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Regulations/Conformity

Declaration of Conformity

Manufacturer:

Cognex Corporation
One Vision Drive
Natick, MA 01760 USA

Declares this c € -marked Machine Vision System Product

Product Number:

In-Sight® 1400 I/O Expansion Module: P/N 800-9012-2R (RoHS compliant)

Complies With:

89/336/EEC Electromagnetic Compatibility Directive

Compliance Standards:

EN 61000-6-4:2001 Class A

EN 61000-3-2:2000 + A2:2005

EN 61000-3-3:1995 + A1:2001 + A2:2005
EN 61000-6-2:2005

European Representative:

Cognex France
Immeuble le Patio

104 avenue Albert ler
92563 Rueil Malmaison
France

Safety and Regulatory

Certification marks are present on products.
CSA Class 2252.85 Process Control Equipment - Certified to U.S. Standards
Equipment Class lll, Pollution Degree 2. CSA22.1 EN 610101-1-04

FCC Part 15, Class A

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that
may cause undesired operation.

This equipment generates, uses, and can radiate radio frequency energy and, if
not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a
residential area is likely to cause harmful interference in which case the user will
be required to correct the interference at their own expense.
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Precautions

Observe these precautions when installing the In-Sight 1400 I/O Expansion Module to
reduce the risk of injury or equipment damage:

The 1400 1/0 Expansion Module is intended to be supplied by a Listed, Direct
Plug-In Power Unit with a minimum output rated 24VDC, 750mA and marked Class
2, Limited Power Source (LPS). Any other voltage creates a risk of fire or shock and
can damage the In-Sight components.

Never connect the 1400 1/O Expansion Module to a power source other than
24VDC, and always use the 24VDC terminal block pins on the I/O module. Any
other voltage creates a risk of fire or shock and can damage the hardware.

Do not install the 1400 I/O Expansion Module in areas directly exposed to
environmental hazards such as excessive heat, dust, moisture, humidity, impact,
vibration, corrosive substances, flammable substances, or static electricity without a
protective enclosure.

To reduce the risk of damage or malfunction due to over-voltage, line noise,

electrostatic discharge (ESD), power surges, or other irregularities in the power
supply, route all cables and wires away from high-voltage power sources.

The 1/0 Expansion Module does not contain user-serviceable parts. Do not make
any electrical or mechanical modifications. Unauthorized modifications may violate
your warranty.

Changes or modifications not expressly approved by the party responsible for
regulatory compliance could void the user’s authority to operate the equipment.

The 1400 I/O Expansion Module is intended for indoor use only.
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Introduction

In This Section

11 In-Sight Model 1400 I/O Expansion Module Overview ............. 1
1.2 IN-SIGt SUPPOIt....coiiiiiie et 2

In-Sight Model 1400 I/O Expansion Module Overview

The In—Sight® Model 1400 I/O Expansion Module provides a convenient way to access the
power, serial, trigger and high-speed output connections of the In-Sight 3400 and 5000
series sensors. The expansion module also extends the capabilities of these sensors by
adding discrete inputs/outputs and hardware handshaking for serial communications.

Other features of the model 1400 I/O Expansion Module include:

» Detachable terminal blocks

» LED status indicators - MODULE OK, COMM OK (data transmission), and one for
trigger and each input and output

* DIN-Rail mountable

An I/O cable is needed to connect an In-Sight sensor to the 1400 I/O Expansion Module.
The I/O cable has a DB15 connector on one end, and an M12 connector on the other. (See
Figure 1-2 on page 2.) I/O cables must be purchased separately.

Figure 1-1: Model 1400 I/0O Expansion Module (P/N 800-9012-2R)
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Figure 1-2: 1/0 Cable

1.2 In-Sight Support

Many information resources are available to assist you in using the 1400 I/O Expansion
Module with In-Sight vision sensors.

. In-Sight® Explorer Help, an online help file accessible from within the In-Sight
Explorer software or on the In-Sight CD-ROM.

» Installing the In-Sight 3400 Vision Sensor, Cognex P/N 597-0025-xx (English,
French, Japanese and German versions available.)

» Installing In-Sight 5000 Series Vision Sensors, Cognex P/N 597-0027-xx (English,
Spanish, German, French, Japanese, Korean and Chinese (simplified) versions
available.)

e The In-Sight online support:
www.cognex.com/products/InSight/Support.asp



www.cognex.com/support/In-Sight.asp

2 Installation

In This Section

21 Connecting the 1400 I/O Expansion Module ..............ccccceoeene 3
2.2 Configuring the Software ...........ccccoecieiie e 7

2.1 Connecting the 1400 I/O Expansion Module

This section explains how to connect the 1400 I/O Expansion Module using standard and
optional components. For a complete list of options and accessories, contact your Cognex

sales representative.

Table 2-1: Model 1400 I/0O Expansion Module Connectors and Indicators
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Connector/Indicator Description
COMM OK LED A yellow LED illuminates to indicate that the In-Sight sensor and
I/O module are communicating properly.
MODULE OK LED A yellow LED illuminates after the I/O module has powered on,

initialized and is ready to communicate with the In-Sight sensor.

I/O and Trigger Status LEDs |A yellow LED illuminates to indicate that an input/output has switched

ON.
SENSOR Connector Connect an I/O module cable, which provides power, trigger and
I/O signals to the connected In-Sight sensor.
RS232 OUT Connector Connect a RS-232 serial cable, which provides the RS-232
communications between the I/O module and an external serial device.
Earth Ground Terminal Connect a common earth ground.
Terminal Blocks Connect 24VDC sensor power, trigger, external

I/O, high-speed outputs and common connections.
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The 1400 I/O Expansion Module outputs labeled HS OUT 0 and HS OUT 1 correspond
to the In-Sight 3400 and 5000 series sensor's built-in outputs. These signals are
considered high-speed because they pass directly through the expansion module
without processing or optical isolation with minimal delay.

Note:

To connect a 1400 1/O Expansion Module:

1. Verify that any 24VDC power supplies are switched off.

2. Determine which device will be connected to each input and output. Common wiring
configurations are shown in Appendix C. Refer to section 3.3 on page 18 for
connector and terminal block pin assignments.

3. Use a screwdriver to loosen the appropriate screw terminals.

Insert the signal and ground wire leads from remote 1/O devices into the appropriate
positions on the terminal block, as shown in Figure 2-1.

o

Tighten the screw terminals with the screwdriver to secure the wire leads in the
terminal block.

INPUT 1

OUT COMMON
IN COMMON

Figure 2-1: Connecting I/O Wires

6. Plug the I/O module cable (DB15 connector) into the expansion module, as shown
in Figure 2-2.
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7. If you want to connect the In-Sight sensor to a remote serial device, plug the
RS-232 serial cable (DB9 connector) into the expansion module.

Serial Cable

1/0 Cable

Figure 2-2: Connecting the I/O Cable and Serial Cable

8. Connect the other end of the I/O Cable (keyed M12 connector) into the In-Sight
sensor's breakout port (labeled 24VDC) as shown in Figure 2-3.
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Figure 2-3: Connecting the Expansion Module to an In-Sight Sensor

9. Insertthe +24VDC and negative ground wire leads from a 24VDC power supply into
the two terminals (labeled +-24 VDC) on the Expansion Module (Figure 2-4).

Never connect the 1400 I/O Expansion Module to a power source other than 24VDC.
Any other voltage creates a risk of fire or shock and can damage the hardware. Do not
A connect the 24VDC power source to any terminals other than the 24VDC + - power
connectors.

Caution:
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Figure 2-4: Connecting Power (+24 VDC and Ground Wires)

2.2 Configuring the Software

Before the 1400 I/O Expansion Module can be used, the In-Sight sensor must be configured
to recognize the availability of the additional inputs and outputs and the added RS-232 serial
communication capability.

2.2.1 Configuring an In-Sight Sensor to Recognize the I/O Module

The In-Sight sensor can be configured using In-Sight Explorer software or by an In-Sight
3400 directly. (See Appendix B.)

) If the In-Sight sensor is using firmware version 3.4.0 or older, the firmware must first be
Note: upgraded to recognize and communicate with the 1400 I/O Expansion Module.
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To configure the sensor using In-Sight Explorer:

1. Connect the 1400 I/O Expansion Module to your In-Sight sensor with an 1/0O cable
as described in the previous section.
2. Start the In-Sight Explorer software and log on to your sensor.

3. From the Sensor menu, select Discrete 1/0O Settings, then Output Settings.

File  Edit “iew Insert Format  Image | Sensor | Systemn Window  Help
=) Online Chrl+F2

'm,ll Metwork Seftings...
.L_:E‘ Date/Time Settings...

ozt Table...

ETP Settings...
Serial Port Settings...

| Dizcrete /0 Settings » | Input Sethings. ..

Startup... ‘ Dutput Settings...

@ Uszer List...
Displayed Image Settings...
|22 Pesults Queue Setings...

BaM Digk Settings...
Profile Jab...

Reset...

Figure 2-5: Accessing the I/0 Output Settings
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155100_010203 - Discrete Qutput Settings

Line  Mame Type
0 [HSOUTO ' | Froarammed v| [ Detsis.. |
1 [HSOUT1 ' | Froarammed v| [ Detsis.. |
2 Line2 ' | Froarammed v| [ Detsis.. |
3 Line3 ' | Froarammed v| [ Detsis.. |
4 Lined ' | Froarammed v| [ Detsis.. |
5 |Line5 ' | Froarammed v| [ Detsis.. |
5 |Linek ' | Froarammed v| [ Detsis.. |
7 |line7 ' | Froarammed v| [ Detsis.. |
8 [GireenLED ' | Froarammed v| [ Detsis.. |
3 FedLED ' | Froarammed v| [ Detsis.. |
0| |
no | |
Output Module:
| CI0 - 1400 [attached) v|
[] De-Energize Dutputs While Difline

Pk l Cancel

Figure 2-6: Discrete Output Settings

In the bottom left of the Discrete Output Settings dialog, select CIO-1400 from the
Output Module list. The dialog will change to correspond to the available discrete
outputs on the 1400 I/O Expansion Module.

Configure the discrete output line settings (Line Name, Type and Details), and click
OK to save the new settings to the sensor’'s memory. See Appendix A for a basic
overview of the Discrete 1/0O Settings. The In—Sight® Explorer Help file (F1) contains
a more detailed explanation of these settings.

Select OK to save the settings to the sensor’s memory.

Notes:

* The sensor can also be configured to recognize the 1400 I/0O Expansion Module by
selecting Discrete Input Settings from the Sensor menu and following steps 4 - 6.

* When an In-Sight Explorer .JOB file containing a WriteDiscrete function is loaded on
an In-Sight sensor to which the I/O Expansion Module has just been added, the Start
Bit and Number of Bits parameters in WriteDiscrete must be changed to reflect the
new configuration of the I/O lines.
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2.2.2 Configuring the 1400 I/O Expansion Module Serial Port Settings

Before you configure serial port settings, the expansion module must be recognized by

Note: the sensor. (See section 2.2.1.)

To configure RS-232 serial port settings:

1. From the Sensor menu, select Serial Port Settings.

File  Edit “iew Inzert  Format  Image | Sensor | System window  Help
=) | Online Clil+F8

Tm.ll Mehwork, Settings...
;53 DatesTime Settings...
Host Table...

ETP Settings...

| Senal Port Settings...

Dizcrete 1/0 Settings L4

Startup...
$ Uszer List...
Dizplayed Image Settings...
2 Results Queus Settings...
Bét Disk Settings...

Profile Job...

Reset. .

Figure 2-7: Accessing the Serial Port Settings

10
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is5100_010203 - Serial Port 1 Settings

BaudRate: 115200 |  Moder |Native v|

Data Bits: Detailz

[ Fixed Input Length 3:

Input T errninatar; 1%: CR
=il Qutput Terminatar; 'IE: CH

|0 Expanzion Module iz attached.

Stop Biks:

| k. | [ Cancel

Figure 2-8: Default Serial Port Settings

2. Select the serial communication protocol of your device from the Mode list.

3. Configure the serial port settings (Baud Rate, Parity, Handshake and Details) (if
applicable), and click OK to save the new settings to the sensor’'s memory.

See the In—Sight® Explorer Help file (F1) for a more detailed explanation of these settings.

11
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3.1

Specifications

In This Section

3.1 General Specifications ..........occveiiiieiiii e 13
3.2 Input and Output Specifications ........c..ccoccvveveeeiiciini e 14
33 Connector and Terminal Block Specifications......................... 18
3.4 DIMENSIONS ..ottt 21
General Specifications
Table 3-1: 1400 I/O Expansion Module General Specifications
Specification Description

Compatibility In-Sight 3400 and In-Sight 5000 Series Vision Sensors
I/O Trigger 1 optically isolated trigger input

Inputs 7 optically isolated discrete (general-purpose)

Outputs 6 optically isolated discrete (general-purpose)

(Maximum 30 VDC, 100 mA)

High Speed Outputs

2 non-isolated discrete (high-speed)
(Maximum 28 VDC, 200 mA)

Communications |Serial 1 RS-232C port (2400 to 115,200 baud rates), 8 data bits,
1 stop bit, RxD, TxD and Flow Control (RTS/CTS & XOn/XOff)
Status LEDs MODULE OK, COMM OK, one for trigger and each input and
output
Mechanical Housing Black plastic
Mounting #3 DIN-rail (35 mm)
Dimensions Width: 130.0 mm (5.12 in), Depth: 89.6 mm (3.53 in),

Height: 46.6 mm (1.84 in)

Terminal Block

26 to 16 AWG
Torque 0.4 Nm (3.5 in-lb.)

Weight 164 g (5.8 0z.)
Power Supply 24 VDC +10%, 750 mA
Environmental | Temperature Operating: 0°C to 50°C (0°F to 122°F)
Storage: —10°C to 65°C (0°F to 149°F)
Humidity Operating and Storage: 0 to 90%, non-condensing
Altitude 2000 m (6565 ft)

Pollution Degree

2

Shock

80 G per IEC 68-2-27

Vibration

10 G per IEC 68-2-6

Regulatory Compliance

CE, FCC, CSA, RoHS

13
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3.2 Input and Output Specifications

3.2.1 General Purpose Inputs

The 1400 1/0 Expansion Module extends the capabilities of supported In-Sight vision
sensors by providing seven independent, general-purpose inputs (INPUT 1 - INPUT 7) that
can be used to trigger sensor events. General purpose inputs are optically isolated and are
typically connected (directly or indirectly) to a sensor (such as a limit switch, pressure
switch, or temperature switch). See Appendix C for common wiring configurations.

Since all inputs share a common ground (IN COMMON), all connected input devices

Note: must be either current sinking or current sourcing.

Table 3-2: General Purpose Input Specifications

Specification Description
Voltage ON 10 to 30V (24V nominal)
OFF 0 to 8V
Current ON >3mA

Delay Module {1 ms (maximum delay due to the 1/O module)

Total 1.4 ms (Time between an input state change and completion of serial transmission
to an In-Sight Sensor.)

Opto-isolator Microcontroller

I Output to

INPUT 1 -
A In-Sight Sensor

IN COMMON AN

1/0 Expansion Module

Figure 3-1: General Purpose Input

14
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3.2.2 Trigger Input

The 1400 1/0 Expansion Module provides inputs for triggering a connected In-Sight sensor
(TRIGGER +, TRIGGER-). When the expansion module is connected to a supported
In-Sight sensor, trigger input signals travel directly through the expansion module and are
optically isolated in the sensor. Trigger inputs are typically connected (directly or indirectly)
to a sensor (such as a photo-detector).

Table 3-3: Trigger Input Specifications

Specification Description
Voltage ON 3 - 28V (when connected to an In-Sight sensor)
OFF 0 - 12V
Current 6mA (when connected to an In-Sight sensor)
_Opto-isolator
TRIGGER + AV ' | Output to
o | — . .
4.7 KO : | In-Sight Sensor
I I
|
|
2.2kQ § | V3 &h |
: I
TRIGGER - o AN : |
4.7kQ L |
I/O Expansion InSight Sensor

Module

Figure 3-2: Trigger Input
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3.2.3 General Purpose Outputs

The 1400 I/O Expansion Module extends the capabilities of supported In-Sight vision
sensors by providing six independent, general-purpose outputs (OUT 2 - OUT 7) that can be
used to trigger remote events. General purpose outputs are optically isolated and are
typically connected (directly or indirectly) to a load (such as a relay, indicator light or motor).
See Appendix C for common wiring configurations.

Since all general purpose outputs share a common ground (OUT COMMON), all connected

Note: output devices must be either current sinking or current sourcing.

Table 3-4: General Purpose Output Specifications

Specification Description
Voltage 30V (24V nominal)
Current 100 mA (max), auto-reset fuse protection

Delay Module |150 ps (maximum delay due to the I/O module)

Total 1.25 ms (time between an input state change and completion of serial
transmission to an In-Sight Sensor)

Microcontroller Opto-isolators
T 1
Input from ! : K]—

In-Sight Sensor 22kQ |K§Z |
(s ! .
I I N
| ]
| |
| |
| I 29k0 PTC

| —VW\—] OouT 2
: : 100 Fuse
| |
ROV !
| ~
R /N
> OUT COMMON
2.2kQ

1/0 Expansion Module

Figure 3-3: General Purpose Output
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3.24

24V DC POWER SUPPLY
(for In-Sight sensor only)

High Speed Outputs

The 1400 1/0 Expansion Module provides two high-speed discrete outputs (HS OUT 0,
HS OUT 1) that can be used to trigger remote events. High-speed output signals travel
through the 1/0 module without processing.

High speed outputs are not optically isolated and are typically connected (directly or
indirectly) to a load (such as a relay, indicator light or a motor). Use the general purpose
outputs if you want to isolate your output device.

» High speed outputs can only be connected so that the 1400 1/0O Module sinks current.

Notes: » Do not connect a high speed output to OUT COMMON. You must use -24VDC as a
return path. See Figure 3-4.

Table 3-5: Output Specifications

Specification Description
Voltage 28V (24V nominal)
Current 200 mA (max)

High Speed Output - Wiring Example

j]:zwuc

1

24v+ [@]

+
24V COMMON | @
£+

TRIGGER- s

TRIGGER + g

(&)

oOHor{0) ©—~HO0r<0
@)

JOSN3S

INPUT 7

STROBE CONTROLLER

INPUT 8
INPUT &
INPUT 4
INPUT 3
INPUT 2
INPUT 1
IN COMMON

Resistor may be required to
reduce voltage to meet strobe
controller electrical requirements.

<
<
<
<

VY VvVVYV

COMM OK O
MODULE OK O

O00000O0

OmORORORONO=0ORE

ouT?7
ouTe

ouT s
ouT 4

1N0 2eesy

(200mA max)

ouT3
ouT2
HS OUT 1
HS OUT 0
OUT COMMON

[
[

XENSOD

O0O000O00O0

COOO0D00T ©OOODDOT LODDOG

OmOaOROR0O=ORORORE

1

Figure 3-4: High Speed Output To Strobe Controller - (Sink Only)
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3.3 Connector and Terminal Block Specifications

3.3.1 RS-232 Serial Connector

The RS-232 serial connector connects a 1400 I/O Expansion Module and a remote serial
device. Table 3-6 identifies the signal assignment for each pin on the connector.

Table 3-6: RS-232 Serial Connector Pin Assignments

®®6 00
® @ ®

Pin # Assignment Pin # Assignment
1 No Connect 6 No Connect
2 TxD 7 CTS

3 RxD 8 RTS

4 No Connect 9 No Connect
5 GND

18
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3.3.2 In-Sight Sensor Connector

The In-Sight sensor connector supplies power to the sensor and allows the sensor to
transmit discrete /O and serial data to and from the 1400 1/O Expansion Module. Table 3-7

shows the signal assignments for each pin on the connector.

Table 3-7: In-Sight Sensor Connector Pin Assignments

ONONONONONONO)
CHONENCNCONT)

Pin # Assignment Pin # Assignment
1 24 VDC + 9 Not Used
2 TRIGGER + 10 Not Used
3 TRIGGER - 11 Not Used
4 HS OUT 0 12 Not Used
5 HS OUT 1 13 Not Used
6 TxD (sensor) 14 Not Used
7 RxD (sensor) 15 Not Used
8 24VDC -
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3.3.3 Terminal Block Assignments

Table 3-8 shows the signal assignments for each screw terminal on the expansion module's
terminal blocks.

Table 3-8: Terminal Block Pin Assignment

5
[ % F@%
S O O EEEEEEESZS N ©® WS ® & 2 2 O
x 8¢ 75555738 SEEEEESoE
A EE 22zZ2zzzZ2z 3668832238
1
O OO0 00000 OO0 000 00O0
|| ©—o)+0o) ©—0)<0)| (o)< oo 0| |0 o)+ -0~
O-000000 DOOOOOOD DOOOOD0OD®

Pin # Assignment Pin # Assignment
1 +24VDC 13 INPUT 1
2 -24VDC 14 IN COMMON
3 Not Used 15 ouT 7
4 Not Used 16 OUT 6
5 TRIGGER - 17 OUT 5
6 TRIGGER + 18 OuUT 4
7 INPUT 7 19 OuUT 3
8 INPUT 6 20 OUT 2
9 INPUT 5 21 HS OUT 1
10 INPUT 4 22 HS OUT 0
11 INPUT 3 23 OuUT COMMON
12 INPUT 2
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3.4 Dimensions

Dimensions are in millimeters [inches], are for reference only and may change without
notice.

1Nt

MODBULE OK O

-~ 1300 [52] ———— -

896 [353 ]

Figure 3-5: 1400 I/O Expansion Module Dimensions
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Appendix A

A.1 Configuring Discrete Outputs

Configure the parallel digital output lines on an In-Sight sensor through the Discrete Output
Settings dialog in In-Sight Explorer. Discrete output signals are written out from the In-Sight
Explorer spreadsheet using the WriteDiscrete function. The number of outputs varies
depending on the connected In-Sight sensor model.

Table A-1: In-Sight Discrete Output Capability by Sensor Model

Model Integrated Outputs (Sensor) Additional Outputs (1400 I/O Module)
In-Sight 3400 Two (2) high-speed outputs Six (6) general purpose outputs
In-Sight 5000 Series |Two (2) high-speed outputs Six (6) general purpose outputs

Two (2) user-configurable LEDs
(1 green, 1 red)

The Discrete Output default settings are shown in Figure A-1.

i55100_010203 - Discrete Output Settings

Line M armne Type

0 [HsouTo Programmed v
1 [HsouT 1 Programmed v
2 Line 2 Programmed b
3 Line 3 Programmed hd
4 Lire 4 Frogrammed b
5 Line 5 Programmed hd
g Line B Programmed hd
7 Line 7 Programmed hd
a Green LED Programmed W
9 Red LED Programmed -
10

1

Output Module:

CI0 - 1400 [attached) e

] De-Energize Outputs While Offfine

| Ok, | [ Cancel

Figure A-1: Discrete Output Default Settings
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All

A.l2
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The Discrete Output Settings dialog shows three configurable line parameters: Name, Type

and Details.

Line Name

Assign a new name for an output line by selecting the default name and typing a new name.
The name may be up to 15 characters. The Line Name is used for reference purposes only;
it does not change the functionality of the output line and cannot be referenced in the

spreadsheet.

Line Type

Available Line Types are selected from the Type drop-down list.

Table A-2: Discrete Output Line Types

Type

Description

Programmed

Enables a WriteDiscrete function in the spreadsheet to control the state of
this output line. Either pulsed or steady-state.

High

Forces the output to HIGH (1).

Low

Forces the output to LOW (0).

Acquisition Start

Signals that the In-Sight sensor has initiated an acquisition. Always
pulsed.

Acquisition End

Signals the completion of sensor acquisition. Always pulsed.

Job Completed

Signals each time the spreadsheet has completed an update. Always
pulsed.

System Busy

HIGH when the In-Sight sensor is running a job or responding to user
input, LOW when the In-Sight sensor is idle.

Job Load OK

Signals the successful loading of a job. Always pulsed.

Job Load Fail

Signals the failure of a job load. Always pulsed.

ERR: Missed Acquisition

Signals that an acquisition trigger was received before an Acquisition End
signal was sent, or that no image buffer was available for image
acquisition when an acquisition trigger was received. Always pulsed.

The Trigger parameter in the Acquirelmage property sheet must be set to
Camera to use the ERR: Missed Acquisition output.

ERR: Tracking Overrun

Signals that the spreadsheet issued a delayed discrete output signal
sometime after the time it was expected. Always pulsed.

ERR: Tracking Queue Full

Signals that the spreadsheet issued a delayed discrete output for a line
where a different output had been previously scheduled to occur at the
same time. Always pulsed.

Online/Offline

HIGH when In-Sight is Online, LOW when In-Sight is Offline.
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Table A-2: Discrete Output Line Types (Cont.)

Type Description

Strobe

The rising or falling edge of the signal can be used to trigger a strobe. If
the Strobe Trigger is set to Rising Edge, the signal is HIGH when the CCD
is being exposed, otherwise the signal is LOW. If the Strobe Trigger is set
to Falling Edge, the signal is LOW when the CCD is being exposed,
otherwise the signal is HIGH. Always pulsed for the duration of the
exposure. The exposure time must be 0.50 ms greater than the strobe
pulse duration specified on the external strobe device.

The In-Sight sensor and strobe device must be connected to the same
ground for the strobe to operate correctly.

In-Sight 3400 and 5000 series sensors allow the Strobe output type only
on Line 1 (HSOUT 1) when Standard/CIO-1350 is selected and Line 1
(HSOUT 1) when CIO-1400 is selected.

A.1.3 Line Details

Click the Details button to access more I/O line settings. A dialog will appear with Pulse
Length, Acquisition Delay and Strobe Trigger (Line 1, HSOUT 1 only) settings depending on
the selected Line Type.

A.2

Details Dialog Controls

Pulse: When this checkbox is enabled, the output will be pulsed. Disable this
checkbox for a steady-state output. The output must be pulsed when the Acquisition
Delay is greater than 0.

Pulse Length: Specifies the duration of an output pulse (10 to 1000 ms).

Acquisition Delay: Specifies the number of acquisition or tracking pulses

(0 to 1000) to delay the output after a signal pulse is received by an output Line. If
Acquisition Delay = 0, then the In-Sight sensor updates the output line immediately
on evaluating the WriteDiscrete function. If Acquisition Delay > 0, then the output
Line is always pulsed.

Strobe Trigger: (Line 1 only) Rising Edge will trigger a strobe on the rising edge of
the signal; Falling Edge will trigger a strobe on the falling edge of the signal.

Configuring Discrete Inputs

The Discrete Input Settings dialog (Figure A-2) configures the parallel input lines on the
active In-Sight sensor. Discrete input signals are read into the In-Sight spreadsheet using
the ReadDiscrete function.

Table A-3: In-Sight Discrete Input Capability

Additional Inputs (1400 I/O

Model Integrated Inputs (Sensor) Module)

In-Sight 3400 and 5000 series | Trigger Seven (7) general purpose inputs

No general purpose inputs
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A21
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is5100_010203 - Discrete Input Settings

Lirne Mame Type Signal
0 | |
1 |Line1 | |UserData v|
2 |Lin32 | |UserData v|
3 |Line3 | |UserData v|
4 |Line-4 | |UserData v|
5 |Lin35 | |UserData v|
& |LineB | |UserData v|
7 |Line? | |UserData v|
o | |
0 | |
[riput Madule:
€10 - 1400 [attached] v
| ok || canca |

Figure A-2: Discrete Input Default Settings

The Discrete Input Settings dialog consists of three configurable parameters: Name, Type
and Signal.

Line Name

Assign a new name for an input line by selecting the default name and typing a new name.
The name may be up to 15 characters. The Line Name is used for reference purposes only;
it does not change the functionality of the input line and cannot be referenced in the
spreadsheet.
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A.2.2 Line Type

Available Line Types are selected from the Type drop-down list.

Table A-4: Discrete Input Line Types

Type Description

User Data General purpose input line; used to drive events in the spreadsheet or to set a
value in the spreadsheet via the ReadDiscrete function.

Event Trigger Triggers an event. To update the spreadsheet, the spreadsheet must contain an
Event structure with its Trigger parameter set to this discrete input Line Number.

Job ID Number Provides one bit of a Job ID Number, which is loaded when the State of a different
input line with a Type of Job Load Switch is ON.

To use the Job ID Number function, the job to be loaded must be saved with a
numerical prefix of 0 to 127.

Online/Offline Forces the In-Sight sensor Offline or Online. 0 = Offline and 1 = Online.

When the Type is set to Online, the sensor may still be Offline if it has been set
Offline manually in the In-Sight Explorer user interface or a Native Mode Set
Online command, SO0, has been issued telling the In-Sight sensor to go Offline.

This input type may not be used on more than one input Line simultaneously.
Job Load Switch |ON reads all of the Job ID Number lines and loads the specified job.
This input type may not be used on more than one input Line simultaneously.

A.2.3 Signal Type

Select a signal type for the selected input line, which controls the sensitivity of the input line
to edge transitions.

* Rising Edge: Changes the State of the input line on the leading edge of a pulse.

» Falling Edge: Changes the State of the input line on the falling edge of a pulse.

* Both Edges: Changes the State of the input line on the leading edge and falling
edge of a pulse. This option is only available when Event Trigger is the selected

Type.

Note: Signal Type is only available for Event Trigger and Job Load Switch line types.
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Appendix B

In

B.1 Configuring an In-Sight 3400 to Recognize the I/O Module

Before the 1400 I/O Expansion Module can be used, the In-Sight 3400 sensor must be
configured to recognize the availability of the additional inputs and outputs and the added
RS-232 serial communication capability.

An In-Sight 3400 sensor can also be configured using In-Sight Explorer (see section 2.2.1).

If the In-Sight sensor is using firmware version 3.4.0 or older, the firmware must first be

Note: upgraded to recognize and communicate with the 1400 I/O Expansion Module.

To configure an In-Sight 3400 sensor directly:
1. Connect the 1400 I/O Expansion Module to the In-Sight 3400, as described in
section 2.1.
2. Log on to the In-Sight 3400.
3. Open the System menu (Figure B-1) and select Settings (Figure B-2).

System

| O Oriline

| Liwe

|
|
| Logon |
| Mew: Job |
| |

Save & Load

Profiler

Custormize

“arsion

Close

Figure B-1: System Menu
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Figure B-2: Settings Menu

4. From the Settings menu, select Discrete Output.

Figure B-3: Discrete Output Dialog, Default Configuration
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5. Open the drop-down list to the left of the OK button and select CIO - 1400. The
Discrete Output dialog will automatically reconfigure to correspond to the 1400 I/O
Expansion Module, as shown in Figure B-4.

Discrete Output
Line Mlame State Type

0 |HSOUT 0 | 0 [PProgrammed | | Detals |
1 |HSOUT 1 | 0 [pProgrammed | | Details |
2 |Line 2 | 0 |I* Prograrnimed | | Details |
3 |Line 3 | 0 |} Prograrnmed | | Dietails |
4 |Line 4 | 0 |I' Programimed | | Details |
5 |Line 5 | 0 |I> Prograrnmed | | Details |
B |Line B | 0 |I> Programimed | | Dietails |
7 |Line 7 | 0 |I* Prograrnimed | | Details |
8 |Green LED | 0 |P Prograrnmed | | Dietails |
9 |Red LED | 0 [PProgrammed | | Detais |
1 |Line 10 | 0 |I> Prograrnmed | | Dietails |
11 |Line 11 | 0 |I* Programimed | | Dletails |

||:| De-Erergize Outputs YWhile Offline |

[ CIO - 1400 (attached) -

Figure B-4: Discrete Output Dialog, Expansion module Configuration

Configure the discrete output line settings - Line Name, Type and Details (see
Appendix A) and click OK to save the new settings to the sensor’'s memory. See

Appendix A for a basic overview of the Discrete I/O Settings. The In—Sight® Explorer
Help file contains a more detailed explanation of these settings.

7. Select OK to save the new settings to the sensor's memory.

Notes:

» The sensor can also be configured to recognize the 1400 I/O Expansion Module by
selecting Discrete Input Settings from the Sensor menu and following steps 4 - 6.

* When a .JOB file containing a WriteDiscrete function is loaded on an In-Sight sensor
to which the 1/0 Expansion Module has just been added, the Start Bit and Number of
Bits parameters in WriteDiscrete must be changed to reflect the new configuration of
the I/O lines.
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B.2 Configuring the Expansion Module Serial Port Settings

Before you configure serial port settings, the expansion module must be recognized by

Note: the sensor. (See section B.1.)

To configure RS-232 serial port settings:

1. Open the System menu.
2. Select Settings to open the Settings menu.
3. Select Serial Port 1 (Figure B-5).

Serial Port 1

Baud Rate ode
Data Bits
Stop Bits
Farity

[/0 Expansion Module is attached.
Figure B-5: Serial Port Dialog

4. Select the serial communication protocol of your device from the Mode list.

5. Configure the serial port settings (Baud Rate, Parity, Handshake and Details) (if
applicable), and click OK to save the new settings to the sensor’s memory.

Refer to the In-Sight® Explorer Help file for details on using the Discrete Input/Output and
Serial functions in the In-Sight 3400 user interface.
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C.1 Wiring Inputs and Outputs

The following figures show basic wiring for some of the more common configurations.

» A connection to both the ground pin labeled - 24VDC, and the power pin labeled + 24
VDC are required to supply the In-Sight sensor with power.

* OUT COMMON is only for General Purpose Outputs (not High Speed Outputs).

» High Speed Outputs must be powered by connecting to the pin labeled +24VDC or by
a separate power supply that is grounded to the pin labeled -24VDC.

» Unless necessary, power to your device(s) should not be provided from the 1/O
module terminal block pin labeled +24V. If power is provided from these pins, General
Purpose Inputs and Outputs will no longer be optically isolated. Use a separate power

Notes: supply to ensure that inputs/outputs are optically isolated.

» All General Purpose Inputs share a common connection (IN COMMON). All General
Purpose Outputs share a separate common connection (OUT COMMON). Therefore,
all input devices must be current sinking OR sourcing, and all output devices must be
sinking OR sourcing.

» Do not connect a relay to an input configured as a Job Load Switch. A signal from a
relay fluctuates enough (from contact bounce) that multiple job loads will be
recognized.

» High Speed Outputs are not optically isolated, and can only be connected so that the
1400 1/0 Module sinks current.
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C.1.1 Trigger From PLC or Photo Eye - I1/O Module Sources Current

The In-Sight sensor trigger input is energized by a 24vDC Common signal from a PLC or a

photo eye.
24V DC POWER SUPPLY 51 _.
(for In-Sight sensor only) L j]=241VDC
Qe @)
24V+ | @ @} O @
+ |, TRIGGER- N §
24V COMMON | @ ® mue@smg @
+ | ©
€0 |0 INPUT7
€O INPUT B
D9 O INPUTS
DO O NPUT4
COMM 0K
24V DC POWER SUPPLY @O INPUT3 O
(for PLC only) @O0 INPUT2 MODULE OK O
€9 O INPUT 1
24V+ | @ &)= IN COMMON
+ [
Q2 |0 our7? ® 3
24V COMMON | @ M @O oute 0 8
+ Ao 10 outs %
@O0 |0 out4 @
Do |0 ouT3 2
@010 ourz [
Ora o Hsourt 3¢
PHOTO EYE or PLC @ o110 HS OUTO
)= OUT COMMON
OUTPUT [e L =

24v+(DC) [ o=}

Figure C-1: Trigger From PLC or Photo Eye - /0O Module Sources Current

34



In-Sight® 1400 I/O Expansion Module Installation and Reference Manual
C.1.2 Trigger From PLC or Photo Eye - /0O Module Sinks Current
The In-Sight sensor trigger input is energized by a +24VDC signal from a PLC or a photo

eye.
24V DC POWER SUPPLY 5 .
(for In-Sight sensor only) L ]EZMIDC
Do @
24v+ | @ Olks o @
m
+ S TRIGGER- s &
A 51° > 3
24V COMMON | @ TRIGGER + S
= ‘ S)
B €D=0 |O INPUT7
Q910 INPUTS
D910 INPUTS
Q9 10 INPuT4
MM OK
24V DC POWER SUPPLY OHIIO INPUT3 COMM 0K O
(for PLC only) O 10 INPUT2 MODULE OK O
€)= |0 INPUT 1
24V+ | @ o IN COMMON
+ [
o O outT @ g
24V COMMON | @ €)= 1O outs @ 8
+ D910 outs %
O3 O ouT4 @
OO outs Z
@00 out2 [
@holo Hsour1 3¢
PHOTO EYE or PLC @ SO HS OUTO
€di=c OUT COMMON
OUTPUT [ e v —

24V COMMON (DC) [ o=

Figure C-2: Trigger From PLC or Photo Eye - /O Module Sinks Current
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C.1.3 Input From PLC - I/O Module Sources Current
The In-Sight sensor input is energized by a +24VDC signal from a PLC.

24V DC POWER SUPPLY ‘o +
(for In-Sight sensor only) L ]=24VDC
Dre @
2av+ [ @] ﬁ 5 o @
+ (1= TRIGGER- .~ &
@B o O + o %
24V COMMON [ @ TRIGGER + £
+ | ©
; 9 10 NpUT?
€)= ]O INPUT6
9O INPUTS
Q210 NPUT4 COMMOK O
24V DC POWER SUPPLY @B 9 10 INPUT3
(for PLC only) OO INPUT2 MODULE OK O
€0 O WPUT 1
24v+ [ @ M © IN COMMON
+ (4] o‘ O out7 @ ;:é
24V COMMON [ @ @lorio outs 0 8
+ =9 O outs %
€0 |O ouT4 @J
Q10 outs Z
@010 outz I
@20 Hsout1 X
PLC €O HsouTo
()= OUT COMMON
OUTPUT [ e} M =

24V COMMON (DC) [ o

Figure C-3: Input From PLC - I/O Module Sources Current
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C.1.4 Input From PLC - I/O Module Sinks Current
The In-Sight sensor input is energized by a 24VDC Common signal from a PLC.

24V DC POWER SUPPLY @ ‘o .
(for In-Sight sensor only) § DS ],24‘/%
© o
24v+ [ @] % - S o
+ i) OOTRHGGER=:UA @
24V COMMON [ @4 Do~ TRecers S 3
= ‘ S
B D0 |0 INPUT7
ll®rco weurs
:@B 9O INPUTS
90 NPUT4
24V DC POWER SUPPLY % o0 INPUT3 CoMMOK O
(for PLC only) ) Do 0 NPUT2 MODULE OK O
J©®ralo weuri
24V+ E 2DEo IN COMMON
* )|t} o‘ O out7? ® 3
24V COMMON [ o= L ]|@rerio oute 0 8
+ J|®Fo 10 outs 2
B2 O out4 @
ll&®rao outs 2
Jl®koo out2  [i
@& 0 msourt 3¢
PLC Jl®ke1o0 Hsouto
Jledko|  out common
OUTPUT [ ed M =

24v+(DC) | e

Figure C-4: Input From PLC - I/O Module Sinks Current
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C.1.5 Output to PLC - 1/0O Module Sources Current
The PLC input is energized by a +24VDC signal from an In-Sight sensor.

24V DC POWER SUPPLY ‘o .
(for In-Sight sensor only) g j],ZMIDC
©
@)
24v+ (@] % 5 o @
+ ($]=e o TRIGGER- N §
24V COMMON [ @ O]~ TReeeR+ & 3
L ‘ (=)
N €Di=0 |0 INPUT7
€D 10O INPUT 6
€D=o 1O INPUTS
OO IO INPUT4
24V DC POWER SUPPLY OO mPUT3 COMM OK O
(for PLC only) DI 1O INPUT2 MODULE OK O
€D=0 |O INPUT 1
24v+ [ $)=e IN COMMON
+ €d o‘ O ouT? @ S
24V COMMON [ o @O oute 0 8
- 910 ouTs %
€D2 |O ouT4 @
@O outs 2
OLo 0 outz [
€@ 1O HsouT1 %
PLC €D~ |O HsouTo
M © OUT COMMON
INPUT [ o M =
24V COMMON (DC) [ o

Figure C-5: Output to PLC - I/O Module Sources Current
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C.1.6 Output To PLC - I/O Module Sinks Current

The PLC input is energized by a 24VDC Common signal from an In-Sight sensor.

24V DC POWER SUPPLY
(for In-Sight sensor only)

24v+ (o]

+

24V COMMON | @
£

24V DC POWER SUPPLY
(for PLC only)

2av+ [

+

OaOasORO=OmE

O

j]jzwnc

Or{0) OO0 OO

O00000O0

24V COMMON | @
-4

PLC

24v+ (DC) [ @}

%@@@@@@@ﬁ S000000T ©ODOO0

Mo 00 O

O0O0O0O000O0

TRIGGER- s
N
TRIGGER ¢ S
S

our7
ouTe
ouT5s
ouT 4
ouT 3
ouT 2
HS OUT 1
HS OUT 0
OUT COMMON

XKENSOD

YOSN3S

COMM OK O

MODULE OK O

1NO Zeesy

INPUT [ o=

Figure C-6: Output to PLC - I/O Module Sinks Current
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C.1.7 Output To Pilot Light or Relay - I/O Module Sources Current
The pilot light or relay is energized by a + 24VDC signal from an In-Sight sensor.

24V DC POWER SUPPLY @ ‘o +
(for In-Sight sensor only) @ OIS j],,MVDc
C |[Ene )
24V+ [ 9 @ 5 6 %
+ é@OOTRIGGEW-A %
24V COMMON [@ @ro]~ TReeR+ & ®
L ‘ o
R €)r0 |O INPUT7
J|€DrjO weuTe
€010 INPUT5
€2 O INPUT4
5 OMM OK
24V DC POWER SUPPLY ] @B 91O INPUT3 c o
(for PLC only) OO0 NPUT2 MODULE OK O
Ao O INPUT 1
24V+ | @ (4] o‘ IN COMMON
+
€00 our7? @ g
24V COMMON | @ @p<ojO oute @ 0
- HD IO outs %
€0 |O ouTs @
0O ours 2
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Figure C-7: Output to Pilot Light or Relay - I/O Module Sources Current
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C.1.8 Output To Pilot Light or Relay - I/O Module Sinks Current

The pilot light or relay is energized by a 24VDC Common signal from an In-Sight sensor.
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Figure C-8: Output to Pilot Light or Relay - I/O Module Sinks Current
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Appendix C - Wiring Inputs and Outputs

C.1.9 High Speed Output To Strobe Controller - I/O Module Sinks Current

The 1/0 module can only sink current from a device connected to a High Speed Output; it

Note: cannot source current.
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Figure C-9: High Speed Output To Strobe Controller - (Sink Only)
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