bus (that is, it cannot be an ISA-based display adapter). The
MVS-8120 will work with most PCI- or AGP-based video display adapters, but can
achieve maximum performance only with video adapters that meet certain
requirements, as discussed in Requirements for Maximum Frame Rate on page 14.
Contact your Cognex sales engineer for information about recommended video
adapters.
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Mechanical Specifications

This section describes the mechanical layout, environmental requirements, and
standards for the MVS-8120 frame grabber.

Layout

The MVS-8120 frame grabber is a short length PCI card, measuring 6.875 x 4.2 inches
(175 x 107 mm). Figure 12 shows the dimensions and user-accessible components on
the MVS-8120.

|

6.88”" (175 mm) |

4.2” (107 mm)
I:I!—|I:I
T LLIL

A
for— \
f | (I
CVM Camera PCl bus CVM Parallel I/O
connector(s) connector Daughter card connector

Figure 12. MVS-8120 frame grabber layout

A Cognex Video Module (CVM) daughter card is factory-installed on the MVS-8120
board. The configuration and number of connectors on the CVM depends upon the CVM
installed.
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Environmental Requirements

Table 5 lists the environmental requirements for the MVS-8120 frame grabber. These
specifications are for the environment inside the PC where the MVS-8120 is installed.

Operating Conditions Storage Conditions

Temperature 0°to 50° C —40° to 65° C

Humidity (non-condensing) 10% to 90% 10% to 90%

Table 5.  Environmental requirements for the MVS-8120

Shipping

All Cognex MVS-8120 frame grabbers are shipped in protective packaging and
antistatic bags. Save all packing materials in case you need to ship the MVS-8120.

Standards

The MVS-8120 is designed and manufactured to meet the following worldwide
standards for safety, electromagnetic compatibility, and electrostatic sensitivity when
installed in a compliant PC enclosure:

European Community
e Safety: EN 60 950, EN 60 204-1
e Electromagnetic emissions: EN 55 022 Class A
e Electromagnetic compatibility: EN 50 082-1
United States
e Underwriters Laboratories

Safety: UL-1950

Flammability: UL 94V-0

e Code of Federal Regulations Part 15: Federal Communications Commission Class
A radio frequency emissions standard
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Electrical Specifications

36

This section describes the electrical interface to the MVS-8120, and provides
information for connection and control of external hardware.

MVS-8120 Power Requirements

Note

Input power to the MVS-8120 frame grabber is provided through the PCI bus connector.
Table 6 lists the input voltage and tolerance, and maximum PC power consumption
required by an installed system.

Maximum Allowable draw  Total
Voltage MVS-8120 draw by cameras current
+5V+3% 50A 50A
+12V £5% 500 mA 750 mA 1250 mA
-12V 5% 100 mA 100 mA

Table 6. MVS-8120 frame grabber power requirements

When you use cameras that draw power from the video camera port, the +12 V power
use increases accordingly. The combined total draw of all cameras may not exceed 750
mA, limited by PolySwitch circuit protection on the MVS-8120. A typical monochrome
camera uses from 150 to 250 mA but some cameras draw much more.

An external power adapter can be used to provide supplemental +12 V power to
cameras attached to MVS-8120 systems equipped with a camera breakout box or
breakout cable. This avoids the use of system power for that purpose. See Auxiliary
Power Supply for Breakout Box on page 113 and Auxiliary Power Supply for Breakout
Cable on page 115.

The PCI bus connector on the MVS-8120 is keyed to allow
placement in either a 5 V or a 3.3 V PCI slot. However, only
MVS-8120 boards with revision C or later of the circuit board are
qualified to use in 3.3 V PCl slots.

MVS-8120 boards with revision A or B circuit boards are qualified for
use only in 5 Volt PCI slots, which are by far the most common PCI
slot type found.

See the installation instructions on page 18 for more information.
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Parallel I/0 Port

The MVS-8120 has 32 1/O lines configured as eight TTL input lines, eight TTL output
lines, eight bidirectional general I/O TTL lines, and four pairs of opto-isolated output
lines. All 32 lines are brought out into a 40-pin parallel /O connector.

Cognex provides several parallel I/O board options that carry some or all of the
MVS-8120's parallel I/O signals, along with two digital grounds, to the back of the PC.
Connect triggers, strobes, and other parallel I/O devices to the connectors on the
parallel /O boards, not directly to the 40-pin connector on the MVS-8120. The parallel
I/O board options are described in Cognex Parallel I/O Board Options on page 44. See
Installing Parallel I/O (PIO) Boards on page 19 for installation instructions.

Parallel I/0 Port Pin Numbering

The MVS-8120 parallel /O port connector is a 40-pin shrouded double-row, high-density
male IDC header. Figure 13 shows the parallel I/O connector pin numbering. Under
normal circumstances, you connect parallel I/O devices to one of the parallel 1/O
boards, and never directly to the port on the MVS-8120.
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Figure 13. Parallel I/O connector pin numbering

Parallel 1/0 Port Pinout

Table 7 shows the pinout for the MVS-8120 parallel 1/O port.

Pin  Signal Pin Signal

1 TTLLINZA 2 TTL_IN_2

TTL_IN_3 4 TTL_IN_4

TTL_IN_5 (Trigger 1) 6 TTL_IN_6 (Trigger 2)

~N | O W

TTL_IN_7 (Trigger 3) 8 TTL_IN_8 (Trigger 4)

©

Ground 10  No connection

11 Ground 12 TTL_OUT_1

Table 7. MVS-8120 pinout for parallel I/O port
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Pin  Signal Pin Signal
13 TTL_OUT_2 14 TTL_OUT_3
15 TTL_OUT_4 16 TTL_OUT_5
17 TTL_OUT_6 18  TTL_OUT_7
19 TTL_OUT_8 20 Ground
21 TTL_BI_8 22 TTL_BI_7
23 TTL_BI_6 24  TTL_BI_5
25 TTL_BI_4 26 TTL_BI_3
27 TTL_BI_2 28 TTL_BI_1
29 Ground 30 OPTO_OUT1 + (Strobe 1)
31 OPTO_OUT1 - (Strobe 1) 32 OPTO_OUT2 + (Strobe 2)
33 OPTO_OUT2 - (Strobe 2) 34 Ground
35 Ground 36 OPTO_OUT3+ (Strobe 3)
37 OPTO_OUT3 - (Strobe 3) 38 OPTO_OUT4+ (Strobe 4)
39 OPTO_OUT4 - (Strobe 4) 40 Ground

Table 7. MVS-8120 pinout for parallel I/O port

Parallel Input (Trigger) Lines

Figure 14 shows the MVS-8120 TTL parallel input (TTL_IN) circuit.

+5V

74FCT2244CT 1KQ

—QO . TTL_IN

Figure 14. MVS-8120 parallel input circuit
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To guarantee a valid logic low input, a logic circuit driving a TTL input directly to the
frame grabber must be capable of sinking a minimum of 14 mA at 0.5 V. Since each TTL
input is pulled up by a 1000 Q resistor, you can use an open collector circuit to drive the
inputs.

Parallel Output Lines
Figure 15 shows the MVS-8120 TTL parallel output (TTL_OUT) circuit.

74FCT16652AT

TTL_OUT

Figure 15. MVS-8120 parallel output circuit

Parallel Bidirectional Lines
Figure 16 shows the bidirectional general I/O (TTL_BI) parallel circuit.

74FCT16652AT

’ TTL_BI

74FCT16652AT

Figure 16. MVS-8120 general I/O parallel circuit

The eight bidirectional general I/O lines are electronically equivalent to Figure 14 when
being used for input and to Figure 15 when being used for output.
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Opto-Isolated Output (Strobe) Lines

Figure 17 shows the circuit for the opto-isolated (OPTO_OUT) outputs.

+5V
330 Q §
ILD223 OPTO_OUTn+
opto-isolator
A 2N 2Y
OPTO_OUTn-

OPTO_OUTn

Figure 17. Opto-isolated output circuit

Using Optically Isolated Outputs
You can wire the optically isolated outputs in one of two ways: voltage source output
wiring or contact closure output wiring.

Figure 18 shows an example of the voltage source output wiring configuration. You
connect an external power supply (for example, 24 VDC) to OPTO_OUT+. Connect
OPTO_OUT- to external equipment. The external equipment should present enough
impedance so that no more than 125 mA flows through the circuit.

+5V
V
330 Q 5 *
O
OPTO_OUT+
ILD223
opto-isolator
Y v I:\ OPTO_OUT-
Strobe
OPTO_OUF—— Vision
processor + V return

Figure 18. Optically isolated output: voltage source wiring
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Figure 19 shows an example using the contact closure output wiring configuration.
Output is taken directly from OPTO_OUT+ and OPTO_OUT-. This output functions as a
contact closure switch. Ensure that current (125 mA) and voltage (30 V) limits are not

exceeded.
+5V
330 Q
ILD223 I ]
opto-isolator
OPTO_OUT+
A AUN A%
~A
OPTO_OUT -
Vision
OPTO_OUTF—| Processor

Figure 19. Optically isolated output: contact closure wiring

Hardware Triggering of Acquisitions and Strobes

The MVS-8120 supports hardware triggering of image acquisitions and hardware
triggering of strobe firing. A signal of 1 us (or longer) on a trigger line triggers an image
acquisition if you are using a CCIR camera; a 1.2 us signal or longer is required for an
EIA RS-170 camera. If you configure both a trigger line and a strobe pair for a given
camera, the image acquisition and the firing of the strobe occur simultaneously.

For the MVS-8120, the TTL_IN_5 through TTL_IN_8 signal lines support the hardware
triggering of image acquisitions. The OPTO_OUT1 through OPTO_OUT4 pairs of lines
support the firing of a strobe. These signals are typically transferred through an attached
parallel /O board.

To make use of the video trigger and strobe features, you must install a Cognex parallel
I/O board or a board of your own construction that makes these signals available to your
application.

Note The use of your own parallel I/O boards has warranty implications.
See section 9, Warranty, of the Cognex Corporation Standard Terms
and Conditions of Sale, which is attached to your Cognex sales
order.
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Available Acquisition Channels

Independent of the number of pins available on the parallel I/O connector, the number
of hardware trigger and strobe lines that a frame grabber actually supports is equal to
the number of its acquisition channels. Thus, a frame grabber with three acquisition
channels supports only three trigger lines and three strobe pairs, despite having four
theoretical lines and pairs available.

The number of acquisition channels provided is determined by the Cognex Video
Module (CVM) in use, as described in Video Input Capabilities on page 90. The
correspondence between trigger line numbers and camera port numbers depends on
the CVM in use.

For most CVMs, the correspondence is one-to-one, where trigger line 1 triggers an
acquisition on camera port 1, which fires a strobe on Strobe pair 1, and so on. However,
certain CVMs have a different correspondence. For the correspondence between
trigger/strobe line numbers and camera port numbers, consult the CVM Line Numbering
section of each CVM’s description in CVM Descriptions beginning on page 93.
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Parallel /0 Boards

This chapter describes the Cognex parallel /O boards that are used to carry the
MVS-8120’s parallel I/O signal lines to the PC’s back panel.

This chapter contains the following sections:

e Cognex Parallel /0O Board Options on page 44 distinguishes the two types of
parallel I/O boards available.

e Universal Parallel I/O Board on page 49 describes the non-bus connected parallel
I/O board in its three configurations.

e External I/O Module on page 76 describes the external I/O module used with the
universal parallel /O board.

e |SA Parallel I/O Boardson page 85 describes the ISA connected parallel /O boards
in their TTL and OPTO/TTL configurations.
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Cognex Parallel I/0 Board Options

Parallel 1/O boards provide a connection point for I/O devices such as triggers, strobes,
part rejection switches, status LEDs, and other parallel I/O devices. The frame grabber’s
40-pin parallel /O port connects to an equivalent 40-pin port on one of the parallel 1/O
boards, thus extending the frame grabber’s 1/O lines out to the back panel of the PC or
to an external /O module.

Cognex provides two classes of parallel /O (PIO) boards for use with the MVS-8120:

e The universal parallel I/O (UPIO) boards, which take up a slot position but do not
connect to the host PC’s bus. The universal boards are available in standard, light
control, and external configurations.

e The ISA parallel I/O boards, which plug into the host PC’s ISA bus. There are two
ISA boards, the TTL board and the OPTO/TTL board.

Each class of parallel I/O board has configuration options, resulting in several parallel
I/O options overall. Table 8 summarizes the differences between the options.

Board Device
Description  Cognex P/N  Connection Connections  Signals
ISA PIO 801-0002-1 8-bit portion of ISA 12 e 4TTLIN
board: slot (for hardware triggers)
OPTO/TL e 4 TTL bidirectional
e 4 OPTO OUT pairs
(for strobes)
ISA PIO 801-0003-1 8-bit portion of ISA 16 e A4TTLIN
board: slot
L e BTTLOUT
e 4 TTL bidirectional
Universal 800-5726-1 No bus connection: 28 e Q8TTLIN
PIO board: use in any slot (4 for hardware triggers)
Standard position

configuration

e 4 OPTO OUT pairs
(for strobes)

e 8TTLOUT
e 8 TTL bidirectional

Table 8. Comparison of parallel I/O options
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Board Device
Description = Cognex P/N  Connection Connections  Signals
Universal 800-5726-2 No bus connection: 20 e A4TTLIN
PIO board: use in any slot (selectable as triggers)
L|ghlt control position «  40PTO N pairs
configuration .
(selectable as triggers)
e 4 OPTO OUT pairs
(for strobes)
e 4 TTL bidirectional
e 4 RJ-11 dynamic light
control connectors
Universal 800-5726-3 No bus connection: 28 When used with external 1/0
PIO board: use in any slot module:
Exteflmal . fotsk:tlon.tConr;?/ccgs ¢ 8OPTO IN pairs
configuration o Ihe externa (4 for hardware triggers)
module.

e 8 OPTO OUT pairs
(4 for strobes)

e 8TTLOUT
e 4 TTL bidirectional

Table 8. Comparison of parallel I/O options

Note the following points about the parallel 1/O options:

Cognex continues to support the ISA parallel /O boards so that you can continue
to use your existing hardware. For new applications, use the universal parallel I/O
board, which supports all of the signals of the two ISA boards combined.

With the ISA boards, you can use either the OPTO/TTL board, the TTL board, or
both boards, as your application requires. With both boards, you get 28 device
connections.

With the universal board options, you can connect only one configuration per vision
board.

If you use the external configuration of the universal I/0O board, you must also use
the Cognex external I/O module. The external configuration board cannot be used
by itself, or only with a cable.

With the universal board, you can make use of additional lines by using a second
output cable, as described in Auxiliary (HD-15F) Parallel I/O Port on page 54.
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Check Software Release Notes

This chapter describes the parallel I/O (PIO) options supported by your Cognex vision
system. However, not all Cognex software releases support all configurations and
options of the PIO boards. Check your software package’s release notes for any notes
on configurations not supported by that software release.

Determining Line Numbering

To successfully control a parallel I/O device with Cognex software, you must have the
following items of information:

e You must know which physical pin on your PIO cable (or external I/O module) is
connected to each PIO signal line, such as TTL_OUT_1.

That class of information is found in the pinout tables of this chapter.

e Certain signal lines have predetermined functions in hardware as trigger or strobe
lines, associated with a camera port. You must know which camera port is
associated with each trigger and strobe line.

That information is discussed in Associate Trigger and Strobe with Camera Port on
page 47.

e You must know the software syntax that associates a software command with a
signal line such as TTL_OUT_1.

That information is discussed in Software Line Numbering on page 48.

The signal line names are standardized throughout Cognex documentation in the forms
shown in Table 9, where nis an integer.

Signal Name Description

TTL_IN_n TTL input line

TTL_OUT_n TTL output line

TTL_BI_n Bidirectional TTL line, can be used either for input
or output

OPTO_OUTn+, OPTO_OUTn-  Optically isolated output pair, with positive and
negative connections

Table 9. Standard PIO signal names in Cognex documentation
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Signal Name Description

OPTO_INn+, OPTO_INn- Optically isolated input pair, with positive and
negative connections

TTL GND Common ground line for TTL lines

Table 9. Standard PIO signal names in Cognex documentation

The standard signal names serve as bridges between Cognex hardware and software
documentation, as follows:

e Look in Cognex software documentation to associate software commands with
signal names.

e Look in Cognex hardware documentation to associate signal names with physical
pin locations.

Associate Trigger and Strobe with Camera Port

The origin of the parallel I/O signal lines is the MVS-8120 vision board; the parallel 1/O
board simply carries those signal lines to the host PC’s back panel. It is the CVYM module
on the vision board that determines the correspondence between parallel 1/O signal
lines, such as TTL_IN_5, and the line number for camera, trigger, and strobe
connections. This correspondence is documented in the CVM Line Numbering section
for each CVM in CVM Descriptions on page 93.

e For CVM1, see CVM1 Line Numbering on page 94.

e For CVM4, see CVM4 Line Numbering on page 97.

e For CVM6/9, see CVM 6 and CVM9 Line Numbering on page 100.
e For CVM11, see CVM11 Line Numbering on page 104.

Trigger and strobe lines can be thought of as having logical position numbers from
1to 4. CVMs associate physical camera ports with logical position numbers. For CVYM1
and CVM4, the association is one-to-one. That is, camera port 1 is associated with
trigger line 1 and strobe pair 1.

For some CVMs, including CYM6, CVYM9, and CVM11, the camera port association with
logical trigger and strobe position numbers does not start with one. For example, on

CVM6 and CVM9, there are three camera ports associated with logical position numbers
2, 3, and 4. On CVM11, there are two camera ports associated with positions 3 and 4.
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Software Line Numbering

Cognex software products based on the Cognex Vision Library (CVL) use a C++ class
to describe hardware capabilities. For example, for the MVS-8120 hardware, CVL
provides the 8120 class. Refer to the documentation for that class in the CVL Class
Reference to learn the correspondence between software line numbers and standard
signal names, such as TTL_OUT_1. Then use this chapter to associate the signal name
with physical pin numbers.

Using Bidirectional Lines as Outputs

When using a bidirectional TTL line as an output line on any configuration of the
universal parallel 1/0 (UPIO) board, the line may transition from high to low when first
initialized by the application software. The following work arounds are available for this
behavior:

For the standard and light control configurations only

e Addan external 470 Ohm pull-down resistor to each bidirectional line you configure
as an output line.

For all UPIO configurations

e Set external devices connected to the bidirectional lines used as outputs to ignore
any transitions until the lines have been fully configured by the application software.
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Universal Parallel 1/0 Board

The universal parallel I/O (UPIO) board is available in the configurations described in
Table 8 on page 44. In the standard and light control configurations, you connect
devices to cables that are connected to the back panel of the I/O board. In the external
configuration, a cable connects the I/O board’s back panel to an external I/O module,
to which you connect devices. The external I/O module is described in External I/O
Module on page 76.

Table 10 shows the breakout cables and part numbers for the universal parallel 1/O

boards.
Parallel I/O Connector on Cognex
Board Parallel I/O Cable
Configuration Board Number Connectors
Standard Main (26-pin) 300-0287 One 16-position screw
Configuration terminal
One 10-position screw
terminal
Aux (15-pin) 300-0288 One 16-position screw
terminal
Light Control Main (26-pin) 300-0287 One 16-position screw
Configuration terminal
One 10-position screw
terminal
Lights Port 300-0289 Four RJ-11 modular
(15-pin) connectors
External Main (26-pin) 300-0274 One 26-pin connector
Configuration passed through to the

external /O module

Aux (15-pin) 300-0288 One 16-position screw
terminal

Table 10. Parallel /0O Board breakout cables

The 1/O capabilities of the universal I/O board options are described in Table 8 on
page 44.
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Layout

The universal parallel I/O (UPIO) board is a half-length card that measures 5.3 x 4.2

inches (135 x 107 mm). The board occupies a slot position but does not plug into a bus
connector. It can be installed into either an ISA, PCI, or AGP slot position of the host PC.
Figure 20 shows the layout of the board.

External power Baseboard I/O connector

HE NN
D4D3 D2 D1
Parallel 1/O
26-pin—» J1
connector
Augxilliary 110
15-pin—p J3
connector

connector \ L

00000000000000000000
10000000000000000000
LED J3
S
(Light control J2
option only)
TTL
(Jumper J2 on TR'%
light control J2 2
option only) o] 1
OPTO
TRIG

42"
(107 mm)

H

5.3 (135 mm)

Figure 20. Layout of universal parallel I/O board

The board has the following user-accessible components:

e A 26-pin parallel I/O connector, J1, carries parallel I/O signals.

e A 15-pin auxiliary 1/0O connector, J3, carries additional parallel I/O or light control

signals.

e An external power connector, J2, provides a connection for +12 V external power
as well as protection against electrostatic discharge and over-voltage situations.

e A 40-pin baseboard parallel I/O connector, J3, provides a connection to the

Cognex vision board.

e Onthe light control configuration only, jumper J2 to switch between TTL and OPTO
inputs for use as hardware triggers.
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Board Placement Considerations

The universal parallel I/O boards are in PCI form factor despite not connecting to the PCI
bus. That s, the board is attached to the left side of the back panel bracket, as you face
the outside of the back panel faceplate. (By contrast, ISA form factor boards attach to
the right side of the faceplate.) The PCI form factor of these boards does not affect
placement in a PC with all PCI or AGP slots, but might affect placement in a PC with
mixed PCl and ISA slots. If the board adjacent to the parallel I/O board is in an ISA slot,
make sure there is sufficient clearance between boards.

The universal parallel 1/0 board extends about half an inch above the top of the back
panel faceplate, and needs space above the board to connect the ribbon cable to your
vision board. This does not affect placement in the majority of desktop or tower case
PCs. However, the extra height might prevent the board from fitting into a low profile PC,
especially one whose PCl slots extend up from the motherboard on a riser card. Test the
placement of the UPIO board in any low profile PC you may be considering as host.

Environmental Requirements

The environmental requirements for the universal parallel I/O board are the same as for
the MVS-8120, as described in Environmental Requirements on page 35.

Power Requirements

The parallel /O board draws power through an external power supply connector. It does
not draw power through a host PC bus slot.

The external power supply connector, J2, provides external +12 V power from the host
PC through the power adapter cable, Cognex P/N 300-0175. Table 11 shows the pinout
of the external power supply connector.

Pin Signal

1 Ground

2 No connection
3 +12V

Table 11. Pinout of J2 power connector on universal parallel /O board

The connector is keyed so that the cable can only be inserted the correct way. The
amount of external power that can be drawn is determined by the host PC and is a
maximum of 0.5 A.

MVS-8120 Hardware Manual 51



Parallel I/0 Boards

Baseboard Parallel I/0O Connector

The 40-pin baseboard parallel /O input connector, J3, accepts PIO signals from the
associated Cognex vision board. A ribbon cable connects the vision board’s 40-pin PIO
connector with this connector on the UPIO board.

The baseboard parallel I/O connector is a 40-pin, shrouded, double-row, high-density
male header. Figure 21 shows the pin numbering of the connector.

2 4 6 8 101214 16 182022 24 26 28 30 32 34 36 38 40
O0O00O0O0O0O0ODO0OO0OO0OD0O0OOOOOOOO
O0OO0O0O0O0OO0OO0O0OOOOOOOOOOO0OO0
13 65 7 91113151719 212325 27 2931 3335 37 39

Figure 21.  Pin numbering of baseboard 40-pin I/O connector

Since they are connected by a one-to-one ribbon cable, the pinout of the parallel I/O
board’s 40-pin input connector is necessarily the same as the pinout of the MVS-8120’s
40-pin PIO output connector, as shown in Table 7 on page 37.

See Installing Parallel I/O (PIO) Boards on page 19for instructions on connecting the
baseboard I/O connector to your vision board’s 40-pin connector.

Main (DB-26F) Parallel I/O Port

The external parallel 1/O port, J1, is a 26-pin high density DB-26F female connector
located on the back panel of the universal I/O board. Figure 22 shows the pin numbering
of the port.

I 4¢— 1

181600000000 10
—\0 0000000 o
00000000

04— 19

Figure 22.  Pin numbering of 26-pin external I/O port

All parallel 1/O lines are protected against overvoltage and electrostatic discharge.
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To connect I/O devices, you must connect a Cognex cable to this port, or a cable of your
own construction. The Cognex cables to use on this port are shown in Table 12; they are
described in detail in the next section, Cable 300-0287 on page 53, and in Cable
300-0274 on page 54.

Universal /O Board Cognex

Configuration Cable P/N Connects to Then to
Standard 300-0287 I/O devices

Light control 300-0287 I/O devices

External 300-0274 External I/O module I/O devices

Table 12. Cables to connect to 26-pin external parallel I/O port

Note Cognex does not support the connection of parallel I/O devices
directly to the main parallel /O port. Use one of the connection
options shown in Table 12, or a cable you make.

If you will construct your own parallel /O cables, you will need the pinout of the external
26-pin I/O port. The configuration of the UPIO board you are using determines the pinout
of this port. For pinout information, see Standard Configuration: Cable Pinouts on page
57 and Light Control Configuration: Port Pinouts on page 68.

Cable 300-0287

Cognex cable 300-0287 is used with the standard and light control configurations of the
UPIO board. It uses a 26-pin high density male connector broken out to one 16-position
and one 10-position female plug. Screw terminal connectors are attached to each plug.
Figure 23 depicts the cable.

10-Pos F Plug

HD-26 M

ud
[0

1=

16-Pos F Plug

Figure 23. Cable 300-0287
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When using cable 300-0287, connect wires from your parallel I/O devices to the screw
terminal connectors at the branch ends of this cable. The configuration of the UPIO
board you are using determines the pinout of the screw terminal connectors. See
Standard Configuration: Cable Pinouts on page 57 and Light Control Configuration:
Cable Pinouts on page 64 for pinout information.

Cable 300-0274

Cognex cable 300-0274 is used with the external configuration of the UPIO board. It is
a straight-through cable that connects the UPIO board to the external I/O module. Both
ends of the cable have a 26-pin high density male connector. The pins are connected
one-to-one throughout the cable; that is, pin 1 on the left hand connector is tied to pin 1
on the right-hand connector; pin 2 connects to pin 2, and so on for all 26 pins. Figure 24
depicts the cable.

HD-26 M HD-26 M

0m 0m
an an

Figure 24. Cable 300-0274

When using cable 300-0274, connect your parallel /O devices to the external 1/O
module, as described in External I/O Module on page 76.

Auxiliary (HD-15F) Parallel I/0O Port

The external auxiliary 1/0 port, J3, is a 15-pin high density female connector located on
the back panel of the universal I/O board. The labeling for this port reads “Aux /O - Light
Port” to describe the use of this port when used by several Cognex product lines.

Figure 25 shows the pin numbering of the external auxiliary 1/O port.

Figure 25.  Pin numbering of auxilliary 1/O port

The external auxilliary 1/O port resembles the industry-standard VGA
port, but is wired very differently. Do not connect a monitor to this
port or you may damage your monitor or the PIO board.
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To connect I/O devices to the auxiliary 1/0 port, you must connect a Cognex cable to this
port, or a cable of your own construction. The Cognex cables to use on this port are
shown in Table 13. Each cable is described in detail in Cable 300-0288 on page 55 and
Cable 300-0289 on page 56.

UPIO board

configuration Cognex cable P/N
Standard 300-0288

Light control 300-0289

External 300-0288

Table 13. Cables to connect to 15-pin auxiliary I/O port

Note Cognex does not support the connection of parallel I/O devices
directly to the auxilliary 1/0 port. Connect devices only to the screw
terminal end of cable 300-0288 or to a cable you make.

If you will construct your own parallel 1/0 cable, you will need the pinout of the external
15-pin I/O port. The configuration of the UPIO board you are using determines the pinout
of this port. See Standard Configuration: Cable Pinouts on page 57 and External
Configuration: Cable Pinouts on page 71 for pinout information. (This port’s pinout for
the external UPIO configuration is the same as for the standard configuration.)

Cable 300-0288

Use cable 300-0288 with the standard and external configuration of the UPIO board.
The cable uses a 15-pin high density male connector broken out to one 16-position
female plug. A screw terminal connector is attached to the plug.

Attach wires from your parallel I/O devices to the screw terminal connector. Figure 26
depicts the cable.

HD-15M 16-Pos F Plug

—

o
[0

Figure 26. Cable 300-0288

When using cable 300-0288, connect wires from your parallel I/O devices to the screw
terminal connectors at the branch end of this cable. The configuration of the UPIO board
you are using determines the pinout of the screw terminal connectors. See Standard
Configuration: Cable Pinouts on page 57 and Light Control Configuration: Cable Pinouts
on page 64 for pinout information.
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Note

Cable 300-0289

Use cable 300-0289 with the light control configuration of the UPIO board. This cable
consists of a 15-pin HD-15M connector designated P1, breaking out to four RJ-11
connectors, designated P2 through P5. Modular RJ-11 couplers are provided to convert
the male RJ-11 ends of the cable to female RJ-11 connectors. Figure 27 shows the cable
and couplers.

P1 (HD-15M) (RJ-11)

ENA

=
ﬁﬁ :%
P5|:|

(AMP #555050-1
Modular Coupler)

Figure 27. Cable 300-0289

When using cable 300-0289, connect your AculLight and UltraLight light controller
modules to the modular couplers at the end of the cable, using North American standard
four-wire RJ-11 telephone cable.

Always use the modular coupler (Amp part number 555050-1)
provided with this cable. Other RJ-11 couplers, especially those
provided for home telephone wiring, may look the same but do not
provide the same wiring configuration internally, and may reverse
the bright and dark field light control lines.

See Light Control Configuration: Cable Pinouts on page 64 for pinout information.

Standard UPIO Configuration

56

Use the standard configuration of the UPIO board when your application requires the
maximum flexibility in PIO signaling or when you need to create a custom PIO connector.
The standard configuration passes all 24 TTL signal lines and all 4 pairs of opto-isolated
signals from the associated Cognex vision board.
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Figure 28 shows the overall setup of the standard configuration UPIO board.

300-0175

To PC’s power supply¢— 300-0132

/l

Y T N
TTL
o —* [ [
deviced /[ ’ ]
300-0288 Standard Cognex
UPIO board vision board

Figure 28. Setup of standard configuration UPIO board

Standard Configuration: Cable Pinouts
For the standard configuration, connect your PIO devices as follows:

e Connect wires from PIO devices such as triggers and strobes to the screw terminal
connectors on the two branch ends of the cable 300-0287, which is connected to
the UPIO board’s 26-pin port.

e Connect wires from additional PIO devices to the screw terminal connectors on the
end of cable 300-0288, which is connected to the UPIO board’s 15-pin port.

Standard Configuration: Pinout of Cable 300-0287

Table 14 lists the pinout for cable 300-0287’s 16-pin device connection terminals when
used with the standard configuration UPIO board. See Screw Terminal Connectors on
page 74 for the location of pin 1.

Signal from vision board

Pin  on 16-pin terminal Device Connection

1 TTL_IN_5 Trigger 1

2 TTL_IN_6 Trigger 2

3 TTL_IN_7 Trigger 3

4 TTL_IN_8 Trigger 4

5 TTL_BI_5 Any TTL input or output

Table 14. Device connection pinout for 16-position branch of cable 300-0287
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Signal from vision board

Pin  on 16-pin terminal Device Connection
6 TTL_BI_6 Any TTL input or output
7 TTL_BI_7 Any TTL input or output
8 TTL_BI_8 Any TTL input or output
9 OPTO_OUT1+
Strobe 1
10 OPTO_OUT1-
11 OPTO_OUT2+
Strobe 2
12 OPTO_OUT2-
13 OPTO_OUTS3+
Strobe 3
14 OPTO_OUTS3-
15 OPTO_OUT4+
Strobe 4
16 OPTO_OUT4-

Table 14. Device connection pinout for 16-position branch of cable 300-0287

Table 15 lists the pinout for cable 300-0287’s 10-pin device connection terminals when
used with the standard configuration UPIO board. See Screw Terminal Connectors on
page 74 for the location of pin 1.

Signal from vision board

Pin  on 10-pin terminal Device Connection

1 TTL GND Common TTL Ground
2 TTL GND Common TTL Ground
3 TTL_IN_1 Any TTL input

4 NC No connect

5 TTL_IN_2 Any TTL input

6 NC No connect

7 TTL_IN_3 Any TTL input

8 NC No connect

Table 15. Device connection pinout for 10-position branch of cable 300-0287

58

MVS-8120 Hardware Manual



Parallel 1/0 Boards

Signal from vision board

Pin  on 10-pin terminal Device Connection
9 TTL_IN_4 Any TTL input
10 NC No connect

Table 15. Device connection pinout for 10-position branch of cable 300-0287

Standard Configuration: Pinout of Cable 300-0288

Table 16 lists the pinout for cable 300-0288'’s device connection terminals when used
with the standard configuration UPIO board. See Screw Terminal Connectors on page
74 for the location of pin 1.

Signal from
Pin vision board Device Connection
1 TTL_BI_1 Any TTL input or output
2 TTL_BI_2 Any TTL input or output
3 TTL_BI_3 Any TTL input or output
4 TTL_BI_4 Any TTL input or output
5 TTL_OUT_1 Any TTL output
6 TTL_OUT_2 Any TTL output
7 TTL_OUT_3 Any TTL output
8 TTL_OUT_4 Any TTL output
TTL_OUT_5 Any TTL output
10 TTL_OUT_6 Any TTL output
11 TTL_OUT_7 Any TTL output
12 TTL_OUT_8 Any TTL output
13 TTL GND Common TTL ground
14 TTL GND Common TTL ground
15 TTL GND Common TTL ground
16 Key plug No connection

Table 16. Device connection pinout for cable 300-0288
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Standard Configuration: Port Pinouts

The pinout tables in this section are provided as an aid in constructing your own PIO
cables. Cognex does not support the connection of I/O devices directly to the ports on
the faceplate of the UPIO board.

Standard Configuration: Pinout of DB-26F Port
Table 17 lists the pinout of the standard configuration UPIO board’s 26-pin main /O

port.

Signal from
Pin  vision board Device Connection
1 TTL_IN_1 Any TTL input
2 TTL_IN_2 Any TTL input
3 TTL_IN_3 Any TTL input
4 TTL_IN_4 Any TTL input
5 TTL_IN_5 Trigger 1
6 TTL_IN_6 Trigger 2
7 TTL_IN_7 Trigger 3
8 TTL_IN_8 Trigger 4

TTL_BI_5 Any TTL input or output
10 TTL_BI_6 Any TTL input or output
11 TTL_BI_7 Any TTL input or output
12 TTL_BI_8 Any TTL input or output
13 OPTO_OUT1- Strobe 1-
14 OPTO_OUT2- Strobe 2—
15 OPTO_OUT3- Strobe 3-
16 OPTO_OUT4- Strobe 3-
17 NC No connect
18 OPTO_OUT1+ Strobe 1+

Table 17. Pinout of 26-pin main parallel /O connector
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Signal from
Pin  vision board Device Connection
19 OPTO_OUT2+ Strobe 2+
20 TTL GND Common TTL Ground
21 OPTO_OUTS3+ Strobe 3+
22 OPTO_OUT4+ Strobe 4+
23 NC No connect
24 TTL GND Common TTL Ground
25 NC No connect
26 NC No connect

Table 17. Pinout of 26-pin main parallel /O connector

Standard Configuration: Pinout of HD-15F Port
Table 18 lists the pinout of the standard configuration UPIO board’s 15-pin auxiliary 1/0

port.
Signal from
Pin  vision board Device Connection
1 TTL_OUT_A1 Any TTL output
2 TTL GND Common TTL Ground
3 TTL_OUT_6 Any TTL output
4 TTL_OUT_8 Any TTL output
5 TTL_BI_2 Any TTL input or output
6 TTL_OUT_2 Any TTL output
7 TTL_OUT_4 Any TTL output
8 TTL GND Common TTL Ground
TTL_BI_1 Any TTL input or output
10 TTL_BI_3 Any TTL input or output

Table 18. Pinout of 15-pin auxiliary parallel I/O connector
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Signal from
Pin  vision board Device Connection
11 TTL_OUT_3 Any TTL output
12 TTL_OUT_5 Any TTL output
13 TTL_OUT_7 Any TTL output
14 TTL GND Common TTL Ground
15 TTL_BI_4 Any TTL input or output

62

Table 18. Pinout of 15-pin auxiliary parallel I/O connector

Light Control UPIO Configuration

The light control configuration of the UPIO board provides the following signal lines:

e A4 TTL input signal lines, selectable as trigger lines

e 4 pairs of opto-isolated input signal lines, selectable as trigger lines

e 4 pairs of opto-isolated output signal lines, typically used for strobes

e 4 bidirectional TTL signal lines

e Signals on the 15-pin auxiliary PIO port are adapted to support dynamic lighting
control for up to four cameras.

In this configuration, The 4 opto-isolated input pairs are converted to TTL logic on the
board and are mapped to four TTL input lines on the vision board. Either the 4 TTL input
lines or the 4 opto-isolated pairs of input lines can be jumper-selected to serve as

hardware trigger lines.
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Figure 29 shows the overall setup of the light control configuration UPIO board.
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Figure 29. Setup of light control configuration UPIO board

Light Power Source and Fuses

Lights are powered by a fused power line through the external power supply connector,
J4. The light control configuration provides +12 V power on four pins of the 15-pin
auxiliary PIO port. These pins are fused with a 0.5 A PolySwitch resettable fuse to

provide overcurrent protection.

Light Power Indicator LEDs

Four LEDs near the top edge of the UPIO board show the status of the PolySwitch
resettable fuses for the light control lines. Light ports O through 3 are associated with
camera ports 0 through 3, and with LEDs 1 through 4 as shown in Figure 30.

Power Indicator LEDs

v

<M N
[a]ayaya)

.
LN

Light ports

<4— Back panel of host PC
Figure 30. Top view of light control UPIO board showing LEDs

The LEDs are normally illuminated when power is on. When an LED is off, it indicates an
overcurrent fault on the associated device port. The ports are protected by PolySwitch
resettable fuses, so that removing the overcurrent condition should re-illuminate the
LED. If all four indicators are out, it indicates a bad power source.
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Note

Note

Overcurrent conditions should be corrected immediately.

OPTO/TTL Trigger Selection Jumper

The light control configuration of the UPIO board provides 4 TTL input lines and 4
optically-isolated (OPTQO) pairs of input lines. The OPTO/TTL trigger selection jumper,
J2, permits selection of either the OPTO input lines or the TTL input lines to be mapped
to the four dedicated hardware trigger inputs of the associated vision board. This gives
you the option of optically-isolating your trigger input signals.

The opto-isolation circuitry requires turn-on and turn-off pulse widths
of at least 250 microseconds. Then, the OPTO signals are converted
to TTL logic before being mapped to the vision board’s TTL_IN lines.
The combination of opto-isolation and TTL conversion circuitry
means that optically-isolated triggers will be slower than
comparable TTL input lines used as triggers. For trigger pulse
widths smaller than 250 microseconds, it is not guaranteed that the
OPTO lines can recognize individual pulses.

Use jumper J2 as described in Table 19.

Jumper J2 Connect trigger
position Effect device wires to

No jumper, or 26-pin ports’s four OPTO_IN pairs TTL_IN_[5-8] (same as
pins 2-3 covered  are convertedto TTLand mappedto  standard and external

(TTL TRIG) the 40-pin port’s TTL_IN[1-4] lines UPIO configurations)
Pins 1-2 26-pin port’s four OPTO_IN pairsare  OPTO_IN[1-4]+ and
covered. convertedto TTL and mappedtothe  OPTO_IN[1-4]-
(OPTO TRIG) 40-pin port’s TTL_IN[5-8] lines

Table 19. OPTO/TTL jumper selection

Light Control Configuration: Cable Pinouts
For the light control configuration, connect your PIO devices as follows:

e Connect wires from PIO devices such as triggers and strobes to the screw terminal
connectors on the two branch ends of the cable 300-0287, which is connected to
the UPIO board’s 26-pin port.

e Connect your Aculight or UltraLight light contollers with North American standard
four-conductor RJ-11 telephone cables to the modular couplers on the branch ends
of cable 300-0289, which is connected to the UPIO board’s 15-pin port.
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Note

Light Control Configuration: Pinout of Cable 300-0287

Always use the modular coupler (Amphenol part number 555050)

provided with this cable. Other couplers may look the same but may
not provide the same wiring pinout internally, and may reverse the
bright and dark field light control lines.

Table 14 lists the pinout for cable 300-0287’s 16-pin device connection terminals when
used with the light control configuration UPIO board. See Screw Terminal Connectors
on page 74 for the location of pin 1.

Signal on

Device connection

Device connection

Pin  16-pin terminal  when J2 = TTL Trig when J2 = OPTO Trig
1 TTL_IN_5 Trigger 1 Any TTL input,
remapped to TTL_IN_1
2 TTL_IN_6 Trigger 2 Any TTL input,
remapped to TTL_IN_2
3 TTL_IN_7 Trigger 3 Any TTL input,
remapped to TTL_IN_3
4 TTL_IN_8 Trigger 4 Any TTL input,
remapped to TTL_IN_4
5 TTL_BI_5 Any TTL input or output Any TTL input or output
6 TTL_BI_6 Any TTL input or output Any TTL input or output
7 TTL_BI_7 Any TTL input or output Any TTL input or output
8 TTL_BI_8 Any TTL input or output Any TTL input or output
9 OPTO_OUT1+
Strobe 1 Strobe 1
10 OPTO_OUT1-
11 OPTO_OUT2+
Strobe 2 Strobe 2
12 OPTO_OUT2-
13 OPTO_OUTS3+
Strobe 3 Strobe 3
14 OPTO_OUTS3-

Table 20. Device connection pinout for 16-position branch of cable 300-0287
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Device connection
when J2 = TTL Trig

Device connection
when J2 = OPTO Trig

Signal on
Pin  16-pin terminal
15 OPTO_OUT4+
16 OPTO_OUT4-

Strobe 4

Strobe 4

Table 20. Device connection pinout for 16-position branch of cable 300-0287

Table 15 lists the pinout for cable 300-0287’s 10-pin device connection terminals when
used with the light control configuration UPIO board. See Screw Terminal Connectors

on page 74 for the location of pin 1.

Signal on Device connection Device connection

Pin 10-pin terminal when J2 = TTL Trig when J2 = OPTO Trig

1 TTL GND Common TTL Ground Common TTL Ground

2 TTL GND Common TTL Ground Common TTL Ground

3 OPTO_INT+ Any OPTO input OPTO trigger 1

4 OPTO IN1— (remapped to TTL_IN_1)  (remapped to TTL_IN_5)
5  OPTO_IN2+ Any OPTO input OPTO trigger 2

6 OPTO IN2— (remapped to TTL_IN_2)  (remapped to TTL_IN_6)
7 OPTO_IN3+ Any OPTO input OPTO trigger 3

8 OPTO IN3- (remapped to TTL_IN_3)  (remapped to TTL_IN_7)
° OPTO_IN4+ Any OPTO input OPTO trigger 4

10 OPTO IN4— (remapped to TTL_IN_4)  (remapped to TTL_IN_8)

Table 21. Device connection pinout for 10-position branch of cable 300-0287
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Light Control Configuration: Pinout of Cable 300-0289

Table 22 lists the signal pinout for cable 300-0289, which is only used with the light
control configuration of the UPIO board.

Signal from 15-pin port  P1 Pin P2 Pin P3 Pin P4 Pin P5 Pin

of UPIO board Number Number Number Number Number
Cam 0 bright field * 1 3

+12V_LIGHTS_0 6 1,4

Cam 0 dark field * 11 2

GND 2

Cam 1 bright field * 7 3

+12V_LIGHTS_1 12 1,4

Cam 1 dark field * 3 2

GND 8

Cam 2 bright field * 13 3
+12V_LIGHTS_2 4 1,4

Cam 2 dark field * 9 2

GND 14

Cam 3 bright field * 5 3
+12V_LIGHTS_3 10 1,4
Cam 3 dark field * 15 2

Table 22. Pinout of cable 300-0289

Figure 31 shows pin numbering of the RJ-11 modular couplers.

4321

Figure 31.  Pin numbering of RJ-11
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Light Control Configuration: Port Pinouts

The pinout tables in this section are provided as an aid in constructing your own PIO
cables. Cognex does not support the connection of I/O devices directly to the ports on
the faceplate of the UPIO board.

Light Control Configuration: Pinout of DB-26F Port
Table 17 lists the pinout of the light control configuration UPIO board’s 26-pin main 1/0

port.

Device Connection Device Connection

Pin  Signal J2 = TTL Trig J2 = OPTO Trig

1 OPTO_INT+ Any TTL input (maps to Trigger 1 (maps to vision
vision board’s TTL_IN_1) board’s TTL_IN_5)

2 OPTO_IN2+ Any TTL input (maps to Trigger 2 (maps to vision
vision board’s TTL_IN_2) board’s TTL_IN_6)

3 OPTO_IN3+ Any TTL input (maps to Trigger 3 (maps to vision
vision board’s TTL_IN_3) board’s TTL_IN_7)

4 OPTO_IN4+ Any TTL input (maps to Trigger 4 (maps to vision
vision board’s TTL_IN_4) board’s TTL_IN_8)

5 TTL_IN_5 Trigger 1 (maps to vision Any TTL input (maps to
board’s TTL_IN_5) vision board’s TTL_IN_1)

6 TTL_IN_6 Trigger 2 (maps to vision Any TTL input (maps to
board’s TTL_IN_6) vision board’s TTL_IN_2)

7 TTL_IN_7 Trigger 3 (maps to vision Any TTL input (maps to
board’s TTL_IN_7) vision board’s TTL_IN_3)

8 TTL_IN_8 Trigger 4 (maps to vision Any TTL input (maps to
board’s TTL_IN_8) vision board’s TTL_IN_4)

9 TTL_BI_5 Any TTL input or output Any TTL input or output

10 TTL_BI_6 Any TTL input or output Any TTL input or output

11 TTL_BI_7 Any TTL input or output Any TTL input or output

12 TTL_BI_8 Any TTL input or output Any TTL input or output

13 OPTO_OUT1- Strobe 1- Strobe 1-

Table 23. Pinout of 26-pin main parallel /O connector
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Device Connection

Device Connection

Pin  Signal J2 =TTL Trig J2 = OPTO Trig

14 OPTO_OUT2- Strobe 2- Strobe 2-

15 OPTO_OUT3- Strobe 3- Strobe 3-

16 OPTO_OUT4- Strobe 3- Strobe 3-

17 OPTO_IN4- Negative wire of OPTO_IN4  Negative wire of OPTO_IN4
18 OPTO_OUT1+ Strobe 1+ Strobe 1+

19 OPTO_OUT2+ Strobe 2+ Strobe 2+

20 TTL GND Common TTL Ground Common TTL Ground

21 OPTO_OUT3+  Strobe 3+ Strobe 3+

22 OPTO_OUT4+  Strobe 4+ Strobe 4+

23 OPTO_IN1- Negative wire of OPTO_IN1  Negative wire of OPTO_IN1
24 TTL GND Common TTL Ground Common TTL Ground

25 OPTO_IN2- Negative wire of OPTO_IN2  Negative wire of OPTO_IN2
26 OPTO_IN3- Negative wire of OPTO_IN3  Negative wire of OPTO_IN3

Table 23. Pinout of 26-pin main parallel /O connector

Light Control Configuration: Pinout of HD-15F Port
Table 18 lists the pinout of the light control configuration UPIO board’s 15-pin lights port.

Pin

Signal

1

Camera O bright field

GND

Camera 1 dark field

+12V_LIGHTS_2

Camera 3 bright field

2
3
4
5
6

+12V_LIGHTS_0

Table 24. Pinout of 15-pin auxiliary parallel I/O connector
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Pin Signal

7 Camera 1 bright field

8 GND

9 Camera 2 dark field

10 +12V_LIGHTS_3

11 Camera 0O dark field

12 +12V_LIGHTS_1

13 Camera 2 bright field

14 GND

15 Camera 3 dark field

Table 24. Pinout of 15-pin auxiliary parallel I/O connector

External UPIO Configuration

The external configuration of the UPIO board is designed as an adjunct to the Cognex
external parallel /O module. The external I/O module is described in External I/O Module
on page 76.

Note The external configuration UPIO board cannot be used by itself, or
only with cables. It must be used in combination with the external I/O
module.

Use the external UPIO board and I/O module combination when your application
requires the maximum number of opto-isolated inputs and outputs. The combination
provides 8 pairs of OPTO inputs and 8 pairs of OPTO outputs. An additional 8 TTL output
lines and 4 TTL bidirectional lines are also provided.
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Figure 32 shows the overall setup of the external configuration UPIO board with external

I/O module.
300-0175
300-0132

To PC’s power supply¢—— ﬁ

External
I/O module 300-0274

of

External Cognex
UPIO board vision board

devices

Figure 32. Setup of external configuration UPIO board

External Configuration: Cable Pinouts

For the external configuration, connect your PIO devices as follows:

e Connect wires from PIO devices such as triggers and strobes to the screw terminal
connectors on the external I/O module.

e  Connect wires from additional PIO devices to the screw terminal connectors on the
end of cable 300-0288, which is connected to the UPIO board’s 15-pin port.

External Configuration: Pinout of External I/O Module

For the pinout of the input terminals on the external I/O module, see Table 27 on
page 80; for the output terminals, see Table 28 on page 81.
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External Configuration: Pinout of Cable 300-0288

Table 25 lists the pinout for cable 300-0288’s device connection terminals when used
with the external configuration UPIO board. (Note that Table 25 is the same as Table 16
on page 59 for the standard configuration.) See Screw Terminal Connectors on page 74
for the location of pin 1.

Signal from
Pin vision board Device Connection

1 TTL_BI_1 Any TTL input or output
2 TTL_BI_2 Any TTL input or output
3 TTL_BI_3 Any TTL input or output
4 TTL_BI_4 Any TTL input or output
5 TTL_OUT_1 Any TTL output
6 TTL_OUT_2 Any TTL output

7 TTL_OUT_S Any TTL output

8 TTL_OUT_4 Any TTL output

9 TTL_OUT_5 Any TTL output

10 TTL_OUT_6 Any TTL output

11 TTL_OUT_7 Any TTL output

12 TTL_OUT_8 Any TTL output

13 TTL GND Common TTL ground
14 TTL GND Common TTL ground
15 TTL GND Common TTL ground
16 Key plug No connection

Table 25. Device connection pinout for cable 300-0288

External Configuration: Port Pinouts

The pinout tables in this section are provided as an aid in constructing your own PIO
cables. Cognex does not support the connection of I/O devices directly to the ports on
the faceplate of the UPIO board.
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External Configuration: Pinout of DB-26F Port

The 26-pin main 1/O port on the external configuration UPIO board must be connected
to the Cognex external I1/O module, using cable 300-0274. The external configuration
UPIO board converts all OPTO signals from the associated vision board into TTL signals;
it also inverts polarity on certain signals. The board makes these signal conversions in
anticipation of them being corrected by the external /O module. The external /O
module takes all the TTL signals it is given, corrects their polarity, and opto-isolates
them. Thus, the converted signals at the 26-pin port of the external configuration UPIO
board are not of any value without the reconversion that takes place on the external 1/O
module. For this reason, the pinout of the 26-pin port is not given.

External Configuration: Pinout of HD-15F Port

Table 26 shows the pinout of the external configuration UPIO board’s 15-pin auxiliary 1/O
port. (Note that Table 26 is the same as Table 18 on page 61, which shows the same
information for the standard configuration board.)

Signal from
Pin  vision board Device Connection
1 TTL_OUT_A1 Any TTL output
2 TTL GND Common TTL Ground
3 TTL_OUT_6 Any TTL output
4 TTL_OUT_8 Any TTL output
5 TTL_BI_2 Any TTL input or output
6 TTL_OUT_2 Any TTL output
7 TTL_OUT_4 Any TTL output
8 TTL GND Common TTL Ground
9 TTL_BI_1 Any TTL input or output
10 TTL_BI_3 Any TTL input or output
11 TTL_OUT_8 Any TTL output
12 TTL_OUT_5 Any TTL output
13 TTL_OUT_7 Any TTL output

Table 26. Pinout of 15-pin auxiliary parallel I/O connector
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Signal from
Pin  vision board Device Connection
14 TTL GND Common TTL Ground
15 TTL_BI_4 Any TTL input or output

Table 26. Pinout of 15-pin auxiliary parallel I/O connector

Screw Terminal Connectors

The Cognex PIO breakout cables 300-0287 and 300-0288 terminate in screw terminal
connectors. Screw terminal connectors come in standard sizes, according to the
number of terminal positions. Figure 33 shows a 16-position screw terminal connector
and the mating Cognex cable connector face.

Cognex cable connector face

A/ Screw terminal
connector

Terminal >
pin position 1 '//‘
is at top in '//‘

orientation shown.

©W 00 N O UG RA WN -
X
A\

e \\\\\\\\\\\‘\\‘\%%

—
://1 Insert wires
ﬁ from

L= PIO devices

ARMY

Pin numbering 12
shown is for 13
reference only.

AR

L,

Figure 33. Screw terminal connectors

The 10-position terminal connectors used in cable 300-0287 are similar to Figure 33
except for the number of terminals.
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Parallel I/O Circuit Logic

See the discussions and circuit logic diagrams in the following sections to help you
decide how to hook up I/O devices to cables 300-0287 and 300-0288:

e  Parallel Input (Trigger) Lines on page 38

e Parallel Output Lines on page 39

e  Parallel Bidirectional Lines on page 39

e Opto-Isolated Output (Strobe) Lines on page 40
e Using Optically Isolated Outputs on page 40
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External I/0 Module

The Cognex external I/O module, P/N 800-5712-2, connects to the 26-pin I/O port of the
parallel I/O board in the external configuration (P/N 800-5726-3). It serves as an
opto-isolated connection point for parallel /O signal lines originating in the vision
processor.

Capabilities of the external I/O module include:

Layout

8 optically isolated inputs and 8 optically isolated outputs
Signal voltage, 5V to 24V DC at 15 mA

Optical isolation for the both inputs and outputs

LEDs to indicate the state of each line

Powered from the host vision processor

DIN standard rail mounting

Figure 34 shows the layout and major components of the external I/O module.

Figure 34. Parts layout of external I/O module
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The DB-26F connector provides a connection from the universal parallel 1/O board
through Cognex cable P/N 300-0274. The input and output terminals provide connection
points for connecting wires from triggers, strobes, or other parallel /O devices. The
LEDs indicate the availability of power to the input and output lines.

Installation

The external /O module can only be used with the universal parallel I/0 board in its
external configuration.

Caution

The external I/O module must have the same ground potential as the
chassis of the PC containing the vision system. Any difference in
potential can damage the equipment. If you connect a ground wire
fo the I/O module ground screw, then that ground must have the
same potential as the vision system host’s ground.

To install an external 1/0 module, perform the following steps:

1.

Ensure that the external configuration of the universal parallel I/O board (P/N
800-5726-3) is installed.

Attach the external /O module to a convenient surface. It is configured for a
standard #3 DIN rail mounting.

Remove power from the host PC.

Plug one end of the external I/O cable (P/N 300-0274) into the 26-pin connector of
the external /O module and the other end into the external 26-pin connector of the
parallel /O board.

Connect input signal lines to the input screw terminals on the external I/O module
and tighten the set screws. See Signal Lines on page 78 and Input Terminal Block
on page 80 for pinout and wiring information.

Connect output signal lines to the output screw terminals on the external I/O module
and tighten the set screws. See Signal Lines on page 78 and Output Terminal Block
on page 81 for pinout and wiring information.
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Signal Lines
Figure 35 shows the methods for connecting input and output signal lines to the
respective terminal plugs of the external I/O module.
+5to +24 VDC o
Power supply < % 8}( = ><
(5] 3 (5]
I 3
N
Figure 35.  Wiring methods for connecting to the external I/O module
For both input and output signal lines, connect the source side of the signal to a
positive-numbered terminal and the sink side to a negative-numbered terminal.
Mechanical and Electrical Specifications
The following table lists the mechanical and electrical specifications for the external 1/0
module:
Specification Description
Dimensions 4.688 in (width) X 2.375 in (height) X 3.25 in (depth)
1.91 cm (width) X 6.03 cm (height) X 8.26 cm (depth)
Mounting #3 DIN rail mountable
Operating Voltage 5Vto24VDC
(Field Side)
78
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Specification

Description

Power

+5V DC, supplied from the vision system

Maximum Output Current

24 mA (sink or source)

ON State Voltage Drop

08VDC@10mA, 26V DC @24 mA

OFF State Leakage Current

100 pA maximum @ 15V DC

Output Delay

ON: 6 uSec

OFF: 130 uSec @ 5 mA; 95 pSec @ 10 mA;
85 uSec @ 15 mA

Input Resistance

~1000 Ohms

Input State Current

ON: 3.5t0 24 mA
OFF: 500 uA

Input Delay

ON: 30 uSec @ 3.5 mA; 8 uSec @ 15 mA
OFF: 45 pSec @ 3.5 mA; 80 uySec @ 15 mA

Field Wiring Size

26 to 12 AWG

Terminal Block Torque

Maximum 0.8 (7) N-M (in-Ibf)

Cable

7 feet (2.1 meter, supplied

Environmental

Operating Temperature: 0 to 50° C
Storage Temperature: —20 to 85° C

Relative Humidity: 5 to 95 percent non-condensing

LED Numbering

The external I/O module has silk-screened labels identifying the LEDs for each input and
output plus/minus connection pair. The labels identify the connection points with
zero-based numbers, INO through IN7, and OUTO through OUT7.

Cognex software uses one-based numbers in the names of parallel 1/O signals.
Remember to transpose the connection point numbers to the Cognex signal numbers,
as shown in Table 27 on page 80 and Table 28 on page 81.
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80

Input Terminal Block

Figure 36 shows the pin numbering for the input terminal block.

Figure 36. Pin numbering for input terminal block

Table 27 lists the pinout for the input block.

TTL signal from | Opto-isolated Pin

frame grabber and used as Number Device Connection
TTL_IN_1+ 0+

TTL_IN_1 Any input
TTL_IN_1- 0-
TTL_IN_2+ 1+

TTL_IN_2 Any input
TTL_IN_2- 1-
TTL_IN_3+ 2+

TTL_IN_3 Any input
TTL_IN_3- 2—
TTL_IN_4+ 3+

TTL_IN_4 Any input
TTL_IN_4- 3-
TTL_IN_5+ 4+

TTL_IN_5 Trigger 1
TTL_IN_5- 4—
TTL_IN_6+ 5+

TTL_IN_6 Trigger 2
TTL_IN_6- 5-
TTL_IN_7+ 6+

TTL_IN_7 Trigger 3
TTL_IN_7- 6-

Table 27. Pinout for input block of external 1/O option
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TTL signal from | Opto-isolated Pin

frame grabber and used as Number Device Connection
TTL_IN_8+ 7+

TTL_IN_8 Trigger 4
TTL_IN_8- 7-

Table 27. Pinout for input block of external I/O option

Output Terminal Block

Figure 37 shows the pin numbering for the output terminal block.

Figure 37.  Pin numbering for output terminal block

Table 28 lists the pinout for the output terminal block.

TTL signal from | Opto-isolated Pin

frame grabber and used as Number Device Connection

7L Bl 5 TTL Bl 5+ 0+ Any output (no longer
- - TTL Bl 5- 0— bidirectional)

1L Bl & TTL_BI_6+ T+ Any output (no longer
- - TTL Bl 6- - bidirectional)

L Bl 7 TTL_BL7+ 2+ Any output (no longer
-7 TTL Bl 7— o_ bidirectional)

TTL Bl 8 TTL Bl 8+ 3+ Any output (no longer
- - TTL Bl 8- 3 bidirectional)

Table 28. Pinout for output block of external I/O option
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TTL signal from | Opto-isolated Pin

frame grabber and used as Number Device Connection
OPTO_OUT1+ 4+

OPTO_OUT1 Strobe 1
OPTO_OUT1- 4-
OPTO_OUT2+ 5+

OPTO_OUT2 Strobe 2
OPTO_OUT2- 5-
OPTO_OUT3+ 6+

OPTO_OUTS Strobe 3
OPTO_OUT3- 6-
OPTO_OUT4+ 7+

OPTO_OUT4 Strobe 4
OPTO_OUT4- 7-

Table 28. Pinout for output block of external I/O option

External /0 Module Adds Conversion Delay

The external 1/O module converts all digital TTL signals from the frame grabber into
opto-isolated signal pairs for both input and output lines. Specifically, this conversion
affects TTL_BI lines 5-8 and all eight TTL_IN lines. The four OPTO_OUT line pairs used
for connecting strobe signals are converted twice: they begin as opto pairs on the frame
grabber board, are converted to TTL lines on the parallel I/O board, and are converted
back to opto pairs in the external I/O module.

The opto-isolation circuitry of the external /O module adds a delay of 100 to 300
microseconds, compared to the TTL OUT signals on the 15-pin parallel 1/O port. For
comparison, the response time of TTL signals on the 15-pin port is about 1 microsecond.

For example, the same output device, connected to both the external I/O module and
the 15-pin port’s cable will receive its signal 100 to 300 microseconds slower on the
external I/O module compared to the 15-pin port.

A delay of this small magnitude is not visible to the naked eye, but may have a
cumulative effect when multiplied over many rapid image acquisitions. Take this delay
into account when calculating your maximum image processing throughput if you plan
to use the external I/O module.
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External I/0 Module Circuit Logic

Figure 38 shows a typical input schematic to help you determine how to wire your trigger
and other input devices to the external I/O module.

IN+[>— +5V

To
Cognex
board

» Power up reset

Figure 38. Typical input schematic for external I/O module
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The following figure shows a typical output schematic to help you determine how to wire
your strobe and other output devices to the external I/O module.

+5V

+5V

Vision
processor
output

» Power up reset

s

OUT +

‘ Opto-isolator YYD

v

-

Figure 39. Typical output schematic for external I/O module
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ISA Parallel I/0 Boards

Cognex continues to support the ISA parallel I/O boards so that you can continue to use
your existing hardware. For new applications, use the universal parallel I/O board, which
supports all of the signals of the two ISA boards combined. The universal board is
described in Universal Parallel I/O Board beginning on page 49.

There are two ISA-based parallel I/O boards available for the MVS-8120: a TTL board
(P/N 801-0003-1) and an OPTO/TTL board (P/N 801-0002-1). The board you select
determines the set of I/O lines available for your application, as shown in Table 29. The
two boards can be used together to access all 32 of the MVS-8120’s parallel I/O signals.
See Installing Two ISA PIO Boards on page 26 for instructions on wiring both boards
together in the same PC.

TTL TTL General Opto-isolated Ground
Board Inputs  Outputs TTLI/O  Output pairs Pins
TTL 4 8 4 - 2
OPTO/TTL 4 - 4 4 )

Table 29. Sets of I/O lines available using the ISA parallel I/O boards

The hardware trigger feature of the MVS-8120 makes use of one or more TTL input lines
and, optionally, one or more pairs of opto-isolated output lines, as described in
Hardware Triggering of Acquisitions and Strobes on page 41. To use the hardware
trigger feature with the ISA parallel I/O boards, you must install the OPTO/TTL board.

Both ISA parallel 1/O boards plug into the 8-bit portion of an ISA bus slot. The boards
use the bus connection for its power and ground pins, for protection against
electrostatic discharge and for overlimit protection.
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Figure 40 shows the layout of the TTL parallel I/O board. The OPTO/TTL board uses the
same layout except where noted in the figure.

40
<— External I/O

connector
Lower connector
not present on
OPTO/TTL board

—

40
<« Digital ground
connector

O o o o
ISA connector —» ““Il“““"““““““““l

Figure 40. Layout of ISA parallel /O boards
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Pinout Values for TTL Board

The TTL version of the ISA parallel I/O board has external I/O connector pins, which are
labeled on the back panel faceplate. The pins are numbered from the top down, but are
labeled on the faceplate as shown in Table 30. The connector plug (provided with 