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KEITHLEY

Safety precautions

The following safety precautions should be observed before using this product and any associated instrumentation. Although
some instruments and accessories would normally be used with nonhazardous voltages, there are situations where hazardous
conditions may be present.

This product is intended for use by qualified personnel who recognize shock hazards and are familiar with the safety precautions
required to avoid possible injury. Read and follow all installation, operation, and maintenance information carefully before using
the product. Refer to the user documentation for complete product specifications.

If the product is used in a manner not specified, the protection provided by the product warranty may be impaired.
The types of product users are:

Responsible body is the individual or group responsible for the use and maintenance of equipment, for ensuring that the
equipment is operated within its specifications and operating limits, and for ensuring that operators are adequately trained.

Operators use the product for its intended function. They must be trained in electrical safety procedures and proper use of the
instrument. They must be protected from electric shock and contact with hazardous live circuits.

Maintenance personnel perform routine procedures on the product to keep it operating properly, for example, setting the line
voltage or replacing consumable materials. Maintenance procedures are described in the user documentation. The procedures
explicitly state if the operator may perform them. Otherwise, they should be performed only by service personnel.

Service personnel are trained to work on live circuits, perform safe installations, and repair products. Only properly trained
service personnel may perform installation and service procedures.

Keithley Instruments products are designed for use with electrical signals that are measurement, control, and data 1/0
connections, with low transient overvoltages, and must not be directly connected to mains voltage or to voltage sources with high
transient overvoltages. Measurement Category |l (as referenced in IEC 60664) connections require protection for high transient
overvoltages often associated with local AC mains connections. Certain Keithley measuring instruments may be connected to
mains. These instruments will be marked as category Il or higher.

Unless explicitly allowed in the specifications, operating manual, and instrument labels, do not connect any instrument to mains.

Exercise extreme caution when a shock hazard is present. Lethal voltage may be present on cable connector jacks or test
fixtures. The American National Standards Institute (ANSI) states that a shock hazard exists when voltage levels greater than
30 VRMS, 42.4 V peak, or 60 VDC are present. A good safety practice is to expect that hazardous voltage is present in any
unknown circuit before measuring.

Operators of this product must be protected from electric shock at all times. The responsible body must ensure that operators
are prevented access and/or insulated from every connection point. In some cases, connections must be exposed to potential
human contact. Product operators in these circumstances must be trained to protect themselves from the risk of electric shock. If
the circuit is capable of operating at or above 1000 V, no conductive part of the circuit may be exposed.

Do not connect switching cards directly to unlimited power circuits. They are intended to be used with impedance-limited
sources. NEVER connect switching cards directly to AC mains. When connecting sources to switching cards, install protective
devices to limit fault current and voltage to the card.

Before operating an instrument, ensure that the line cord is connected to a properly-grounded power receptacle. Inspect the
connecting cables, test leads, and jumpers for possible wear, cracks, or breaks before each use.

When installing equipment where access to the main power cord is restricted, such as rack mounting, a separate main input
power disconnect device must be provided in close proximity to the equipment and within easy reach of the operator.

For maximum safety, do not touch the product, test cables, or any other instruments while power is applied to the circuit under
test. ALWAYS remove power from the entire test system and discharge any capacitors before: connecting or disconnecting
cables or jumpers, installing or removing switching cards, or making internal changes, such as installing or removing jumpers.

Do not touch any object that could provide a current path to the common side of the circuit under test or power line (earth)
ground. Always make measurements with dry hands while standing on a dry, insulated surface capable of withstanding the
voltage being measured.

For safety, instruments and accessories must be used in accordance with the operating instructions. If the instruments or



accessories are used in a manner not specified in the operating instructions, the protection provided by the equipment may be
impaired.

Do not exceed the maximum signal levels of the instruments and accessories, as defined in the specifications and operating
information, and as shown on the instrument or test fixture panels, or switching card.

When fuses are used in a product, replace with the same type and rating for continued protection against fire hazard.

Chassis connections must only be used as shield connections for measuring circuits, NOT as protective earth (safety ground)
connections.

If you are using a test fixture, keep the lid closed while power is applied to the device under test. Safe operation requires the use
of a lid interlock.

If a @ screw is present, connect it to protective earth (safety ground) using the wire recommended in the user documentation.

The & symbol on an instrument means caution, risk of danger. The user must refer to the operating instructions located in the
user documentation in all cases where the symbol is marked on the instrument.

The A symbol on an instrument means caution, risk of electric shock. Use standard safety precautions to avoid personal
contact with these voltages.

The & symbol on an instrument shows that the surface may be hot. Avoid personal contact to prevent burns.

The / J 7 symbol indicates a connection terminal to the equipment frame.

If this symbol is on a product, it indicates that mercury is present in the display lamp. Please note that the lamp must be
properly disposed of according to federal, state, and local laws.

The WARNING heading in the user documentation explains dangers that might result in personal injury or death. Always read
the associated information very carefully before performing the indicated procedure.

The CAUTION heading in the user documentation explains hazards that could damage the instrument. Such damage may
invalidate the warranty.

Instrumentation and accessories shall not be connected to humans.
Before performing any maintenance, disconnect the line cord and all test cables.

To maintain protection from electric shock and fire, replacement components in mains circuits — including the power
transformer, test leads, and input jacks — must be purchased from Keithley Instruments. Standard fuses with applicable national
safety approvals may be used if the rating and type are the same. Other components that are not safety-related may be
purchased from other suppliers as long as they are equivalent to the original component (note that selected parts should be
purchased only through Keithley Instruments to maintain accuracy and functionality of the product). If you are unsure about the
applicability of a replacement component, call a Keithley Instruments office for information.

To clean an instrument, use a damp cloth or mild, water-based cleaner. Clean the exterior of the instrument only. Do not apply
cleaner directly to the instrument or allow liquids to enter or spill on the instrument. Products that consist of a circuit board with
no case or chassis (e.g., a data acquisition board for installation into a computer) should never require cleaning if handled
according to instructions. If the board becomes contaminated and operation is affected, the board should be returned to the
factory for proper cleaning/servicing.

Safety precaution revision as of January 2013.
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Section 1

Introduction

In this section:

Contact INfOrmation ..........ccoeeiiiiiiiiiee e 1-1
OVEBIVIBW ... ettt e e e e e tee e e e e e e e et eeeeeeeeaeen 1-1
Extended Warranty ...........coeeeiiiiiiiiirie e ee e e e 1-1

Contact information

If you have any questions after you review the information in this documentation, please contact your
local Keithley Instruments office, sales partner, or distributor, or call Keithley Instruments corporate
headquarters (toll-free inside the U.S. and Canada only) at 1-800-935-5595, or from outside the U.S.
at +1-440-248-0400. For worldwide contact numbers, visit the Keithley Instruments website
(http://lwww keithley.com).

Overview

The Models 707B and 708B provide outstanding low-current matrix capability and let you control up
to 576 matrix crosspoints in real time. Their large matrix format makes them well suited for your large
ATE system applications, such as semiconductor device characterization, wafer level reliability,
parallel test, and modeling.

The Model 707B can host up to six test cards. The Model 708B is a single slot chassis.

Extended warranty

Additional years of warranty coverage are available on many products. These valuable contracts
protect you from unbudgeted service expenses and provide additional years of protection at a fraction
of the price of a repair. Extended warranties are available on new and existing products. Contact your
local Keithley Instruments office, sales partner, or distributor for details.


http://www.keithley.com/




Section 2

In this section:

General operation

Rear panel OVeIVIEW ...........coooiiiiiiiiiiiiiieet e 2-1
LAY T SR TR PP SPRTRN 2-2
POWET-UPD ..ciiiiiiiiiiiiiiiiiiiiiieeeetee ettt eeeeerenerees 2-10
Front-panel operation..............cccccvveeenn. .. 2-11
Remote communications interfaces 2-22
Using the web interface.... 2-66
SWILCH OPEratioN.......coii i 2-80

Rear panel overview

You make power and communications connections to the rear panel of the instrument. The
connections available are described in the following table. The following figures show the locations of

the connections.

Rear panel options

Option
Slots

IEEE-488
Digital /0

LAN
Fuse

USB (Type B)
Power
TSP-LINK

Serial number

Description

Use the slots in the Keithley Instruments Models 707B and 708B for the switching
cards. The Model 707B can accept up to six switching cards. The Model 708B can
accept one switching card.

If a slot does not contain a card, make sure to cover the slot with a slot cover. For
model and firmware version information on the installed cards, press the SLOT key.
IEEE-488 (GPIB) connector. See GPIB quick start (on page 2-31).

Digital input/output connector. See Digital I/O port (on page 2-7) for connection
information.

Ethernet (LAN) connector. See Connect the LAN cable (on page 2-4).

Line fuse. Model 707B fuse rating is Slow Blow 2.0A, 250V. Model 708B is Slow
Blow 1.0 A 250V. To replace the fuse, see Fuse replacement (on page A-2).

USB communication interface connection. See Connect the USB cable (on page 2-
3).

Using the supplied line cord, connect to a grounded AC power outlet. See Line
power connection (on page 2-10) for connection details.

Use with TSP-Link® cable to expand the system. See Connect the TSP-Link cable
(on page 2-6).

Serial number of the instrument.
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Model 707B Rear panel
Figure 1: Model 707B rear panel

|IEEE-488 (GPIB) connection —

Digital I/O connection

LAN connection

Fuse :
USB Type B connection — (8}

Power connection —

‘ .
TSP-Link ___ || [
connection

Model 708B Rear panel
Figure 2: Model 708B full rear panel

Seriallnumber

® b (¢ Lomem ] | @
o |®O @ o
o O
® ®
IEEE-488 (GPIB) LAN TSP-Link Fuse Power
connection connection connection module connection

Digital /O  USB Type B
connection  connection

Wiring
This section describes communication, digital /0, and power connections.

Note that all signal wiring to devices and instruments is done through the switch cards. Please refer to
the switch card manuals for additional information.
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Communication connections

The following topics describe how to connect the cable connections for the communication interfaces.

To properly set up the communications interfaces after connection, see the information in Remote
communications interfaces (on page 4-4).

Connect the USB cable

To connect the USB cable:

Connect the Type B end of the USB cable to the connector on the back of the instrument (shown
below).

Figure 3: Model 707B rear panel USB connection
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USB § M
connection ‘ = |
; Ui?
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»
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\‘ 7 N g
EXTERNAL HAZARDOUS VOLTAGES (>42V)
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Figure 4: Model 708B rear panel USB connection

WS gt

®

O 00000000000000000

E 00000000000000000

©o0aoo0o0 =N
b [l & [ [
110

LAN .-%». | TS-Link®

USB Type B
connection

o
[TF]

T IFWY N SR TR Ny LY TV YN

PP e ptad ol gt
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Connect the LAN cable

Connect the LAN connector between the rear panel of the instrument and the host computer or
network router. You can use an LAN crossover cable (RJ-45, male/male) or straight-through cable.
The instrument automatically senses which cable you have connected.

The location of the LAN connector on the instrument is shown below.

NOTE

The TSP-Link connectors will accept a LAN connection, but will not be identified as a LAN and will
not connect properly. Be sure to connect the LAN connector correctly.

Figure 5: Model 707B rear panel LAN connection
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Connect the GPIB cable

To connect an instrument to the GPIB bus, use a cable equipped with standard IEEE-488 connectors,
as shown below.
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Figure 6: GPIB connector

)

TU DE

To allow many parallel connections to one instrument, stack the connectors. Each connector has two
screws to ensure that connections remain secure. The figure below shows a typical connection
diagram for a test system with multiple instruments.

Figure 7: IEEE-488 connections

Instrument Series 2600A

Controller

A CAUTION

To avoid possible mechanical damage, stack no more than three connectors on any one instrument.
To minimize interference caused by electromagnetic radiation, use only shielded IEEE-488 cables.
Contact Keithley Instruments for shielded cables.

To connect the instrument to the IEEE-488 bus, line up the cable connector with the connector on the
rear panel. Install and tighten the screws securely, making sure not to overtighten them. The following
figure shows the location of the connector.

707B-901-01 Rev. B / January 2015 2-5
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Figure 8: Model 707B rear panel IEEE-488 connection
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Connect any additional connectors from other instruments as required for your application. Make sure
the other end of the cable is properly connected to the controller. You can only have 15 devices
connected to an IEEE-488 bus, including the controller. The maximum cable length is either two
meters (6.5 feet) multiplied by the number of devices or 20 meters (65.6 feet), whichever is less.
Erratic bus operation may occur if you ignore these limits.

Connect the TSP-Link cable

Connect the TSP-Link connector to one of the TSP-Link connectors on the rear panel of the
instrument.

The location of the TSP-Link connectors on the instrument are shown below.

NOTE

For an example of setting up a TSP-Linked system, see "Working with a Series 2600A" in the
Models 707B and 708B User's Manual.

707B-901-01 Rev. B/ January 2015
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Figure 9: Model 708B rear panel TSP-Link connection
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Figure 10: Model 707B rear panel TSP-Link connection
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Digital I/O port

The Models 707B and 708B have a digital input/output port that can be used to control external digital
circuitry. For example, a handler that is used to perform binning operations can be used with a digital
I/0O port. The digital /0 port is a standard female DB-25 connector.

707B-901-01 Rev. B / January 2015 2-7
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Figure 11: Models 707B and 708B digital I/O ports
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25— 14
Model 708B
Model 707B
Pin Description
1 Digital 1/0 #1
14 Digital 1/0 #14
15-21 Ground
22 +5V D (fused, 600 mA)
23 Not connected; pin reserved for future use
24 Not connected; pin reserved for future use
25 +5V D (fused, 600 mA)

NOTE

If you were using a Model 707A or 708A, see Using Models 707A and 708A compatibility mode (on
page B-1).

Connecting cables

Use a cable equipped with a standard male DB-25 connector (Keithley Instruments part number
CA-126-1).

Digital I/O lines (pins 1 through 14)

The port provides 14 digital I/O lines. Each output is set high (+5 V) or low (0 V) and can read high or
low logic levels.

+5 V output

The digital I/O port provides a +5 VDC output that is used to drive external logic circuitry. Maximum
combined current output for all lines is 250 mA. These lines are protected by a self-resetting fuse with
an hour recovery time.

707B-901-01 Rev. B/ January 2015
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Controlling digital I/O lines

Although the digital 1/O lines are primarily intended for use with a device handler for limit testing, they
can also be used for other purposes such as controlling external logic circuits. You can control lines
either from the front panel or over a remote interface.

To set digital /O values from the front panel:

1.

4,

Press the MENU key, select DIGOUT, and then press the ENTER key or press the navigation
wheel ©.
Select DIG-I0-OUTPUT, and then press the ENTER key or the navigation wheel C.

Set the decimal value as required to set digital I/O lines in the range of 0 to 16,383 (see the table
in Digital I/O bit weighting (on page 2-9)), and then press the ENTER key or the navigation wheel
O.

For example, to set digital I/O lines 3 and 8, set the value to 132.

Press the EXIT (LOCAL) key as needed to return to the main menu.

To write-protect specific digital /0 lines to prevent their values from being changed:

1.

4.

Press the MENU key, then select DIGIO, and then press the ENTER key or the navigation wheel
C.

Select WRITE-PROTECT, and then press the ENTER key or the navigation wheel C.

Set the decimal value as required to write-protect digital I/O lines within the range of 0 to 16,383
(see Digital I/0O bit weighting (on page 2-9)), and then press the ENTER key or the navigation
wheel C.

For example, to write-protect digital I/O lines 4 and 10, set the value to 520.

Press the EXIT (LOCAL) key as needed to return to the main menu.

To remove write protection, reset the decimal value to include only the lines that you want to write
protect. To remove write protection from all lines, set the value to 0.

Digital 1/0O bit weighting

Bit weighting for the digital I/O lines is shown in the following table.

Digital bit weight

Line#  Bit Decimal weighting Hexadecimal weighting
1 B1 1 0x0001
2 B2 2 0x0002
3 B3 4 0x0004
4 B4 8 0x0008
5 B5 16 0x0010
6 B6 32 0x0020
7 B7 64 0x0040
8 B8 128 0x0080
9 B9 256 0x0100
10 B10 512 0x0200
11 B11 1,024 0x0400
12 B12 2,048 0x0800
13 B13 4,096 0x1000
14 B14 8,192 0x2000

707B-901-01 Rev. B / January 2015 2-9
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Power-up

Line power connection

Follow the procedure below to connect the Model 707B or 708B to line power and turn on the
instrument.

The Model 707B or 708B operates from a line voltage of 100 V to 240 V at a frequency of 50 Hz or 60
Hz. Line voltage is automatically sensed (there are no switches to set). Make sure the operating
voltage in your area is compatible.

A WARNING

The power cord supplied with the Model 707B or 708B contains a separate protective earth
(safety ground) wire for use with grounded outlets. When proper connections are made, the
instrument chassis is connected to power-line ground through the ground wire in the power
cord. In addition, a redundant protective earth connection is provided through a screw on
the rear panel. This terminal should be connected to a known protective earth. In the event
of a failure, not using a properly grounded protective earth and grounded outlet may result
in personal injury or death due to electric shock.

Do not replace detachable MAINS supply cords with inadequately rated cords. Failure to
use properly rated cords may result in personal injury or death due to electric shock.

Operating the instrument on an incorrect line voltage may cause damage to the instrument, possibly
voiding the warranty.

To connect the Model 707B or 708B to line power and turn on the instrument:

1. Make sure that the front panel power switch is in the off (0) position. See Front-panel operation
(on page 2-11) for switch location.

2. Connect the female end of the supplied power cord to the power connection (AC receptacle) on
the rear panel. See Rear panel overview (on page 2-1) for connector location.

3. Connect the other end of the power cord to a grounded AC outlet.
4. Turn on the instrument by pressing the front panel power switch to the on (1) position.

Power-up sequence

When the instrument is turned on, the instrument performs self-tests and momentarily lights all
segments and indicators on the display. If a failure is detected, the instrument momentarily displays
an error message. Error messages are listed in Error and status messages (on page 8-1).

If there are no errors, three dots are briefly displayed. On the Model 707B, the crosspoint display
shows the text "Wait for Init to End." When initialization is complete, the bottom display shows
"KEITHLEY Model 707B." The Model 708B displays "KEITHLEY Model 708B."
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Front-panel operation

The front panel of the Keithley Instruments Model 707B or 708B contains the following items:

The display

The crosspoint display (Model 707B only)
The keys and navigation wheel @

The LAN status indicator

The POWER button

You can use the keys, displays, and the navigation wheel © to change the selected channel or
channel pattern. You can also use them to access, view, and edit the menu items. The crosspoint
display on the Model 707B shows you which channels are opened and closed.

Model 707B front panel

The front panel of the Model 707B is shown below.

Figure 12: Model 707B front panel
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Model 708B front panel

The front panel of the Model 708B is shown below.
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Figure 13: Model 708B front panel
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NOTE

This section describes the front-panel display of the Model 708B and the bottom display of the Model
707B.

During operation, the display provides information about the selected channel, channel pattern,
channel state, and errors. You can press DISPLAY to cycle between the display of the channel or
pattern, the closed channel list, or a screen message.

During setup, the display shows menu choices that you can use to configure the instrument.

Display during operation

During operation, the display shows the control status (local or remote) and the current hannel, and
indicates if any channels are closed. An example is shown below.

If REM is not displayed, control is through the front panel.
Figure 14: Display during operation

Remote control Slot and row
indicator Column

Closed channels
(<none= if no channels
are closed)

The control status is shown in the upper left corner of the display. If REM is displayed, the instrument
is being controlled remotely (through GPIB, LAN, or USB).

2-12
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If you are connecting to the instrument through GPIB, you may also see the following indicators:

e TALK: Instrument is addressed to talk

e | STN: Instrument is addressed to listen

® SRQ: Service request

e REM: Remote communication

By default, the top line of the display shows the slot, row, and column of the selected channel. If

labels have been set up for your instrument, you might see four-character labels for your channels,
such as GATE+SMUL. See Set up labels (on page 2-91) for information on setting up labels.

To change the selected channel:

1. Press the navigation wheel to select the row.

2. Turn the navigation wheel to go to a different row.

3. Press the navigation wheel again to select the column.

4. Turn the wheel to go to a new column.

5. Press the navigation wheel or ENTER when selection is complete. The new channel is displayed.

After CLS (on the lower line of the display), the closed channels are listed. If no channels are closed,
<none> is displayed here. If the list of closed channels extends past one screen, "..." is displayed at
the end of the lower line. To see the full list of closed channels, press DISPLAY until the list of closed
channels is displayed.

NOTE

For the Model 707B, also see Selecting channels from the front panel (on page 2-15) to select a
channel.

Display during setup

During setup, the display shows menu choices that you can use to configure the instrument.

To use the menus, you use the navigation wheel @ to scroll through menu options. When a menu item
is selected, it blinks. Press the navigation wheel @ or ENTER to select an option.

In the following figure, the Main Menu is displayed, with arrows showing that there are additional

menu items.
Figure 15: Front-panel Main Menu display
<4 DIGIO BEEPER UNIT-INFO
Arrow indicates that there  Menu options Arrow indicates that there
are more opjuons. are more options.
Turn the navigation wheel Turn the navigation wheel
to the left to see them. to the right to see them.
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Crosspoint display (Model 707B only)

The crosspoint display on the front panel of the Model 707B displays information about the slots that
contain cards and the open and closed state of the channels for one card slot at a time. If there are
no cards in the instrument's slots, the crosspoint display shows "No card in unit."

Figure 16: Model 707B crosspoint display

sLOT1

sLoT2

sLoT3

sLoT4

SLOTS

SLOT6

The crosspoint display has a list of slots on the right. To the left of the slot list are lights that show you
an overview of the cards in the instrument's slots.

Figure 17: Model 707B slot indicators
Red lights are lit

if a channel is.
closed in that slot

SLOT 1
SLOT 2

SLOT 3

Yellow lights are lit when
the slot contains a card.
The bright light shows
which slot is displayed
on the crosspoint display

SLOT 4

SLOT 5

SLOT6

The red lights indicate closed channels. If a red light is on, a channel in that slot is closed. If the red
light is not lit for a slot, all channels in that slot are open. In the figure above, the card in slot 2 has at
least one closed channel.

The yellow lights indicate which slots contain a card and which slot is presently displayed on the
crosspoint display. When a yellow light is on, the slot contains a card. When a yellow light is off, the
slot does not contain a card. If the yellow light is brighter than the others, that slot is being displayed
on the crosspoint display. In the figure above, there are cards in five slots, no card in slot 5, and the
channels for the card in slot 3 are displayed on the crosspoint display.
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Crosspoint display description

The crosspoint display displays all channels for one card slot at a time. If there are no cards in the
instrument's slots, the crosspoint display shows "No card in unit."

The rows are labeled by default with the slot number following by the row number. For example, slot 1
would start with 1A, 1B and slot 2 would start with 2A, 2B and so on.

The columns are labeled by default as 01, 02, and so on.

If a red light is on at a row-column crosspoint, the channel at the crosspoint is closed. If no red light is
on, the channel is open. Channels appear in different LED intensities when a row is selected.
Channels that are closed appear brighter than ones that are presently selected.

You can change the label names; see Set up labels (on page 2-91).

You can also open and close channels by pressing CHAN to use the CHANNEL ACTION menu
options (on page 2-20).

Selecting channels from the front panel

From the front panel, you can change the display to show another card slot, choose a specific
channel, and open and close channels. For the 707B, the crosspoint display shows you the status of
the channels for one card at a time.

To display a different slot:

Press the navigation wheel, then turn the navigation wheel to the right to go to the next slot or to the
left to go to the previous slot. You must go through all of the rows on one slot to go to the next slot.

To choose a specific row:

1. When you are displaying the slot that contains the row, press the navigation wheel @. The red
lights for that row are displayed.

2. Turn the navigation wheel ® to go to the row you want to select.

3. Press the navigation wheel ® to select the row. The red lights for each crosspoint in the row are
on, as shown in the following figure.

Figure 18: One row selected

SLOT 1
SLOT 2

SLOT 3

NOTE

On the Model 707B, if you scroll past the last row, you will go to the next slot.
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To choose a specific column in the selected row:
1. After choosing the row, press the navigation wheel ®. A column of red lights is displayed.

2. Turn the navigation wheel O to go to the column. Note that scrolling through the columns will not
scroll through slots as scrolling through rows does.

3. Press the navigation wheel © to select the column and row. This channel is now displayed on the
bottom display.

To open and close channels:
You can use the crosspoint display to view the open or closed status of a specific channel crosspoint.

After selecting the channel crosspoint so that the channel is displayed on the bottom display, you can
press OPEN or CLOSE to open or close the channel.

Keys and navigation wheel

The keys and navigation wheel @ on the front panel allow you to turn on, set up, and operate the
instrument from the front panel.

The POWER switch. Press this key to turn the instrument on (|). Press it again to turn the instrument
off (0).

Navigation wheel

Turn the navigation wheel @ to scroll to a menu option or to change the selected value.

Push the navigation wheel @ to open menus or to select a menu option or a value. In most cases,
pressing the navigation wheel @ performs the same action as pressing the ENTER key.

On the Model 707B, you can use the navigation wheel © to control which slot is displayed on the
crosspoint display.

To change a value with multiple characters:

1. Turn the navigation wheel @ to go to the character you want to change (the character blinks when
selected).

Press the navigation wheel @ to edit that character.

Turn the navigation wheel ® to change the value.

Press the navigation wheel @ to keep the change.

Repeat these steps as needed to change the value.

Press the ENTER key or the navigation wheel @ when finished changing all the characters.

o gk wd

Front-panel keys

The DISPLAY key cycles between three screens: The channel display or pattern display, the closed
channel list, and the user screen text, which is set with display.settext() (on page 7-79).

When the closed channel listing is displayed, if the list of channels is longer than one screen, you can
use the navigation wheel © to scroll though the list of closed channels.

The CONFIG key c accesses attribute menus in which you can configure channels and scans.
CONFIG and then CHAN opens the Channel Attribute menu.

CONFIG and then SCAN opens the Scan Attribute menu.

2-16
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Keys

The top row of keys under the display allows you to open and close channels, work with scan lists,
and load and run scripts.

Figure 19: Models 707B and 708B top row of keys

Key descriptions

Key Description

OPEN ALL Opens all closed channels.

STEP If a scan list has been defined, press STEP to step through the list.
Each press is one scan step. See Basic scan procedure (on page
3-5).

OPEN Opens the selected channel or channel pattern.

CLOSE Closes the selected channel or channel pattern.

LOAD Loads code or scripts that can be run from the front panel.

RUN Runs the last code or script selected through the LOAD key.

INS Appends the selected channel or channel pattern to the scan list.

DEL Deletes the first occurrence of the selected channel or channel
pattern from the scan list.

Also see:

® For detail on using OPEN ALL, STEP, OPEN, and CLOSE: Closing and opening channels (on
page 2-86).

e For detail on using LOAD and RUN: LOAD TEST menu options (on page 2-19).

e For detail on using INS and DEL: Front-panel scanning (on page 3-6).

The bottom row of keys allow you access menus and set up channels, patterns, cards, scans,
triggers, and general instrument operation.

Figure 20: Bottom row of keys

Gl Gl
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Key descriptions

Key Description

CHAN If a channel is displayed, opens the CHANNEL ACTION menu options (on page 2-20),
which allows you to open and close channels. If a pattern is displayed, pressing CHAN
switches to channel view.

PATT If a pattern is displayed, opens the PATTERN ACTION menu options (on page 2-21), which
allows you to manage patterns, open and close patterns, and reset them. If a channel is
displayed, pressing PATT changes to display a pattern.

SLOT Displays information about the installed cards and the instrument. Information includes the
firmware revision, model name, and model number.

SCAN Opens the SCAN ACTION menu options (on page 2-21), which allows you to run, manage,
view, and reset scan lists. See Scanning and triggering (on page 3-1).

TRIG Generates a trigger that can be used in a script or the trigger model. See Scanning and
triggering (on page 3-1). Also see display.trigger.EVENT_ID (on page 7-80).

MENU Opens the Main menu options (on page 2-22), which allows you to manage scripts, manage

communications, select channel connections, test the keys, test the display, manage digital
I/O settings, set up the beeper, and display instrument information.

EXIT This key:

e  Cancels the current selection and returns to the previous menu item.

. Exits remote operation so you can control the instrument from the front panel.

e  Aborts a scan that is running.

e  Aborts a script that is executing.

ENTER Accepts the current selection or brings up the next menu option. In most cases, pressing
ENTER is the same as pressing the navigation wheel O.

LAN status indicator

The LAN status indicator is lit when the instrument is connected through the local area network (LAN)
with no errors.

If this is not lit, the instrument is not connected through the LAN or there is a connection problem.

If you are using the web interface, the LAN status indicator blinks when you click the ID button in the
upper right corner on the home page.

See LAN communications (on page 2-35) for more information.
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Set beeper and key clicks

You can turn the instrument beeper and key click sounds on or off.

NOTE

Disabling the beeper also disables the keyclicks. To enable keyclicks, you must also enable the
beeper.

To change the beeper or key click sounds from the front panel:

Press MENU.

Use the navigation wheel @ to select BEEPER.

Select KEYCLICK or BEEP.

Select ENABLE or DISABLE.

Press ENTER or press the navigation wheel © to save the change.
Press EXIT (LOCAL) to return to the Main Menu.

o0k~ wh e

Menu options

The menus that can be accessed from the front panel of the instrument allow you to set up and run
the instrument.

LOAD TEST menu options

Allows you to run scripts and code from the front panel that you created through the communication
interface, or configuration scripts created by pressing the front-panel MENU key, then selecting
SCRIPT > CREATE-CONFIG.

To open this menu, press LOAD.

The User option loads code that was added to Load Test with the display.loadmenu.add() (on page 7-
70) command.

The Scripts option loads named scripts that were added to the run-time environment.

After selecting code or script from the User or Scripts option, you can press RUN to execute the
selected code or script.

Channel Attribute Menu options

The options in the Channel Attribute Menu allow you to configure channels from the front panel.

To open the Channel Attribute Menu, go to channel view. Select the channel for which you want to
set attributes, then press CONFIG, then press CHAN.
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The options are:

e | ABEL: Sets the label that is displayed on the front panel for the specified channel.

e | ABEL-ROW: Sets the label that is displayed on the front panel for the specified row.

e | ABEL-COL: Sets the label that is displayed on the front panel for the specified column.
e FORBID: Allows you to prevent the channel from being closed.

e DELAY: Sets delay time (in addition to settling time) for the specified channels. Enter the value
for the delay in 1ms steps from 0 to 60 seconds for a channel.

e COUNT: Displays closure cycles for the specified channel.

For more information about channel attribute settings, see Channel attributes (on page 2-90).

Scan Attribute Menu options

Use the options in this menu to configure scans from the front panel.
To open this menu, press CONFIG, then press SCAN.

Options include:

e ADD: Reminder that you need to use INS to add channels or channel patterns to a scan.

e BYPASS: Allows you to bypass the trigger for the first step of the first scan. See Trigger model
(on page 3-1) for more information.

e MODE: Selects how the scan initializes the instrument when the scan is executed. Choose
OPEN-ALL to open all channels or OPEN-SELECT to open only those involved in the scan.

e SCAN_CNT: Sets the scan count, which is the number of times that the instrument repeats the
steps in a scan. After repeating the steps this number of times, the instrument returns to idle.

For information on configuring scans, see Changing attributes of an existing scan (on page 3-6).

CHANNEL ACTION menu options

Allows you to change the state of channels from the front panel.

To open this menu, display a channel, then press CHAN.

Options include:

e OPEN: Opens the selected channel.
e CLOSE: Closes the selected channel.
e EXCLOSE: Closes the selected channel and opens any closed channels on the instrument.

e EXSLOTCLOSE: Closes the specified channel and opens any closed channels on the same slot.
Channels on other slots remain closed.

e RESET: Restores the factory default settings to the selected channel. Resetting a channel
deletes any channel patterns that contain that channel.

For more information, see Working with channels (on page 2-80).
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PATTERN ACTION menu options

Allows you to configure and change patterns from the front panel.

To open this menu, in pattern view, press PATT.

Options include:

CREATE: If no patterns have been created, this is the only option that is displayed. Allows you to
create a new pattern.

OPEN: Opens the channels in the selected channel pattern.

CLOSE: Closes the channels in the selected channel pattern. These closures are appended to
any channels that are already closed.

EXCLOSE: Closes the channels in the selected pattern so that the channels associated with the
pattern are exclusively closed. Any previously closed channels are opened.

EXSLOTCLOSE: Exclusively closes the channels in the specified channel pattern for the
selected slots.

VIEW: Displays the channels that are in the selected pattern.
DELETE: Deletes the channel pattern.

RESET: Displays options that allow you to reset the channels in the selected channel pattern to
factory default settings. Resetting a channel pattern causes that pattern to be deleted because
when channels are reset, they delete patterns that contain them.

For information about working with channel patterns, see Channel patterns (on page 2-92).

SCAN ACTION menu options

Allows you to work with the scan lists from the front panel. You must have a scan list created before
using this option. See Basic scan procedure (on page 3-5) for information.

To open this menu, press SCAN.

Options include:

BACKGROUND: Runs the scan while allowing front panel operation.

CREATE: Reminder that you must use the INS key to create a scan list.

LIST: Displays the scan list. Use the navigation wheel @ to scroll through the channels.
CLEAR: Clears the scan list.

RESET: Resets the scan settings to the factory default settings, which includes clearing the scan
list.
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Main menu options

The options in the main menu allow you to create a configuration script, set up communications,
verify and set some instrument operation, set up digital input/output, and get instrument information.

Remote communications interfaces

To open the main menu, press MENU.

Main Menu options

Option Description Also see

SCRIPT Option for creating a script that stores | Save the present configuration (on page 2-98)
the present configuration of the
instrument.

GPIB Options for setting up GPIB GPIB setup (on page 2-30)
communications.

DDC Options that allow you to run existing | Using Models 707A and 708A compatibility mode
707A or 708A applications. (on page B-1)

LAN Options for setting up LAN LAN communications (on page 2-35)
communications.

TSPLINK Options for configuring TSP-Link. TSP-Link system (on page 6-44)

CHANNEL Select a connection rule to determine | Connection methods for close operations (on page
the order in which switch channels 2-82)
are opened and closed, and select
whether to connect sequentially.

DISPLAY Verify operation of the keys, display, |Testing the display, keys, and channel matrix (on
and crosspoint display LEDs. page 8-9)

DIGIO Options for controlling the digital input | Digital I/O port (on page 2-7)
and output lines.

BEEPER Enables or disables the instrument Set beeper and key clicks (on page 2-19)
key clicks and beeps.

UNIT-INFO Displays the firmware version, serial | Check fan status (on page A-2)
number, memory usage, and fan
status. Fan status is 707B only.

RESET Resets the instrument. Reset (on page 5-11)

This section shows you how to connect instruments to the following remote communication

interfaces:

e Universal serial bus (USB)

e | ocal area network (LAN)
e General purpose interface bus (GPIB or IEEE-488)

The USB can be used for single ASCII-based commands.

It describes how to configure and troubleshoot these interfaces on computers with Windows 2000,
Windows XP, Windows Vista, and Windows 7 operating systems.

It also describes the 1/O software, drivers, and application software that can be used with Keithley's

instruments.
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USB communications

To use the rear-panel USB port, you must have the Virtual Instrument Software Architecture (VISA)
layer on the host computer. See How to install the Keithley I/O Layer (on page 2-59) for more
information.

VISA contains a USB-class driver for the USB Test and Measurement Class (USBTMC) protocol that,
once installed, allows the Microsoft® Windows® operating system to recognize the instrument.

When you connect a USB device that implements the USBTMC or USBTMC-USB488 protocol to the
computer, the VISA driver automatically detects the device. Note that the VISA driver only
automatically recognizes USBTMC and USBTMC-USB488 devices. It does not recognize other USB
devices, such as printers, scanners, and storage devices.

In this section, "USB instruments" refers to devices that implement the USBTMC or
USBTMC-USB488 protocol.

NOTE

The full version of National Instruments (NI®) VISA provides a utility to create a USB driver for any
other kind of USB device that you want to communicate with VISA. For more information, see the
National Instruments (see National Instruments - http://www.ni.com) website.

Using USB

A USB cable is shipped with the instrument. If the original cable is not available, you will need a USB
cable with a USB Type B connector end and a USB type A connector end. You will need a separate
USB cable for each instrument you plan to connect to the computer at the same time using the USB
interface.

To use a USB connection:

1. Connectthe Type A end of the cable to the host computer.
2. Connect the Type B end of the cable to the instrument.

3. Turn power to the instrument on.
4

When the host computer detects the new USB connection, the Found New Hardware Wizard
starts.

5. Onthe "Can Windows connect to Windows Update to search for software?" dialog box, click No,
and then click Next.

6. Onthe "USB Test and Measurement device" dialog box, click Next, and then click Finish.

Communicate with the instrument

To communicate with the USB device, you need to use NI-VISA™. VISA requires a resource string in
the following format to connect to the correct USB instrument:

USB[board]::manufacturer ID::model code::serial number[::USB interface number][::INSTR]

This requires that you determine the parameters. You can gather this information by running a utility
that automatically detects all instruments connected to the computer.

If you installed the Keithley I/O Layer, the Keithley Configuration Panel is available from the
Microsoft® Windows® Start menu in the Keithley Instruments menu.
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To use the Keithley Configuration Panel to determine the VISA resource string:
1. Start the Keithley Configuration Panel. The Select Operation dialog box is displayed.
2. Select Add.

Figure 21: Select Operation dialog box

Welcome to the Keithley Configuration Wizard. This wizard will
help manage your virtual instruments.

Select the Operation you want to perform.

Press Mext to continue,
Press Cancel to quit this operation.

Operations
{+ Add
(" Change
" Delete
" Test

[v Show this wizard on startup.

Cancel | Mext = |

3. Click Next. The Select Communication Bus dialog box is displayed.
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Figure 22: Select Communication Bus dialog box
i Ceithley Add

Select the Communication Bus connecting this computer to the
physical instrument.,

Press Mext to continue.
Press Cancel to quit this operation.

Communication Buses:

Serial
GPIE
Ethernet

« Back I Mext = I Fimish

4. Select USB.
5. Click Next. The Select Instrument Driver dialog box is displayed.
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Figure 23: Select Instrument Driver dialog box

Ceithley Add

Select the Instrument Driver - Model of the physical instrument.

Select Auto-detect Instrument Diriver - Model to have this
Wizard choose an appropriate driver. You must connect and
power the physical instrument,

Press Mext to continue,
Press Cancel to quit this operation.

Instrument Drriver - Maodel:

KESCPI - ANY =
KETSP - MODEL 2601 E
KETSF - MODEL 2602

KETSP - MODEL 2611

KETSF - MODEL 2612

KETSF - MODEL 2635

KETSP - MODEL 2635

KETSF - MODEL 26014

Cancel < Back I Mext = I Fimish

6. Select Auto-detect Instrument Driver - Model.

7. Click Next. The Configure USB Instrument dialog box is displayed with the detected instrument
VISA resource string displayed.

Figure 24: Configure USB Instrument dialog box

Choose the USE resource you wish to add:

Press Mext to continue.
Press Cancel to quit this operation.

USB0::0x05E6: :0x708B::01273722:: INSTR.

Cancel < Back | Mext = I Einish
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8. Click Next. The Name Virtual Instrument dialog box is displayed.

Figure 25: Name Virtual Instrument dialog box

Enter a Virtual Instrument Name below, The wizard will replace
spaces with underscore () characters.

Press Finish to save your changes.
Press Mext to continue.
Press Cancel to quit this operation.

Virtual Instrument Mame:
MyUSBInstrument

Configuration Summary:
Instrument Model MODEL 2501

Driver KETSP
Part USE

<Back | mext> | Finish

9. Inthe Virtual Instrument Name box, enter a name that you want to use to refer to the instrument.
10. Click Finish.

11. Click Cancel to close the Wizard.

12. Save the configuration. From the Configuration Utility, select File > Save.

13. In the Keithley Communicator, select File > Open Instrument to open the instrument you just
named.
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Figure 26: Keithley Communicator Open an Instrument
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14. Click OK.
15. Send a command to the instrument and see if it responds.

Figure 27: Send a command to the instrument

File Edit Execution Command Tools Help

le|u| S| &= = [n]|=] KEITHLEY

=0PC?

7
idn?

KELTHLE Y INGTRLNENTE W MNEREL FOER LR G 5
5Y5ST:ERR?

| MyUSBInstrument | SCF CBANZ0N0 | 405PM 4

NOTE

If you have a full version of NI VISA on your system, you can run NI-MAX or the VISA Interactive
Utility. See their documentation for information.

If you have the Agilent 1O Libraries on your system, you can run Agilent Connection Expert to check
out your USB instruments. See their documentation for information.

Additional USB information

This section provides further details and more advanced information about the USB bus and
test-and-measurement instruments.
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Connecting multiple USB instruments to the computer

The most convenient way to connect USB instrumentation to the computer is to plug a USB cable
directly from the instrument to the computer. If you have more than one USB instrument or have other
USB devices, such as printers, keyboards, and mice, you might not have enough USB connectors on
the computer.

To gain more ports, you can use a USB hub or add more USB controller cards if you have available
PCI or PCI Express slots.

There are two types of USB hubs that you can use with Model 707B or 708B:

e Bus powered: This type of hub draws its power from the USB bus and can only supply 100 mA
(USB 2.0) per port.

e Self powered: This type of hub has an external power supply and can supply up to 500 mA per port
(USB 2.0).

USB VISA identifiers
The USB identifiers to communicate with your Keithley instrument using VISA are:

e 707B: USBO0::0x05E6::0x707B::[serial number]::INSTR
e 708B: USBO0::0x05E6::0x708B::[serial number]::INSTR

e USBO: USB interface

e 0x05e6: The Keithley vendor ID (assigned to Keithley Instruments by the USB Implementers Forum,
Inc.)

e 707B or 708B: Instrument model number
e [serial number]: The serial number of the instrument (the serial number is also on the rear panel)
e INSTR: Use the USBTMC protocol

GPIB setup

This section contains information about GPIB standards, connections, and address selection.

NOTE

The GPIB connector is optional and may not be present on your instrument.

GPIB standards

The GPIB is the IEEE-488 instrumentation data bus, which uses hardware and programming
standards originally adopted by the Institute of Electrical and Electronic Engineers (IEEE) in 1975.
The instrument is IEEE Std 488.1 compliant and supports IEEE Std 488.2 common commands and
status model topology.
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GPIB quick start

Install the GPIB driver software

Check the documentation for your GPIB controller for information about where to acquire drivers.
Keithley Instruments also recommends that you check the website of the GPIB controller for the latest
version of drivers or software.

It is important that you install the drivers before you connect the hardware. This prevents associating
the incorrect driver to the hardware.

Install the GPIB cards in your computer

Refer to the documentation from the GPIB controller vendor for information about installing the GPIB
controllers.

Connect the GPIB cable

To connect an instrument to the GPIB bus, use a cable equipped with standard IEEE-488 connectors,

as shown below.

Figure 28: GPIB connector
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To allow many parallel connections to one instrument, stack the connectors. Each connector has two
screws to ensure that connections remain secure. The figure below shows a typical connection
diagram for a test system with multiple instruments.

Figure 29: IEEE-488 connections
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To avoid possible mechanical damage, stack no more than three connectors on any one instrument.

To minimize interference caused by electromagnetic radiation, use only shielded IEEE-488 cables.
Contact Keithley Instruments for shielded cables.

To connect the instrument to the IEEE-488 bus, line up the cable connector with the connector on the

rear panel. Install and tighten the screws securely, making sure not to overtighten them. The following
figure shows the location of the connector.

Figure 30: Model 707B rear panel IEEE-488 connection
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Connect any additional connectors from other instruments as required for your application. Make sure
the other end of the cable is properly connected to the controller. You can only have 15 devices
connected to an IEEE-488 bus, including the controller. The maximum cable length is either two

meters (6.5 feet) multiplied by the number of devices or 20 meters (65.6 feet), whichever is less.
Erratic bus operation may occur if you ignore these limits.

Figure 31: Model 707B rear panel IEEE-488 connection
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Figure 32: Model 708B rear panel IEEE-488 connection
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Set the GPIB address

The GPIB address is set to 16 at the factory. The address can be set to any address value from 0 to
30. However, the address must be unique in the system. It cannot conflict with an address that is
assigned to another instrument or to the GPIB controller.

To change the GPIB address:

1. Press the MENU key.

2. Select GPIB > ADDRESS. Press the navigation wheel O to display the current address.

3. Choose the appropriate GPIB address.

4. Press ENTER to save the address.

The address value is saved in nonvolatile memory and will not change when a reset() (on page 7-
135) command is sent or when the power is turned off and then turned on again.

When the GPIB bus is operating, you can use the gpib.address (on page 7-92) attribute to change the
GPIB address remotely.

Enable GPIB

By default, the instrument is set to GPIB enabled. You only need to enable it if GPIB control was
disabled.

To enable control through the GPIB:

Press the MENU key.

Select GPIB. Press the navigation wheel O to display the GPIB MENU.
Select ENABLE. Press the navigation wheel ©.

To enable GPIB, select ON. To disable it, select OFF.

Press ENTER to save the setting.

a ks wbdpE

You must turn the instrument on and off before the setting takes effect.

Communicate with instruments

The GPIB driver software you installed installs a interactive dumb terminal program that allows you to
send commands to the instrument. They directly call the GPIB driver support libraries.

For the KPCI-488LPA and KUSB-488B GPIB controller from Keithley Instruments, the configuration
utility is called the KI-488 Diagnostic Tool. It is available from the Windows Start menu at Keithley
Instruments > KI-488 > KI-488 Diagnostic Tool.
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For the KUSB-488A GPIB controller from Keithley Instruments, the configuration utility is called
TrTest. It is available from the Windows Start Menu at Keithley Instruments > GPIB-488-CEC >
TrTest.

For National Instruments GPIB controllers, you can use NI-MAX. Start NI-MAX. If your hardware is
installed correctly, you should see the controller in the GPIB section of the tree control on the left
side. Select it and right-click to see an option to communicate with the instrument.

NOTE

If you want to use the GPIB controller with instrument driver (such as VXIPnP or IVI) or high-level
software, you must also install /0 software, which installs the VISA layer. See How to install the
Keithley I/O Layer (on page 2-59).

Terminator

When receiving data over the GPIB, the instrument terminates messages on any line feed character
or any data byte with EOI asserted (line feed with EOI asserted is also valid). When sending data, it
appends a line feed character to all outgoing messages. The EOI line is asserted with the terminating
line feed character.

However, if you want your program to communicate with all I/O buses on the instrument (GPIB, USB,
LAN (VXI-11 and raw socket)), it is good practice to add a line feed to the end of the outgoing
command. Use VISA and the same program will work with all the 1/O buses by changing the resource
string in the VISA Open method.

GPIB reference

Configure the GPIB controllers

Each instrument on a GPIB bus needs a unique address from a range of 0 to 30. Generally, the GPIB
host controller is on address 0. However, there are GPIB controllers that adopt the address of 21. To
be safe, do not configure any of the instruments for 21 or 0.

If you do need to change the host controller address, consult the controller documentation.

For the KPCI-488LPA and KUSB-488B GPIB controller from Keithley Instruments, the configuration
utility is called the KI-488 Diagnostic Tool. It is available from the Microsoft® Windows® Start menu at
Keithley Instruments > KI-488 > KI-488 Diagnostic Tool.

For the KUSB-488A GPIB controller from Keithley Instruments, the configuration utility is called GPIB
Configuration. It is available from the Windows Start Menu at Keithley Instruments > GPIB-488 >
GPIB Configuration.

For National Instruments (NITM) GPIB controllers, you can use NI-MAX. Start NI-MAX. If your
hardware is installed correctly, you will see the controller in the GPIB section of the tree control on the
left side. Select it and right-click to see an option to configure the controller. Do not forget to save
your settings.
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LAN communications

You can communicate with the instrument using a local area network (LAN).

When you connect using a LAN, you can use a web browser to communicate with the instrument
through the instrument's internal web page and other web applets.

Models 707B and 708B are class C LXI compliant. They are scalable test instruments with direct
connections to host computers. They can also interact with a DHCP or DNS server and other LXI
compliant instruments on a LAN.

The Models 707B and 708B are compliant with IEEE standard 802.3 (Ethernet) and support full
connectivity on a 10 Mbps or 100 Mbps network.

NOTE

Contact your network administrator to confirm your specific network requirements before setting up a
LAN connection.

LAN quick start

Overview

This section describes how to connect an instrument directly to a computer using a LAN connection.
To do this, you will:

1. Identify and record network settings.

2. Configure the network settings on the computer and instrument.
3. Create a direct instrument-to-PC LAN connection.

4. Setup an IP address between the computer and the instrument.
5. Access the instrument's internal web interface.

Configure the computer's network interface card to obtain an IP address automatically

NOTE

Do not change your IP address without consulting your system administrator. Entering an incorrect
IP address can prevent your computer from connecting to your corporate network.

Identify and record the existing IP configuration

A CAUTION

You are responsible for returning settings to their original configuration before reconnecting the
computer to a corporate network. Failure to do this could result in damage to your equipment or loss
of data. These settings include, but are not limited to, the IP address, DHCP enabled mode, and the
subnet mask.

Record the existing IP configuration information for the computer in the table below so that you can
return all settings back to their original configuration before reconnecting your computer to a
corporate network.
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DHCP Enabled

IP Address

Subnet Mask

Default Gateway

DNS Servers

Set up automatic IP address selection

If you are connecting to a LAN that has a DHCP server or if you have a direct connection between the
instrument and a host computer, you can use automatic IP address selection.

If you select Auto, the instrument attempts to get an IP address from a DHCP server. If this fails, it
reverts to an IP address in the range of 169.254.1.0 through 169.254.254.255.

NOTE

Both the host computer and the instrument should be set to use automatic LAN configuration.
Though it is possible to have one set to manual configuration, it is more complicated to set up.

To set up automatic IP address selection:
1. Select Obtain an IP address automatically.
2. Click OK. Close the network settings dialog boxes.

Configure the instrument to obtain an IP address automatically
1. From the front panel of the instrument, press the MENU key.

2. Use the navigation wheel to select LAN > CONFIG > METHOD. Press the navigation wheel to
display the METHOD menu.

3. Select AUTO. Press the navigation wheel to select AUTO and return to the LAN CONFIG menu.
4. Press the EXIT key once to return to the LAN MENU.
5. Select APPLY. Press the navigation wheel to apply the setting. The Main Menu is displayed.

Connect the LAN cable

Connect the LAN connector between the rear panel of the instrument and the host computer or
network router. You can use an LAN crossover cable (RJ-45, male/male) or straight-through cable.
The instrument automatically senses which cable you have connected.

The location of the LAN connector on the instrument is shown below.

NOTE

The TSP-Link connectors will accept a LAN connection, but will not be identified as a LAN and will
not connect properly. Be sure to connect the LAN connector correctly.

2-36

707B-901-01 Rev. B/ January 2015



Models 707B and 708B Switching Matrix Reference Manual Section 2: General operation

Figure 33: Model 707B rear panel LAN connection

i oo SR ———

LINE RATING
002G
Bads
2ANAX
LINE FUSE
20,25V

®
i

LAN
connection

= =
‘Eﬁ
N =

.

CCAUTION: REFER TO SAFETY INSTRUCTIONS IN
MANUAL BEFORE CONNECTING TO
EXTERNAL HAZARDOUS VOLTAGES (>42V)

® @]

SERIAL NO.

Pl I el A el BT

|

|

ety fod Tl v gt

®

o o

E 0000000GOO000000D

o [l & [ =

| S— )
LAN - T8P-Link®

ot vt

[
YW YWY N e T W Y VY WY

e
5

LAN connection

Wait for the LAN status indicator on the front panel to turn solid green

A solid green LAN status indicator confirms that the instrument was assigned an IP address. Note
that it may take several minutes for the computer and instrument to establish a connection.
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Install LXI Discovery Browser software on your computer

You can use the LXI Discovery Browser to identify the IP addresses of LXI-certified instruments.
Once identified, you can double-click the IP address in the LXI Discovery Browser to open the web
interface for the instrument.

The Keithley LXI Discovery Browser is available on the Keithley Instruments website
(http://www.keithley.com).

To locate the Keithley LXI Discovery Browser on the Keithley website:
1. Selectthe Support tab.
2. In the model number box, type 707B.

3. From the list, select Software and click the search icon. A list of software applications for the
instrument is displayed.

4. See the readme file included with the application for more information.

For more information about the LXI Consortium, see the LXI Consortium website
(http://www.Ixistandard.org/).

Run the LXI Discovery Browser

To run the LXI Discovery Browser software:
1. From the Microsoft Windows Start menu, select Keithley Instruments.
2. Select LXI Discovery Browser.

3. Click LXI Discovery Browser. The Keithley LXI Discovery Browser window is displayed.
The LXI Discovery Browser displays the instruments that it finds on the network and their
associated IP addresses.

4. Double-click an IP address in the LXI Discovery Browser dialog box. The instrument web page for
that instrument opens.

LAN reference

Overview of LAN instruments

When Ethernet ports became standard on computers, it was logical that instrumentation would follow.
The VXI-11 protocol, which was standardized on in the early 1990s, is the standard used to emulate
GPIB over Ethernet.

Even though Ethernet became the standard LAN technology on instruments, LAN instruments from
different vendors differed in the approach they took. Some vendors only supported static IP, whereas
others had DHCP, DLLA (Auto-IP), and static addressing. The LXI consortium was started to
standardize what should be in all instruments that conform to LXI.

An instrument that conforms to LXI version 1.3 must have the following:

e All three IP addressing modes: DHCP, Auto-IP, and static IP.
e A web server that has some standard Ethernet configuration parameters:
e |P configuration: IP address, subnet mask, gateway.
e Password protection on anything that might change the instrument state.

e A control on the web page that flashes an LED or some form of indicator on the front panel of the
instrument. LXI calls this the Device Identification Functionality. This allows you to identify the web
page you are currently looking at with the instrument. This helps you identify a specific instrument
in a rack of similar model instruments.
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e Areserved URL in the instrument that provides an xml document that has standard configuration
information. This can be useful for software tools that need to identify the instruments and their
capabilities. The URL is http://<host>:<port>/Ixi/indentification.

e An VI driver for the instrument.

e A LAN Status (fault) indicator.

e VXI-11 discovery protocol.

e LAN reset button or menu option. LXI calls this the LAN Configuration Initialize (LCI).

When the LXI-defined LAN reset is selected, the instrument reverts its LAN settings to a known set of
defaults. The default LAN settings for LXI instruments are:

e DHCP and Auto-IP enabled. LXI refers to this as the Auto IP address mode (compared to the
manual address mode, which is fixed or static IP addressing).

e Web password is reset to the factory default.
e Ping responder enabled.
e Dynamic DNS and mDNS enabled.

LXI Version 1.3 added the requirement of mDNS (multicast DNS) discovery.

Instrument LAN protocols
Raw socket communications

All Keithley instruments that have LAN connections support raw socket communication. This means
that you can connect to the TCP/IP port on the instrument and send and receive commands. There is
no extra protocol overhead above and beyond what TCP gives you. A programmer can easily
communicate with the instrument using Winsock on Windows computers or Berkley sockets on Linux
or Apple computers.

The port number to use for connections differs with instrument models:
e 707B and 708B: Port 5025

Dead socket connections

If a computer is connected to an instrument through TCP and the computer application is terminated
without releasing the socket, it can leave the port on the instrument “hanging”. You cannot reconnect
to it without switching the power to the instrument off and then back on.

To avoid cycling power when this occurs, some instruments have a dead socket port (sometimes
known as a backdoor). The dead socket termination port is used to terminate all existing LAN
connections. This port cannot be used for command and control functions.

Use the dead socket termination port to manually disconnect a dead session on any open socket. All
existing LAN connections are terminated and closed when the connection to the dead socket
termination port is closed.

The dead socket termination port for Models 707B and 708B is 5030. Connect to this port, and then
when you disconnect, the dead port will be cleaned up (released)
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VXI-11

VXI-11 is a LAN protocol that emulates GPIB over Ethernet. It uses remote procedure calls to call
functions in the instrument for creating a link, sending data, reading data, and so on. There is also a
small header that indicates how much data is being sent. This means there is some overhead added.
Therefore VXI-11 is slower than raw socket communication. On the other hand, with VXI-11, the
programmer or driver writer does not have to confirm that the correct number of bytes have been sent
and received.

VXI-11 also supports an out-of-band channel, which allows the instrument to signal to the computer
that an event, such as a SRQ, has occurred.

VXI-11 has a limitation in that it uses broadcast packets to locate the instrument when it wants to
make a connection.

Models 707B and 708B use port 1024 for VXI-11 communication. You do not have to know this port
number to connect through VXI-11. The discovery portion of the protocol will negotiate the port
number for you. If you are trying to configure a firewall, this port number might be useful.

LAN network types

Ethernet is a type of Local Area Network (LAN) that works with a variety of transmission media. Some
of the more popular variations are 10/100BaseT, 10Base2, and 10BaseF, which use unshielded
twisted pair (UTP), coaxial cable, and optical fiber, respectively.

Most of Keithley's instruments work with a 10/100 BaseT network and use a standard RJ-45
connector. This is an eight-wire connector, but only four wires are used: one pair to transmit and one
pair to receive data. A 10BaseT network can accommodate transmission speeds up to
10Mbits/second; 100BaseT operates at up to 100Mbits/second. Both types of networks usually
require Ethernet hubs to make connections. The exception is a one-to-one connection using a
crossover cable (see below).

The LAN connector on an instrument gives you more flexibility than GPIB and RS-232 interface
controller-subordinate configurations. Rather than connecting the instrument directly to a computer
controller in a closed loop, a LAN instrument can be connected to a TCP/IP network using its own
subnetwork, or it can be connected directly to an existing network, including a corporate intranet.

One-to-one connection

With most instruments, a one-to-one connection is done only when you are connecting a single
instrument to a single network interface card.

A one-to-one connection using a network crossover cable connection is similar to a typical RS-232
hookup using a null modem cable. The crossover cable has its receive (RX) and transmit (TX) lines
crossed to allow the receive line input to be connected to the transmit line output on the network
interfaces.

Figure 34: One-to-one connection with a crossover cable
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NOTE

The Models 707B and 708B supports Auto-MDIX and can use either normal LAN CAT-5 cables
(patch) or crossover cables. The instrument automatically adjusts to support either cable.

One-to-many connection
With a LAN hub, a single network interface card can be connected to as many instruments as the hub
can support. This requires straight-through network (not crossover) cables for hub connections.

The advantage of this method is easy expansion of measurement channels when the test
requirements exceed the capacity of a single instrument. With only the instruments connected to the
hub, this is an isolated instrumentation network. However, with a corporate network attached to the
hub, the instruments become part of the larger network.

Figure 35: One-to-many connection using a network hub or switch
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Two network card connection

If you need to connect independent corporate and instrumentation networks, two network interface
cards are required in the computer controller. Though the two networks are independent, stations on
the corporate network can access the instruments, and the instruments can access the corporate
network, using the same computer.

This configuration resembles a GPIB setup in which the computer is connected to a corporate
network, but also has a GPIB card in the computer to communicate with instruments.

Figure 36: Two network card connection
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Instrumentation connection to enterprise routers or servers

This connection uses an existing network infrastructure to connect instruments to the computer
controller. In this case, you must get the network resources from the network administrator.

Usually, the instruments are kept inside the corporate firewall, but the network administrator can
assign resources that allow them to be outside the firewall. This allows instruments to be connected
to the Internet using appropriate security methods. Data collection and distribution can be controlled
from virtually any location.

Figure 37: Instrumentation connection to enterprise routers or servers
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Setting up an isolated instrument network

The following describes how to set up a simple isolated Class C network for communicating with two
LAN instruments using static IP addressing. This network example is similar to the network shown in
One-to-one connection (on page 2-40), but without the corporate network connection to the hub.

The standard Ethernet hub basically repeats anything it receives from one port, making that data
available to all its other ports. Hub connections are made with straight-through cables. The hub is
connected to the network interface card in the computer. The network interface card and its driver
must be properly installed on the computer according to the manufacturer’s instructions. You can also
use a switch; the benefit of a switch is that it does not forward network packets out all of the ports. It
only forwards those that are being addressed by the packet.

To set up the network:

1. Create IP addresses for the three hosts (the network interface card and two instruments) on the
network. This is a Class C network, so the subnet mask is 255.255.255.0. From the table in IPv4_
address syntax and subnets (on page 2-45), note that the first three parts of the IP address make
up the network ID. For purposes of this example, a network ID of 192.68.1 is used, which is the
default network ID that is shipped with the most of Keithley's instruments.

If a corporate network is also connected to the same computer using dual network interface
cards, the instrumentation network ID must be different than the corporate network ID.

2. Assign the host ID portions of the three IP addresses. In this example, a host number of 1 is
assigned to the network interface card. The first instrument is assigned a host number of 10 and
the second instrument becomes host number 20. The complete IP addresses are listed below.

Example host IP address

Card or instrument IP address
Network interface card 192.68.1.1
First instrument 192.68.1.10
Second instrument 192.68.1.20
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3. In a Windows operating system, use the Windows Control Panel to assign the network interface
card IP address. The exact steps differ somewhat for each version of Windows. See Windows
network configuration settings (on page 2-47).

4. Using the front-panel menus, assign a unique IP address to each of the other two instruments.
See Set the IP address on the instrument (on page 2-43).

NOTE

Itis a good idea to record IP addresses for reference. This is especially important when changing the
existing network settings on the computer.

5. Verify that the instruments and the network have been set up and are working properly. You can
try logging into the web interface of the instrument to test the connection. See Connect to the
instrument web interface (on page 2-66).

6. If you are unable to establish communications, double-check the network settings and try again.

To set the IP address:
1. From the front panel, press the MENU key.

2. Use the navigation wheel to select LAN > CONFIG > METHOD. Press the navigation wheel to
display the METHOD menu.

3. Select MANUAL. Press the navigation wheel to select your choice and return to the LAN
CONFIG menu.

4. Select IP_ADDRESS. Press the navigation wheel © to display the current IP address.
5. Ifyou are:

= Connecting directly to a host computer, set all but the last three digits to match the IP address
of the host computer. Change the last three numbers (after the last decimal point) to a
number that is unique on the LAN. The last three digits may be anything from 1 to 254 for a
subnet mask of 255.255.255.0.

= Connecting to a network: Enter the address provided by your system administrator.

? Quick Tip

To set the address, turn the navigation wheel to go to the number that needs to change, then press
the navigation wheel. Turn the navigation wheel to change the number, then press the navigation
wheel to set that number. Repeat this for each number that needs to change.

6. Record the instrument’s IP address.

7. Pressthe ENTER key when the IP address is complete. The LAN CONFIG menu is displayed.
8. Pressthe EXIT (LOCAL) key once to return to the LAN menu.

9. Select APPLY. Press the navigation wheel ® to save the change. The Main Menu is displayed.
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TCP/IP network basics

Regardless of the type of network connection used, there must be a way to identify each network
device on a network. A software driver installed in the computer provides the means of controlling the
instrument. A data communication protocol defines the method of exchanging instructions and data
between the computer and each instrument.

When connecting to a corporate network, the network administrator MUST provide all of the network
settings for the LAN instrument. Failure to use settings provided by the network administrator could
result in failures at other locations on the corporate network. Failure to work through the network
administrator could also be considered a breach of company policy. Always consult with the network
administrator before attempting to connect instrumentation to the network.

LAN and LXI instruments use the TCP/IP protocol to communicate with other hosts on the network. A
host is defined as any device on the network that can transmit and receive IP packets. In addition to
the instrumentation, this includes workstations, servers, and routers. Each host on a TCP/IP network
is assigned an IP address that is unique to that host.
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IPv4 addressing

Models 707B and 708B support IPv4 addressing There are three ways of assigning an IP address to
a host: DCHP, DLLA, and static.

DHCP

The Dynamic Host Configuration Protocol (DHCP) protocol is a way for network devices to request
Internet protocol (IP) parameters such as the IP address, gateway, subnet mask, and DNS server
addresses. Each time a network device connects, it leases the IP address for an amount of time set
by the DHCP server. Generally, the time is 24 hours, but it could be shorter or longer depending on
how the DHCP server was configured.

Typically, DHCP IP addressing is used for corporate networks. It is also commonly the default on
home wireless routers that you use to connect your home computer to the internet.

One of the benefits of DHCP is that a system administrator does not have to give you an IP address
each time you want to connect something to the network. However, one of the drawbacks is that you
do not know the IP address that may be assigned to your network device and it can change from
connection to connection. While there are ways to configure DHCP servers to always give the same
network device the same IP address each time, but that means a system administrator needs to be
involved.

Dynamic Link-local Addressing (DLLA)

Also called Auto-IP, DLLA was originally used for ad-hoc networks. DLLA allows all the network
devices to automatically allocate their own unique IP addresses. An Auto-IP address is in the range
169.254.0.0 —169.254.255.255. A network device randomly picks an address in this range and
sends out an ARP packet (on IPv4 only) to see if any other device is using it. If another device
responds that it is using it, the network device generates another address and sees if it is in use and
so on.

Static or fixed IP address

Static IP addressing means that the person setting up and configuring the network has assigned a
fixed, unique IP address to each network device. This requires more rigorous enforcement to make
sure everyone has a unique IP address but it has the added benefit that the address will not change.

IPv4 address syntax and subnets

For IPv4, the IP address is 32 bits wide and is divided into two main parts: a network ID number and
a host ID number. The address is expressed as four decimal numbers separated by three periods.
Valid addresses range from 0.0.0.0 to 255.255.255.255, for a total of about 4.3 billion unique
addresses. Each of the four numbers represents the decimal value of the numbers’ 8-bit bytes. The
way these four numbers are assigned for host ID and network ID depends on the class of network
being used.
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The network ID must be unique among all network subnets that connect to the Internet or corporate

intranet. If the subnet will be connected to the public Internet, the network ID must be obtained from

the Network Information Center, which assigns and preserves unique IDs. In any case, each host ID
must be unique among all the hosts on the same network (which presumably has a unique network

ID number).

In the TCP/IP protocol, a subnet mask separates the network ID from the host ID. The subnet mask
looks like an IP address, but sets a data bit high for each position of the IP address that makes up the
network ID. Three different classes of network are defined with the IP address and subnet mask, as
shown in the following table.

Network classes defined by IP address and subnet mask combinations

Network class IP address Subnet mask Available subnets | Available hosts
A nnn.hhh.hhh.hhh 255.0.0.0 126 16777214

B nnn.nnn.hhh.hhh 255.255.0.0 16384 65534

C nnn.nnn.nnn.hhh 255.255.255.0 2097151 254

NOTE

In the IP address format, "n" is a network ID position, and "h" is a host ID position. For simplicity, the
first byte definition has been omitted from the table.

Class C networks are the most common and use the subnet mask 255.255.255.0. The first three
bytes are the network ID number and the last byte is the host ID on the network. Host ID numbers 1
through 254 are available for assignment. All hosts on the same isolated network must have the
same subnet mask. As a general rule, the top and bottom host numbers are reserved. The top one
(nnn.nnn.nnn.255) is the broadcast address and the bottom one (nnn.nnn.nnn.0) is shorthand for the
whole subnet.

DNS

The domain naming system (DNS) is a protocol that provides a way to associate a user-friendly name
to an IP address. For example, while few people know the IP address of Google’s website, everyone
knows www.google.com. When you enter this URL into an Internet browser, the DNS on the network
looks up the URL and translates it to the IP address for the Google website. This is invisible to the
user.

For DNS to work, there must be a DNS server on the network and the correct IP address for that
server must be configured in the computer. Some LAN instruments support DNS — if so, the IP
address for the DNS server must be configured as well as the instrument IP address. Instruments,
especially LXI instruments, also have to show a valid hostname on their LXI LAN Welcome and IP
Configuration pages, and they need to use the DNS to validate that any hostname they display is
valid. If they fail to validate a hostname, they must display the IP address for the instrument or a blank
hostname in the hostname field on the web page.

DNS requires a network administrator that can update the database in the DNS server with any host
name and IP address combinations, so it is hot usually suitable for instrumentation setups.
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Dynamic DNS

DNS is a rigid and inflexible system, because you must have a system administration add the DNS
entry to the DNS server for it to work. Dynamic DNS tries to address this inflexibility. It addresses the
needs of network devices that are powered up and down with IP addresses that can change several
times a day.

Dynamic DNS is generally used to refer to a system where there is a DHCP server on the network
that allocates IP addresses to the network devices, and therefore there is a method to register a
hostname with the DHCP server. The DHCP server assigns the IP address and tracks the hostnames
at the same time.

Multicast DNS

Multicast DNS (mDNS) is a protocol that is more suitable than DNS for small localized ad-hoc
networks.

mDNS uses multicast packets for network devices to inform each other of their IP addresses,
hostnames, and advertise what services might be available on that device. The packets are usually
blocked from going any further than the nearest router. This limits the scope of mDNS, but multicast
packets are more network-friendly than broadcast packets. For example, every network device in
your subnet receives broadcast packets regardless of need, while for multicast packets, a network
device must register for multicast addresses that will be received.

Multicast packets have IPv4 addresses in the range 224.0.0.0 through 239.255.255.255.

Windows network configuration settings

The following topics describe how to change the LAN network settings for computers that run
Microsoft Windows operating systems.

Windows XP Internet Protocol (TCP/IP) Properties dialog box
You can review and change IP settings in the Internet Protocol Properties dialog box.

To open this dialog box in Windows XP:
1. Click Start and select Settings, then Control Panel.
2. Double-click Network Connections.

3. Double-click Local Area Connection and click Properties. The Local Area Connection
Properties dialog box is displayed.

4. Inthe "This connections uses the following items" list, double-click Internet Protocol (TCP/IP).
The Internet Protocol (TCP/IP) Properties dialog box is displayed.
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Figure 38: Internet Protocol (TCP/IP) Properties dialog box
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Windows 2000 Internet Protocol (TCP/IP) Properties dialog box

You can review and change IP settings in the Internet Protocol Properties dialog box.

To open this dialog box in Windows 2000:
1. Click Start and select Settings, then Control Panel.
2. Open Network and Dial-up Connections.

3. Right-click Local Area Connection and select Properties. The Local Area Connection
Properties dialog box is displayed.
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4. Inthe Items list, double-click Internet Protocol (TCP/IP). The Internet Protocol (TCP/IP)
Properties dialog box is displayed.

Figure 39: Internet Protocol (TCP/IP) Properties dialog box
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You can get IP settings assigned autornatically if your network supports
thiz capability. Otherwise, you need to ask your network adminiztrator for
the appropnate IP sethings.

~ Obtain an IP address automatically

—& Use the following IP address:

P address: 192 . 168 . 1. 100
Subnet mazk: |255 . 2565 . 255 .0
Default gateway: I
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Freferred DMNS zerver: I

Alternate DMS zerver I

Advanced... |
Ok I Cancel |

Windows Vista Internet Protocol Properties dialog box

You can review and change IP settings in the Internet Protocol Properties dialog box.

To open this dialog box in Windows Vista:

1. Click Start and select Control Panel.

2. Click Network and Internet.

3. Open Network & Sharing Center.

4. Inthe list, click View Status for the applicable connection. The Local Area Connection Status
dialog box is displayed.

5. Click Properties. A permissions message is displayed.

6. If you are logged in as an administrator, click Continue. If you are not logged in as an
administrator, enter the administrator's password to continue.

7. The Network Connection Properties dialog box is displayed.

8. Double-click Internet Protocol Version 4 (TCP/IPv4) in the items list. The Internet Protocol
Properties dialog box is displayed.
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Figure 40: Internet Protocol (TCP/IP) Properties dialog box
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Windows 7 Internet Protocol Version 6 (TCP/IPv6) Properties dialog box

You can review and change IP settings in the Internet Protocol Version 4 (TCP/IPv4) dialog box.

To open this dialog box in Windows 7:
1. Click Start and select Control Panel.
Click Network and Sharing Center.

2.
3. Click the Local Area Connection. The Local Area Connection Status dialog box is displayed.
4,

In the items list, double-click Internet Protocol Version 4 (TCP/IPv4) in the items list. The
Internet Protocol Version 4 (TCP/IPv4) Properties dialog box is displayed.
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Figure 41: Windows 7 Internet Protocol Version 6 dialog box
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Configure LAN settings through the front panel

All instruments need to be configured before they can be used on a network. The main parameters
that need to be configured for IPv4 are:

e |P Addressing mode: Models 707B and 708B have a choice of Auto or Manual. Auto mode means the
instrument will try to get and address through a DHCP server first and if this fails it will revert to Auto-I1P
mode. Manual is static IP addressing.

e  Subnet Mask.
e  Gateway.
e DNS Server address if you are using DNS.

Instruments with front panel displays and menus allow you to configure the instrument LAN settings
through the front panel.

Web connection
You can enable or disable access to the instrument's web interface.

To enable or disable a web connection:

1. From the front panel, press the MENU key, and then select LAN > ENABLE > WEB.

2. Select either ON or OFF. After the power cycle reminder, you return to the LAN CONFIG menu.
3. Pressthe EXIT (LOCAL) key to return to the LAN MENU.

4. Turn the instrument on and off again to finalize the changes.
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Telnet connection

The Telnet protocol is similar to raw socket, and can be used when you need to interact directly with
the instrument. Telnet is often used for debugging and troubleshooting. You will need a separate
Telnet program to use this protocol.

The Models 707B and 708B supports the Telnet protocol, which you can use over a TCP/IP
connection to send commands to the instrument. You can use a Telnet connection to interact with
scripts or send real-time commands.

To enable or disable a telnet connection:

1. From the front panel, press the MENU key, and then select LAN > ENABLE > TELNET.

2. Select either ON or OFF. After the power cycle reminder, you return to the LAN CONFIG menu.
3. Pressthe EXIT (LOCAL) key to return to the LAN MENU.

4. Turn the instrument on and off again to finalize the changes.

VXI-11 connection

This remote interface is similar to GPIB and Sl’{/PpOl’tS message boundaries, serial poll, and service
requests (SRQs). A VXI-11 driver or NI-VISA™ software is required. Test Script Builder (TSB) uses
NI-VISA and can be used with the VXI-11 interface. You can expect a slower connection with this
protocol.

To enable or disable a VXI-11 connection:

1. From the front panel, press the MENU key, and then select LAN > ENABLE > VXI11.

2. Select either ON or OFF. After the power cycle reminder, you return to the LAN CONFIG menu.
3. Pressthe EXIT (LOCAL) key to return to the LAN MENU.

4. Turn the instrument on and off again to finalize the changes.

Raw socket connection

Raw socket is a basic ethernet connection that communicates in a manner similar to RS-232 without
explicit message boundaries. The instrument always terminates messages with a line feed, but
because binary data may include bytes that resemble line-feed characters, it may be difficult to
distinguish between data and line-feed characters.

Use raw socket as an alternative to VXI-11. Raw socket offers a faster connection than VXI-11.
However, raw socket does not support explicit message boundaries, serial poll, and service requests.

To enable or disable a raw socket connection:

1. From the front panel, press the MENU key, and then select LAN > ENABLE > RAW.

2. Select either ON or OFF. After the power cycle reminder, you return to the LAN CONFIG menu.
3. Pressthe EXIT (LOCAL) key to return to the LAN MENU.

4. Turn the instrument on and off again to finalize the changes.

Check the LAN network settings

You can check the network settings for the instrument without making changes.

To check the network settings:
1. From the instrument front panel, select MENU > LAN > STATUS.
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3.
4,

Use the navigation wheel to select the following network settings:
= |P_ADDRESS: The IP address that the instrument is using to communicate over the LAN.

=  GATEWAY: The gateway address that the instrument is using to communicate over the LAN.

= SUBNET: The subnet mask that the instrument is using to communicate over the LAN.

= METHOD: Automatic or Manual. When this is automatic, the instrument assigns LAN settings

automatically. When this is manual, you need to set the LAN settings.

= DNS: The DNS information.

= MAC-ADDRESS: The Media Access Control address of the network interface card.

= SPEED: The instrument automatically detects the speed of the LAN and adjusts its own
settings to match.

= DUPLEX: The instrument automatically detects the duplex setting of the LAN and adjusts its
own settings to match.

= Port: RAW-SOCKET, TELNET, VXI-11, or DST. Select the port type to see the assigned port

number.
= Password: The current password.
Press the ENTER key to view the setting.
Press the EXIT key once to return to the STATUS menu.

Set up automatic IP address selection

If you are connecting to a LAN that has a DHCP server or if you have a direct connection between the

instrument and a host computer, you can use automatic IP address selection.

If you select Auto, the instrument attempts to get an IP address from a DHCP server. If this fails, it
reverts to an IP address in the range of 169.254.1.0 through 169.254.254.255.

NOTE

Both the host computer and the instrument should be set to use automatic LAN configuration.
Though it is possible to have one set to manual configuration, it is more complicated to set up.

To set up automatic IP address selection:

1.

w

5.
6.
7.

On the host computer, in the Internet Protocol Properties dialog box, select Obtain an IP

address automatically. This enables DHCP mode. If this fails, the computer will automatically try

Auto-IP addressing (DLLA).
Click OK. Close the network settings dialog boxes.
From the front panel of the instrument, press the MENU key.

Use the navigation wheel to select LAN > CONFIG > METHOD. Press the navigation wheel to
display the CONFIG menu.

Select AUTO. Press the navigation wheel to select AUTO and return to the LAN CONFIG menu.
Press the EXIT (LOCAL) key once to return to the LAN MENU.
Select APPLY. Press the navigation wheel to apply the setting. The Main Menu is displayed.

Set up instrument for manual LAN configuration

After setting up your computer for connection to the instrument, you configure the instrument's LAN
settings through the instrument front panel. Settings include the IP address, subnet mask, and the
default gateway.
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To set up the LAN on the instrument:

1.
2.

3.

13.
14.
15.

From the front panel, press the MENU key.

Use the navigation wheel to select LAN > CONFIG > METHOD. Press the navigation wheel ©® to
display the METHOD menu.

Select MANUAL. Press the navigation wheel @ to select your choice and return to the LAN
CONFIG menu.

Select IP_ADDRESS.

If you are:

= Connecting directly to a host computer, refer to the recorded computer's IP address. Set the
IP address to match the IP address of the host computer. Change the last three numbers
(after the last decimal point) to a number that is unique on the LAN. The last three digits may
be anything from 1 to 254 for a subnet mask of 255.255.255.0.

= Connecting to a network: Enter the address provided by your system administrator.
Record the instrument's IP address.
Press the ENTER key when the IP address is complete. The LAN CONFIG menu is displayed.

Select GATEWAY.
Set the gateway value to match the gateway of the host computer.

. Press the ENTER key when the gateway is complete. The LAN CONFIG menu is displayed.
. Select SUBNET.
. Set the subnet value to match the settings of the host computer or use the value supplied by your

system administrator.

Press the ENTER key. The LAN CONFIG menu is displayed again.

Press the EXIT (LOCAL) key once to return to the LAN menu.

Select APPLY. Press the navigation wheel © to apply the change. The Main Menu is displayed.

Change DNS settings

On the instrument, you can enable or disable the DNS settings and assign a host name to the DNS
server.

When verify is enabled, the instrument performs a DNS lookup to verify that the DNS host name
matches the value specified in the DNS server.

When dynamic is enabled, DNS registration works with the DHCP server to register the host name
specified with the DNS server.

You can also define additional DNS addresses.

To change DNS settings:

© ® N MDD PE

From the front panel, press the MENU key, and then select LAN > CONFIG > DNS > VERIFY.
Select either ENABLE or DISABLE. You return to the DNS menu.

Select DYNAMIC.

Select either ENABLE or DISABLE. You return to the DNS menu.

To set an additional DNS addresses, select DNS-ADDRESS1 or DNS-ADDRESS2.

Enter the address.

Press the ENTER key.

Press the EXIT key twice to return to the LAN MENU.

Select APPLY.
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Change the IP configuration through the web interface

The LAN settings, such as IP address, subnet mask, gateway, and DNS address, can be changed
through the web page of the instrument.

If you change the IP address through the web page, the web page will try to redirect to the IP address
that gets configured in the instrument. In some cases, this may fail. This generally happens if you
switch from static IP address assignment to IP address assignment using a DHCP server. If this
happens, you need to revert to either using the front panel to set the IP address or use an automatic
discovery tool to determine the new IP address.

NOTE

You can also change the IP configuration using TSP commands. See LAN and LXI (on page 5-10)
for more information.

To change the IP configuration using the instrument web page:

1. Access the instrument's internal web page (see Using the web interface (on page 2-66)).
2. From the navigation bar on the left, in the LXI Home menu, select IP Config.

3. Click Modify.

4. You are prompted for a password. The default is admin.

Figure 42: Modify IP Configuration page

Hostname: | |K-T08B-01234567
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Subnet Mask ' [255 255 265 0
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Dynamic DHS . EE‘:&
Submit

5. Change the values.
6. Click Submit. The instrument reconfigures its settings, which may take a few moments.
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NOTE

You may lose your connection with the embedded web interface after clicking Submit. This is normal
and does not indicate an error or failure of the operation. If this occurs, re-open the web page of the
instrument to continue.

Supplied software

The majority of software applications and all instrument drivers from Keithley Instruments depend on
some, or all, of the following software components:

e NI-vVISA™

® VISA shared components

e |Vl shared components

e NI™cVvI™ runtime engine

e NI"™ IVI™ compliance package

Keithley instrument driverThese software components are included on the CD-ROMSs that came with
your instrument, and are also available for download at the Keithley Instruments support website
(http://lwww .keithley.com/support).

VISA

The Virtual Instrument Software Architecture (VISA) is a standards body that maintains the
specifications for a whole series of software components related to instrument connectivity (1/0). The
VISA specifications, formerly maintained by the VXIplug&play Systems Alliance, are now being
maintained by the IVI Foundation (http://www.ivifoundation.org).

The VISA library (standard VPP-4.3) is a standard for an APl to communicate with instruments
connected to the computer communication buses: Ethernet, USB, RS-232, GPIB, and so on. VPP-4.3
is a software API standard — several instrument vendors have implementations of VPP-4.3, including
National Instruments, Agilent Technologies, and Tektronix.

There are three types of programming interfaces to VISA: VISA-C, VISA-COM and VISA .NET.

e VISA-Cis aDLL that has a flat API. The five main message-based functions are viOpenDFLT, viOpen,
viWrite, viRead and viClose.
e VISA-COM is an ActiveX type interface to VISA that is more suited for the VB6 and .NET environments.

e VISANET is a .NET interface for VISA that the IVI Foundation is currently (July 2010) standardizing on.

VISA shared components

The IVI Foundation provides the VISA shared components, which contain the VISA-COM
components that VISA vendors install with their VISA installations. There are separate entries in the
Add/Remove Programs dialog box for the VISA shared components and the vendor’s VISA.
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IVI shared components

The IVI shared components are a similar concept to the VISA shared components. The VI
Foundation provides class drivers for:

e All the supported instruments (DMM, Scope, Fgen, and so on)

e The configuration store

The IVI shared components also create the installation folders and registry keys that all IVI drivers
and support files use for installation.

NI CVI runtime engine

IVI-C drivers that are created using National Instruments (NITM) LabWindows/CVI environment
depend on either the CVI runtime (cvirte.dll), or the instrument support run-time (instrsup.dll), and
must be present on the system for them to run.

NI IVI Compliance Package

The National Instruments (NITM) IVI Compliance Package is a software package that contains IVI
class drivers and support libraries that are needed for the development and use of applications that
leverage IVI instrument interchangeability. The IVI Compliance Package also is based on and is
compliant with the latest version of the instrument programming specifications defined by the IVI
Foundation.

The NI ICP installer installs the IVI shared components, CVI runtime engine, and the instrument
support runtime engine.

Keithley SCPI-based instrument driver

The Keithley SCPI-based Instrument IVI-C Driver is used to support the Keithley Configuration Panel
Wizard and Keithley Communicator functionality. It contains simple functions for opening, configuring,
taking measurements from, and closing the instrument.

Keithley 1/O layer

The Keithley I/O Layer (KIOL) is a software package that contains several utilities and drivers. It is
mainly used as a supplement to VI drivers, or application software like Test Script Builder (TSB).

The KIOL contains:

e NI-VISA™ Runtime-Time Engine
e Keithley Configuration Panel

e Keithley Communicator

NI-VISA Runtime

NI-VISA™ is National Instruments (NITM) implementation of the VISA standard. There are two
versions. The full version contains diagnostic and configuration tools such as NI-Spy and NI-MAX and
the binary run-time-only files. The run-time version contains only the binary files (DLLS) that allow the
drivers to operate.

The Keithley I/O Layer (KIOL) contains a licensed version of the NI-VISA runtime.
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If you already have NI software (such as LabVIEW or LabWindows) installed, you have a valid license
that can be used with Keithley drivers and application software.

If you do not have NI software installed, to use Keithley drivers or application software, you must
install the KIOL. This installs a valid, licensed copy of the NI-VISA runtime to use with Keithley drivers
or application software. KIOL installs a valid license for the NI-VISA Run-Time Engine only (not the
full version of NI-VISA).

Keithley Configuration Panel

The Keithley Configuration Panel is a configuration utility for VI drivers, similar to NI-MAX. It also has
the ability to autodetect USBTMC instruments and LAN instruments that support the VXI-11 protocol.

Keithley Communicator

The Keithley Communicator is a dumb terminal program that uses VISA to communicate with the
instrument.

Computer requirements for the Keithley 1/0 Layer

The Keithley I/O Layer version C02 supports the following operating systems:

e  Microsoft® Windows® (32-bit & 64-bit) Business with Service Pack 1 or later

e Microsoft Windows Vista® Business (32-bit & 64-bit) with Service Pack 2 or later
e Windows XP Professional (32-bit) with Service Pack 3 or later

e Windows 2000 Professional with Service Pack 4 plus update KB891861 or later

Note that Windows 95, Windows 98, Windows ME, Windows NT, Windows XP (64-bit) operating
systems are not supported.

How to uninstall previous versions of the Keithley I/O Layer

If you have an earlier version of the Keithley I/O Layer software installed on your computer, you must
uninstall it.

To uninstall the Keithley I/O layer:

1. From the Control Panel, select Add/Remove Programs.

2. Uninstall the following components:

= Keithley I/O Layer

= Keithley I/O Layer Suite

= Keithley SCPI-based Instrument IVI-C Driver

= NI-VISA Run-Time Engine x.x.x (if present) (x.x.x is the VISA version)
3. Reboot your computer.
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How to install the Keithley I/O Layer

NOTE

Before installing, it is a good idea to check the Keithley Instruments website
(http://lwww.keithley.com) to see if a later version of the Keithley 1/O Layer is available. On the
website, select the Support tab, under model number, type KIOL, and select Software Driver.

You can install the Keithley I/O Layer from the CD-ROM that came with your instrument, or from the
download from the Keithley website.

The software installs the following components:

e  Microsoft® .NET Framework

NI™ v Compliance Package

NI-VISA™ Run-Time Engine

Keithley SCPI-based Instrument I1VI-C driver
Keithley I/O Layer

To install the Keithley I/O Layer from the CD-ROM:
1. Close all programs.
2. Place the CD-ROM into your CD-ROM drive.

3. Your web browser should start automatically and display a screen with software installation links.
If you need to manually open the web page, use a file explorer to navigate to the CD-ROM drive
and open the file named index._html.

4. From the web page, select the Software category and click Keithley 1/O Layer.
5. Accept all defaults.

6. Click Next.

7. Click Install.

8.

Turn your computer off and then on again to complete the installation.

To install the Keithley I/O Layer from the Keithley website:

1. Download the Keithley I/O Layer Software from the Keithley Instruments website
(http:/lwww.keithley.com) as described in the note. The software is a single compressed file and
should be downloaded to a temporary directory.

2. Run the downloaded file from the temporary directory.
3. Follow the instructions on the screen to install the software.
4. Reboot your computer.

Special installation considerations

Situations may occur during installation that cannot be handled automatically by the installation utility.
The installation utility will warn you if one of these situations is detected. The sections below describe
the action you must take before the installation can be completed.
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Mismatch between IVI Shared Components and IVl Engine Detected

The IVI Shared Components and IVI Engine are software components that may be installed by
various test and measurement software applications, instrument drivers, and so on. Keithley I/O
Layer software requires that these components, if present, be compatible versions. The installation
utility will detect a mismatch, which must be corrected before the software installation can proceed. If
this situation is detected, the Keithley I/O Layer software installation will automatically stop.

The recommended way to resolve this situation is to install the IVI Compliance Package (ICP)
software from National Instruments (NITM). You may download the ICP software and release notes
from National Instrument’s website. When the ICP installation is complete, restart the Keithley 1/0
Layer software installation.

Non-National Instruments VISA detected

VISA software is used to communicate with the instrument and may be installed by various test and
measurement software applications, instrument drivers, and so on. Keithley I/O Layer software
requires and will install National Instruments NI-VISA™ software. The installer will detect if another
vendor’s version of VISA is already installed on the computer. If this occurs, the installer will pause
and display a warning message. The warning message displays the vendor of the detected VISA in
its title bar, if this can be determined. Make a note of the vendor name. At this point, you may elect to
continue the installation, which will overwrite the existing VISA installation with NI-VISA. This will
allow the Keithley I/O Layer software to operate properly, but may cause other applications or
instrument drivers that were dependent on the existing VISA to malfunction.

The recommended way to resolve this situation is to perform the following steps:

1. Exit the Keithley I/O Layer software when the warning message is displayed. Make note of the
VISA vendor in the warning message (if any).

2. Uninstall the non-NI VISA software.

3. Uninstall Tektronix VISA by selecting OpenChoice TekVISA from the Control Panel Add/Remove
programs list.

4. Uninstall Agilent VISA by selecting Agilent I/O Libraries Suite from the Control Panel
Add/Remove programs wizard list.

5. Uninstall other versions of VISA by selecting the appropriate entry from the Control Panel
Add/Remove Programs Wizard list.

6. Restart the Keithley I/O Layer software installation.

7. If the pre-existing version of VISA was supplied by Tektronix or Agilent (as displayed in the
warning message), you may safely reinstall that version of VISA once Keithley I/O Layer software
installation is complete. When you reinstall Tektronix or Agilent VISA, it may prompt you to
preserve the current VISA version, which you should do. This will usually restore the operation of
any dependent applications or drivers.

8. If the pre-existing version of VISA was supplied by a vendor other than Tektronix or Agilent, we
recommend that you do not reinstall it, because this will likely cause the Keithley 1/0O Layer
software to malfunction.
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Installation troubleshooting

If problems occur during installation, it might be helpful to install the components individually. Errors
messages might appear that will help you resolve the installation issue.

If problems occur during installation:

1. Rerun the KIOL installer. Note where the installer unpacks the files (usually in a temporary
folder).

2. Cancel the installer.

3. Go to the folder where the files were unzipped.

4. Run the setup.exe for each of the following components in the following order:
= |Vl Compliance Package (ICP)
*  NI-VISA™ Run-Time Engine
= KIOL
= Keithley SCPI Driver
5. Ignore all the other folders.
6. Reboot the computer.

Modifying, repairing, or removing Keithley 1/O Layer software

The Keithley I/O Layer interconnects many other installers.

To remove all the KIOL components, you need to uninstall the following applications using Control
Panel:

e National Instruments NI"™ IVI Compliance Package

e National Instruments NI-VISA™ Run-Time Engine

e |VI Shared Components

e Visa Shared Components

e Keithley SCPI Driver

After uninstalling components, reboot the computer.

Addressing instruments with VISA

VISA allows you to communicate with the instrument on different communication buses by changing a
resource string that gets passed in with the viOpen function, in VISA-C, or with the Open method on
the VISA-COM resource manager object.

For detailed information about the format of the resource string, refer to the VISA specification
VPP4.3 at the IVI Foundation website, or refer to the help file provided by the vendor of the VISA
implementation you are using.

The following sections describe the resource strings for some of the communication types that
Keithley supports. Any field that has [] (square brackets) around it is optional and will revert to a
default value.
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Addressing instruments through the LAN

VISA supports two different LAN protocols, each of which has a different resource string.

VXI-11 is a protocol that emulates GPIB over the LAN. Models 707B and 708B supports this protocol.
The resource string is:

TCPIP[board]: :host address[::LAN device name][::INSTR]
board is the network interface card in the computer. This value is usually skipped and VISA

determines the correct network interface card (if you have more than one) by looking at the IP
address.

host address can be either a valid DNS hostname, mDNS hostname, or the IPv4 IP (only) address
of the instrument.

LAN device name is a method of addressing secondary instruments at the main IP address, similar
to secondary addressing on the GPIB bus. The default is instO.

A raw socket connection requires more work by the driver or application program to make sure the
correct amount of data has been sent or received correctly. All Keithley instruments support the raw
socket connection.

TCPIP[board]: :host address::port::SOCKET
The board and the host address are the same as for the VXI-11 protocol.

port is the port to which to connect on the instrument. For the Models 707B and 708B, the port is
5025. See Instrument LAN protocols (on page 2-39) for a complete list of port numbers.

Addressing instruments using USB

USB[board]: :manufacturer ID::model code::serial number[::USB interface
number][:: INSTR]

board is not used (0).

manufacturer ID isthe USB.org reserved four-digit hexadecimal code for the instrument vendor
company. Keithley Instruments hexadecimal code is O5ES6.

model code is the model number of the instrument. For example, when addressing a Model 707B,
use 707B.

serial number is the serial number of the instrument.

USB interface number identifies which USBTMC interface on the instrument to address
(usually 0).

NOTE

Also see USB VISA identifiers (on page 2-30).
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Addressing instruments through GPIB

There are two different resource classes in VISA for the GPIB bus.

INSTR is the basic class that everyone uses. It allows application software to send and receive data
and commands without dealing with some low level GPIB nuances. This class is recommended for
typical GPIB communication.

The INTFC class allows finer control over the GPIB controller card in the computer. You must comply
with the IEEE-488.1 protocol and tell the instrument to listen and the controller to talk before sending
a message to the instrument. This class allows you to communicate to the instrument using low-level
GPIB commands. Refer to your VISA documentation for more details on how to use this class.

The GPIB INSTR resource class format is:
GPIB[board]: :primary address|[::secondary address][::INSTR]

board is the number of the GPIB card, if there are more than one in the computer. If there is only one
GPIB card, don not include board, but do not leave a space.

primary address is the main GPIB address of the instrument, which can be changed, if
necessary, through the front panel of the instrument.

secondary address is for secondary addressing in GPIB. Some instruments have subinstruments
or cards inside the main instrument or backplane. The primary address identifies the main instrument.
The secondary address identifies subinstruments. Refer to the instrument user manual for the
secondary address, if applicable.

Sending raw commands to an instrument

The next sections show you how to use VISA-C and VISA-COM to send raw instrument commands
without using the instrument drivers.
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VISA-C sample code

The following is a simple C/C++ console application that reads back the instrument identification

string using VISA-C. You need to include visa.h and link with the visa32.lib file.

#include "'stdafx.h"
#include <visa.h>

#define checkErr(fCall) it (error = (fCall), (error = (error <
0) ? error : VI_SUCCESS)) \
{goto Error;} else error = error

int _tmain(int argc, _TCHAR* argv[])

{
ViSession defaultRM, vi;
char buf [256] = {0};
ViStatus error = VI_SUCCESS;
/* Open session to GPIB device at address 22 */
checkErr(viOpenDefaul tRM(&defaul tRM)) ;
checkErr(viOpen(defaul tRM, "GPIBO::14::INSTR", VI_NULL,VI_NULL, &vi));
/* Initialize device */
checkErr(viPrintf(vi, "*RST\n""));
/* Send an *IDN? string to the device */
checkErr(viPrintf(vi, "*IDN?\n""));
ViUulntlé status = O;
do
{
checkErr(viReadSTB(vi, &status));
printf("'ReadSTB = %X\n", status);
} while(status == 0);
/* Read results */
checkErr(viScanf(vi, "%t", &buf));
/* Print results */
printf ("Instrument identification string: %s\n", buf);
/* Close session */
checkErr(viClose(vi));
checkErr(viClose(defaultRM));

Error:
if(error < VI_SUCCESS)

printf(*'Visa Error Code: %X\n'", error);
printf('"\nDone - Press Enter to Exit');
getchar();

return O;

¥

2-64

707B-901-01 Rev. B/ January 2015

Models 707B and 708B Switching Matrix Reference Manual



Models 707B and 708B Switching Matrix Reference Manual Section 2: General operation

VISA-COM sample code
This example gets the instrument identification string using VISA-COM in C#.

The first thing to do is add a reference to the VISA-COM interop DLL, which is usually located at
C:\Program Files\IVI Foundation\VISA\VisaCom\Primary Interop Assemblies\lvi.Visa.Interop.dII.

using lvi.Visa.lnterop;

namespace WindowsApplicationl

{
public class ldnSample: System.Windows.Forms.Form
{
private lvi._Visa.lInterop.Formattedl0488 ioDmm;
//
}
}
private void ldnSample_Load(object sender, System.EventArgs e)
{
ioDmm = new Formattedl0488Class();
SetAccessForClosed();
}
private void btnlnitlO_Click(object sender, System.EventArgs e)
{
try
{
ResourceManager grm = new ResourceManager();
ioDmm_10 = (IMessage)grm.Open(*"GPIB::16:: INSTR™",
AccessMode.NO_LOCK, 2000, "');
ioDmm. 10.TerminationCharacterEnabled = true;
}
catch (SystemException ex)
{
MessageBox.Show(*'Open failed on " + this.txtAddress.Text + ™ " +
ex.Source + " " + ex.Message, "ldnSample', MessageBoxButtons.OK,

MessageBoxlcon.Error);
ioDmm. 10 = null;

}
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Using the web interface

Introduction

The Model 707B or 708B web interface can be used with your choice of web browsers, including
Microsoft® Internet Explorer®, Mozilla® Firefox®, Google Chrome™, and Apple® Safari®. Using the web
interface, you can review instrument status, control the instrument, and upgrade the instrument over a
LAN connection.

The instrument web page resides in the firmware of the instrument. Changes you make through the
web interface are immediately made in the instrument.

All examples in this manual can be run through the TSB Embedded (on page 2-75) web application
that is available on the instrument web interface.

Connect to the instrument web interface

To connect to the instrument web interface, you must have an LAN connection from the computer to
the instrument.

The web interface requires the web browser plug-in Sun Java™ Runtime Environment Version 6 or
higher. Installation files are available from http://www.java.com/en/download/manual.jsp
(http://www.java.com/en/download/manual.jsp).

The ActiveX control and Java applets are installed from the instrument but, depending on the browser
security settings, they may require the users permission to be downloaded and installed.

After the instrument is connected and Java is installed, to connect to the instrument:
1. Open an internet browser, such as Windows Internet Explorer (v6.0 or higher only).

2. Inthe Address box, enter the IP address of the instrument (to find the IP address, from the front
panel of the instrument, select MENU > LAN > STATUS > IP-ADDRESS).

The Home page of the instrument web interface is displayed.

Web interface home page

The home page of the web interface gives you basic information about the instrument, including:

® The instrument model, serial number, firmware revision, and LXI information
e Alist of slots and the switch cards that are installed in each slot

e An ID button to help you locate the instrument

® Links to the instrument web options, including TSB Embedded.
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Identify the instrument

If you have a bank of instruments, you can click the ID button to determine which one you are
communicating with.

To identify the instrument:
In the middle of the left side of the Home page, click the ID button.
The button turns green and the LAN status indicator on the instrument blinks.

Click the ID button again to return the button to its original color and return the LAN status indicator to
steady on.

Log in to the instrument

The web interface has both interactive and read-only pages. These pages are always listed in the
navigation panel on the left side of the web interface. You can review information on any of the pages
without logging in, but to change information, you must log in.

Pages that contain information you can change include a Login button. Once you have logged in to
one page of the web interface, you do not need to log in again unless you reload the page.

To log into the instrument:

1. Open a page that contains a Login button, such as one of the Cards pages, Scan Builder, or TSB
Embedded.

Figure 43: Web interface login
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2. Click Login. The login dialog box is displayed.
3. Enter the password (the default is admin).

Figure 44: 3700A Enter web interface password

) keithley Series 3700 Login X|

Password:

Login | Cancel |

4. Click Login.

NOTE

The default password is admin. If the password has been changed, it is available from the front
panel of the instrument. Press MENU > LAN > STATUS > PASSWORD.
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Card pages
The card pages are interactive pages where you can work with channels in each slot.

To open a card page, on the left navigation, click the slot number.

There is a specific page for each card installed in the mainframe. The page displays a grid that shows
the relay configuration of the switch card.

Figure 45: Web interface Cards page
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Open and close slots from the card pages

You can open and close channels from the card pages in several ways.

The simplest method is to click a connection. The channel changes state to open or closed. When the
channel is open, the connection will look similar to one of the following graphics (the actual item on
the web interface depends on the installed card):

Figure 46: Web interface open channel
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Figure 47: Web interface relay open
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When the channel is closed, the connection will look similar to one of the following:

Figure 48: Web interface closed channel
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Figure 49: Web interface relay closed
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To specify the type of close, select a Channel Action Type from the box in the upper right before
closing a channel. The options are:

e Channel Close: Close the selected channel without affecting the state of any other channels.

e Exclusive Slot Close: Close the selected channel and open any closed channels in the same
slot.

e Exclusive Close: Close the selected channel and open any closed channels in the instrument
(the only closed channel is the selected channel).

You can open all channels in a slot by clicking Open Slot.
You can open all channels in the instrument by clicking Open All.

For more information on opening and closing channels, see Working with channels (on page 2-80).

Configure channels from the web interface

To configure channels from the web interface, right-click the channel. The Channel Configuration
dialog box is displayed.

Figure 50: Channel configuration dialog box
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In this dialog box, you can set:

e Label: The label for the channel. This is the same as the command channel .setlabel ().

e Forbidden: Select this box to set the channel to forbidden. This prevents the channel from being
closed from any interface. Note that if the channel is used in a channel pattern, the pattern is
deleted when you set the channel to forbidden to close.
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e Delay Time: The additional delay to incur after the relay settles when closing the channel. Enter
the value for the delay in seconds. The total delay for channel close is this delay plus the relay
settling time.

This dialog box also displays the closure count. See Determining the number of relay closures (on
page 2-85) for information.

Set up channel patterns from the web interface

You can use channel patterns as a convenient way to refer to a group of switching channels with a
single alphanumeric name. When you perform close or open operations on a channel pattern, only
the channels that are in the channel pattern are affected.

There is no speed difference when performing close and open operations on channel patterns
compared to performing the same operations on individual channels or a list of channels.

To create a channel pattern from the web interface:
1. From the left navigation, click a slot.
Click Pattern (above the Channel Action Type box). The Channel Pattern Configuration dialog
box is displayed.
Figure 51: Channel pattern configuration dialog box
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2. Enter a name in the box at the top.

3. From the Channels Available list, select the channels you want to add. You can use Ctrl+click and
Shift+click to select multiple channels.

4. Click Add. You can add as many channels as needed.
5. Click Create.
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To create a channel pattern from the web interface using the Snapshot feature:
1. Close the channels that you want to include in the pattern.

2. Click Pattern (above the Channel Action Type box). The Channel Pattern Configuration dialog
box is displayed.

3. Enter a name in the box at the top.
4. Click Snapshot. A new pattern is created that contains the closed channels.

To delete a channel pattern from the web interface:
1. Select the name of the pattern that you want to delete.
2. Click Delete.

For more information regarding patterns, including opening and closing the channels that are in
patterns, see Channel patterns (on page 2-92).

Reset a slot from the web interface

You can reset all the relays in the displayed slot by clicking Reset Slot.

When you reset the relays in a slot:

® Any closed channels open

e |abels return to default of slot, row, column

e Delays are set to zero

e |f the channel is forbidden to close, it is cleared from being forbidden to close
e |f any of the slot’s channels are in channel patterns, the patterns are deleted

The rest of the instrument settings are unaffected.

Scan Builder page

The Scan Builder page allows you to set up and run scans and triggers.

A scan is a series of steps that opens and closes switches sequentially for a selected group of
channels. During each step, actions occur, such as waiting for a trigger, taking a measurement on an
external instrument, and completing a step count. Scans automate actions that you want to perform
consistently and repeatedly on a set of channels.

Triggers are events that prompt the instrument to move from one step to another in a scan. Triggers
can come from a variety of sources, such as a key press, digital input, or expiration of a timer. The
sequence of actions and events that occur during the scan is called the trigger model, described in
Trigger model (on page 3-1).

Scanning and triggering allow you to synchronize actions across channels. You can set up a scan
using the trigger model to precisely time and synchronize the Model 707B or 708B between channels
and multiple instruments. You can also use triggers without the triggering model to set up a scan to
meet the needs of a specific application that does not fit the triggering model.

NOTE

If you use Scan Builder to create a scan, use the options in the Scan Builder page to run the scan.
Using the TSB Embedded page may not give you the expected results.
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Create a scan list

Before you can run a scan, you must create a scan list. A scan list is a set of steps that runs in order
during a scan. Each step contains a channel, channels, or channel patterns that you want to measure
in that step. Each step is acted on separately during the scan.

You can mix channel patterns and individual channels in a scan list. Note that the steps are executed
in the order in which they are added to the scan.

NOTE

Before setting up a scan list, make sure your channels and channel patterns are configured. See
Working with channels (on page 2-80) for detail.

If you change the channel configurations or channel patterns after the scan list has been set up, you
may not see expected results. If the change prevents the scan from functioning properly (such as
deleting something referenced by the scan), an error message is logged.

To create a scan list from the web interface:
1. From the left navigation of the web interface Home page, select Scan Builder.

2. Inthe Add Channel By list on the right, select Number to add the channels individually or Pattern
to select patterns. You can include both channels and patterns in the same scan list.

3. If you selected Number, select the channel numbers from the list. To remove your selections
from the Add Channel By list, click Clear Channel Selection. You can use Ctrl+click to select
multiple channels and Shift+click to select a range of channels.

If you selected Pattern, select a pattern from the Channel Pattern list.

Click Add Step. The channels and patterns are added to the Steps list.

In the Scan Count box, enter the number of times you want to repeat the steps in the scan.
Repeat these steps as needed to build the scan steps. The scan is saved as you build it.

N o ok

Clear the scan list from the web interface

Clearing the scan list deletes all channels and channel patterns from the scan list.

To clear the scan list from the web interface:
1. From the left navigation area of the web interface home page, select Scan Builder.
2. Click Scan Clear.

Review the scan list

You can review the existing scan list to see which channels and channel patterns are listed, and in
which order.

To review the scan list from the web interface:
1. From the left navigation of the web interface Home page, select Scan Builder.
2. Select the Build & Run tab. The scan list is shown in the Steps box.

Reset the scan list

You can clear the scan list and return scan settings to their factory defaults using scan reset. A scan
reset does not affect any settings in the instrument except the scan list and trigger model.
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The settings that are affected are:

e Channels and patterns are removed from the scan list

e Bypass: Returned to default setting of ON

e Mode: Returned to default setting of Open All

e Scan count: Returned to default setting of 1

e  Trigger to start scan: Set to Immediate

e Trigger to continue channel action for each scan step: Setting is cleared
e Arm (Scan Start Stimulus) is set to None

e  Channel Action Stimulus is set to Channel Ready Event

e Channel Ready Event is set to None

e Scan Complete Even is set to None

To reset the scan list from the web interface:
1. From the left navigation of the web interface Home page, select Scan Builder.
2. Click Scan & Trigger Reset.

Run the scan

You can run a scan in one of several ways:

e Background: Runs the scan in the background so that you can perform other tasks while the scan is
running. You can use the Query State to check scan status.

e Step by Step: Steps through the scan.

To run the scan as a background scan from the web interface:

Click Execute Background or Step by Step.

Stop the scan

To stop the scan from the web interface:

On the Build & Run tab, click Abort.

Monitor the state of the scan

To monitor the state of the scan, you can click Query State on the Build & Run tab. Query State
displays the current state of the scan, which can be:

e Empty: No scan defined

e Building: Scan list is being created

® Running: Scan in process

® Success: Scan completed successfully

Set up simple triggers

You can set up triggers to control your scan using the options on the Simple Trigger tab. You can set:

e The event that starts the scan
e The time interval event that controls the channel action for each step of the scan

To see these options, click the Simple Trigger tab from the top of the Scan Builder page.
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Trigger to start scan
You can choose the triggers that will be used to start the scan. The options to start the scan are:

Immediate: When Immediate is selected, the scan starts as soon as you click Execute Background
on the Build & Run tab. Select Immediate when you do not have trigger requirements to start the
scan. This is the default selection.

Digital Input: When selected, you select a digital line (1 to 14) that is used to start a scan. You can
select falling or rising for the digital input. Falling selects the falling edge trigger. Rising selects the
rising edge of the trigger.

NOTE

If Other is displayed in the mode list, a different mode (other than falling or rising) is already selected.
Other is not a mode and cannot be selected. It is only an indicator that the digital triggering is already
set up for a different mode. See Advanced triggering (on page 2-74) for other options.

Channel action trigger

You can select the trigger to use to continue channel action for each scan. The options to continue
channel action are:

Immediate: When immediate is selected, the scan immediately steps to the next channel in the scan
list. This is the default setting.

Digital Input: When selected, you select a digital line (1 to 14) that is used to trigger the instrument to
step to the next channel. You can select falling or rising for the digital input. Falling selects the falling
edge trigger. Rising selects the rising edge of the trigger.

NOTE

If Other is displayed in the mode list, a different mode (other than falling or rising) is already selected.
Other is not a mode and cannot be selected. It is only an indicator that the digital triggering is already
set up for a different mode. See Advanced triggering (on page 2-74) for other options.

Every N seconds: This parameter adds a fixed delay between each channel. The delay occurs
before the next channel in the scan list is closed.

Advanced triggering

The Advanced Trigger tab of the Scan Builder allows you to set the options that are available from the
Simple Trigger tab, as well as more sophisticated options to control scan triggering.

The Advanced Trigger tab uses the trigger model flowchart to help you visualize and define the input
and output triggers to the scan.

For more information on the trigger model, see Trigger model (on page 3-1).
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The options on the Advanced Trigger tab include:

e Mode: Select Open All to open all slots before the scan starts. Select Open Selective to open only
channels that are involved in scanning; closed channels that are not involved in scanning remain
closed. Select Fixed ABR to open all channels involved in the scan, but close all required backplane
relays before the scan.

e Arm (Scan Start) Stimulus: Select the event that causes the arm event detector trigger to be set to the
detected state (the scan can begin).

e Channel Action Stimulus: Select the event that causes the channel event detector to be set to the
detected state (the step can begin).

e Channel Ready Event To: Select the recipient of the Channel Ready Event.
e Scan Complete Event To: Select the recipient of the Scan Complete Event.

There is also a Config button available for each of the options except Mode. When you click this
button, a dialog box with additional options for the selection is displayed.

Set the scan mode
The scan mode determines how channels are opened before the start of the scan.
You can select:

e Open all: All slots are opened.

e Open select: All channels selected in the scan list are opened; any closed channels remain closed if
they are not in the scan list.

e Fixed ABR: All necessary backplane relays are closed before the scan.

To set the scan mode from the web interface:
1. Select the Advanced Trigger tab.

2. Select Mode.

3. Select Open All or Open Selective.

TSB Embedded

TSB Embedded is an application that includes a command line interface that you can use to issue
ICL commands. It also offers script-building functionality. TSB Embedded resides in the instrument.

Script management options
Existing scripts are listed in the User Scripts box on the left side of TSB Embedded.
To run a script, click the name of the script and then click Run.

To delete a script, click the name of the script and click Delete. The script is deleted from the User
Scripts list and from the nonvolatile memory of the instrument.

To stop operation of a script, click Abort Script.
To export the selected script to the computer, click Export to PC. Choose the directory in which to

save the script and click Save. Scripts are saved to a file with the extension tsp. TSP files are native
to Test Script Builder or TSB Embedded, but they can be opened and edited in any text editor.
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To import scripts from the computer, click Import from PC. Select the directory that contains the file.
You can only import files with the extension tsp.

To clear the name box and the box that contains the script, click Clear.

To view the contents of a script, type the name of a script in the TSP Script box and click View
Script.

To create a script, see Create a script using TSB Embedded (on page 2-76).

Command line interface

Console: Enter command line entries here to send commands to the instrument. Click Enter to send
the command. The commands and output are shown in the Instrument Output box.

To resend a command, click the button at the left of the Console box.

Figure 52: Web interface console
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Instrument control

To reset the entire TSP-enabled system, including the controlling node and all subordinate nodes,
click Reset.

Create a script using TSB Embedded

NOTE

If you are using TSB Embedded to create scripts, you do not need to use the commands
loadscript or loadandrunscript and endscript.

You can create a script from the instrument web page with TSB Embedded. When you save the script
in TSB Embedded, it is loaded into the run-time environment and saved in the nonvolatile memory of
the instrument. For information about using TSB Embedded, select the Help button on a web page or
the Help option from the navigation pane on the left side of the web interface.

To create a script using TSB Embedded:

1. Inthe TSP Script box, enter a name for the script.

2. Inthe input area, enter the sequence of commands to be included in the script.
3. Click Save Script. The name is added to the User Scripts list on the left.
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Admin page

Through the Admin page, you can change the instrument password and the instrument time.

Change the password

To change the password for the web interface:

In the web interface, from the left navigation, click Admin. A login page is displayed.
Enter the current password in the Password box. (The default is "admin".)

Click Login. The Administration page is displayed.

In the Current Password box, enter the current password.

In the New Password box, enter the new password.

In the Confirm New Password box, enter the new password again.

Click Submit. The new password takes effect immediately.

No aMwdpRE

Change the instrument date and time

To change the date and time of the instrument:

1. Inthe web interface, from the left navigation, click Admin. A login page is displayed.
2. Enter the current password in the Password box (the default is "admin").
3. Click Login. The Administration page is displayed.
4. Enter the Year.
5. Select the Month, Day, Hour, Minutes and Seconds from the lists.
6. Click Submit. The new time and date information takes effect immediately.
Unit page

Create Config Script: Save the set up of the instrument as a script.

To create the script:
1. Click Create Config Script. The Create Config Script dialog box is displayed.

2. To create a script that will run automatically when the instrument is powered on, select "Auto-
execute on powerup." Note that this will overwrite the existing autoexec script.

3. To create a script with a new name, select Name and enter the name.
4. Click OK.

Reset: Resets all instruments in the TSP-enabled system. This is only available if the instrument is
the master.

Open All: Click this to open all relays on all slots.

Upgrade Firmware: Select a firmware upgrade file to download to the instrument and begin the
upgrade process.

Channel Connect Rule: Select the channel connect rule. See Connection methods for close
operations (on page 2-82) for detail.

Digital 1/0 Lines: This is the tool to configure the 14 digital I/O lines of the instrument. Values can be
read or written to the ports, or each individual bit can be toggled. "Write Protect" can be set
individually for any 1/O line.

707B-901-01 Rev. B / January 2015 2-77



Section 2: General operation Models 707B and 708B Switching Matrix Reference Manual

Generate Report: This generates an instrument report you can use to:
e Review card or instrument information, including a basic description, the firmware revision, and the
serial number.
e Review configuration information, including card configuration and number of poles.

e Review the number of closures for each channel on the selected slots. The counts reported for the
following cards indicate the number of closures since the last power cycle of the card:

e 7072
e 7072-HV
e 7173-50
e T7174A
e The number of closures are the closures that have occurred over the lifetime of the card for all other
cards.

To print the report, click Print.

To clear the report information from the screen, click Clear.

LXI page

The Model 707B or 708B is a LXI Class C instrument. The LXI page is a read-only page that displays
the LXI information about the instrument.

IP Config

The IP Config allows you to review and change the LAN connection information.

See Change the IP configuration through the web interface (on page 2-55) for more information.

Log page

The event log records all LAN[O-7] triggers generated and received and can be viewed over any
command interface, including the web interface. The following figure shows the view of the LAN[0-7]
event log from the embedded web interface.

Up to 32 LAN[0-7] events are logged and shown on this page. The event log is circular and rolls over
after 32 events are captured. The LAN[0-7] events correspond to the lan.trigger[1-8] subsystem.

Figure 53: Event log
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The timestamp, event identifier, the IP address and the domain name identify the incoming and
outgoing LXI trigger packets. The following table provides detailed descriptions for the columns in the
event log.

Event log descriptions

Column title Description Example
Receive Time | Displays the date and time when the LAN 06:56:28.000 8 May 2008
trigger occurred in UTC, 24-hour time
EventID Identifies the lan.trigger[N] that generates an LANO = lan.trigger[1]
event LAN1 = lan.trigger[2]
LAN2 = lan_trigger[3]
LAN3 = lan.trigger[4]
LAN4 = lan_trigger[5]
LAN5 = lan.trigger[6]
LAN6 = lan._trigger[7]
LAN7 = lan_trigger[8]
From Displays the IP address for the device that localhost
generates the LAN trigger 192.168.5.20
System A timestamp that identifies the time the event

Timestamp occurred. The timestamp uses the following:
PTP timestamp

Seconds

Fractional seconds

The Model 707B or 708B does not support the
|IEEE-1588 standard; the values in this field are
always 0 (zero)

HWDetect Identifies a valid LXI trigger packet LXI

Sequence Each instrument maintains independent
seguence counters:

One for each combination of UDP multicast
network interface and UDP multicast destination

port.
One for each TCP connection.
Domain Displays the LXI domain number (the default 0
value is 0 (zero)) 1523
Flags Contain data about the LXI trigger packet Values:
1 - Error
2 - Retransmission
4- Hardware
8 - Acknowledgments
16 - Stateless bit
Data The Model 707B or 708B does not support the

|IEEE-1588 standard; the values in this field are
always 0 (zero)
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Switch operation

Working with channels

Overview

This section gives an overview of working with channels, including a discussion of channel types,
selecting channels, opening and closing channels, setting common channel attributes, and setting up
channel patterns.

NOTE

To install the switching card, refer to instructions in Models 707B and 708B Quick Start Guide.

The Models 707B and 708B have specific settings that apply to opening and closing channels.

A CAUTION

Hot switching can dry weld reed relays such that they will always be on. Hot switching is
recommended only when external protection is provided.

Specifying a channel

The channels on the cards that you can use with the Model 707B or 708B are referred to by a
channel specifier. You will use the specifier to identify channels for use with close and open
operations, scans, and channel patterns. The specifier is used for all interfaces (front panel, web, and
remote command).

A channel specifier is a four or five-digit alphanumeric sequence. The first digit is always the slot
number of the slot in which the card is installed in the instrument. The remaining digits vary
depending on the type of card.

The following sections describe the channel specifier in more detail and provide generic examples
(which may or may not be suitable for your installed cards).
Channel types

The Models 707B and 708B support cards with matrix channels. The documentation for your card
model lists the available channel types.

Specify multiple channel numbers using lists. Lists build on the individual channel specifier.
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Matrix card channel specifiers

The channels on the matrix cards are referred to by their slot, bank, row, and column numbers:

e Slot number: The number of the slot in which the card is installed.
e Bank number: The bank number, if used by your card. See your card documentation.
e Row number: The row number is either 1 to 8 or A to Z. See your card documentation.

e Column number: Always two digits. For columns greater than 99, use A, B, C and so on to
represent 10, 11, 12, ...; the resulting sequence is: 98, 99, A0, Al, ..., A8, A9, BO, B1, ...

Matrix channel examples

Specifier Slot Bank Row Column
number number number number
1A05 or 1105* 1 N/A 1 05
1C05 1 N/A 3 05
3C12 3 N/A 3 12
; Spﬁcifier depends on card type. See your card documentation for
etail.

Channel list parameter for remote commands

The channel list parameter is a string-type parameter that is used when controlling the relays of the
Model 707B or 708B using a remote command interface. You can specify a list of individual channels
or a range of channels in the channel list parameter.

In the command descriptions, the channel list parameter is shown as channelList.

When sending this parameter:

e Enclose the contents of the channel list in either single (*) or double (") quotes. The beginning and
end quotes must be the same style.

e Use a comma or semicolon to separate the channel list or channel patterns (on page 2-92).

e The string may contain a single channel, single channel pattern, multiple channels, or multiple
channel patterns that are comma-delimited.

e Use a colon between the start and end channel to specify a range of channels. The lowest
channel must be first and the highest last.

Examples:

e To perform an open or close operation on row 1 and columns 3 and 5 of slot 1, use (*'1A03,
1A05™) for the channelList parameter.

e To perform an open or close operation on all channels in the range of row 1 and columns 1
through 5 of slot 1, use ("'1A01:1A05") for the channelList parameter.
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Queries that return alist of channels

For queries that return a channel list parameter, the Model 707B or 708B separates the channels by a
comma or semicolon, depending on the command. When multiple channels are used in the query, the
information for the lowest numbered channel is listed first, increasing to the highest numbered
channel.

When multiple slots are used in the query, the information for the lowest slot number is listed first and
increases to the highest slot and channel.

Connection methods for close operations

You can dictate the order in which relays are opened and closed using the channel connection rule.

A WARNING

When the connection rule is set to break before make, the instrument ensures that all switch
channels open before any switch channels close. This behavior covers the most common
applications and is considered the safest connection rule because the tested device is
completely decoupled from the instrument. This is the default behavior. When switch
channels are both opened and closed, this command executes not less than the addition of
both the open and close settle times of the indicated switch channels.

When the connection rule is set to make-before-break, the instrument ensures that all
switch channels close before any switch channels open. This behavior should be applied
with caution because it will connect two test devices together for the duration of the switch
close settle time. When switch channels are both opened and closed, the command
executes not less than the addition of both the open and close settle times of the indicated
switch channels.

With no connection rule (set to channel .OFF), the instrument attempts to simultaneously
open and close switch channels in order to minimize the command execution time. This
results in faster performance at the expense of guaranteed switch position. During the
operation, multiple switch channels may simultaneously be in the close position. Make sure
your device under test can withstand this possible condition. When switch channels are
both opened and closed, the command executes not less than the greater of either the open
or close settle times of the indicated switch channels.

Cold switching is highly recommended.

Hot switching can dry weld reed relays such that they will always be on. Hot switching is
recommended only when external protection is provided.

The channel connect rule determines the order in which multiple channels are opened and closed on
the instrument. This attribute applies to electromechanical, reed, and solid state relay switching cards.
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You can set the channel connect rule to be:

e BBM (break before make): The instrument ensures that all switch channels open before any
switch channels close. It is used to avoid momentary shorting of two voltage sources. This is the
default.

e MBB (make before break): The instrument ensures that all switch channels close before any
switch channels open. It is used to eliminate transients caused by switching between current
sources. MBB should be applied with caution because it connects two test devices together for
the duration of the switch close settle time.

e OFF: Permits the instrument to initiate close and open operations simultaneously. This minimizes
settling time for the close operation.

NOTE

You cannot guarantee the sequence of open and closure operations when the channel connect rule
set to OFF. It is highly recommended that you implement cold switching when the channel connect
rule is set to OFF.

To set the channel connect rule through the front panel interface:

Press the MENU key.

Use the navigation wheel to scroll to the CHANNEL menu item.

Press the ENTER key (or the navigation wheel) to display the CONNECT MENU.
From this menu, select the RULE menu item.

Set the rule to BBM, MBB, or OFF.

Use the ENTER key to apply the selection.

Use the EXIT key to leave the menu.

No grwDdh e

To set the channel connect rule through the web interface:
1. On the Unit page, in the upper left corner, select the channel connect rule menu.
2. Select Break Before Make, Make Before Break, or OFF.

To set the channel connect rule through the remote command interface:

Use the channel .connectrule command. Refer to the TSP commands for details.

Using sequential connect

During normal operation, the instrument attempts to minimize the duration of any channel action for a
given card type and connect rule. This can result in multiple channels closing or opening
simultaneously.

To prevent simultaneous closing and opening, you can use a sequential connection. A sequential
connection ensures an orderly closing or opening of single individual channels in a channel list. An
orderly action provides for:

® Repeatable and deterministic channel operation times

e Minimized power usage
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You incur settling times at each close or open operation. If sequential connection is not selected,
action settling times may vary depending on the card type. The total settling time is the sum of the
settling times for each specified channel, plus any user delays that have been set for any closed
channels. To better calculate timing, you can enable sequential channel connections. Deterministic
implies that you can determine the time for a close operation to happen. For example, if you close
three channels and each takes 4 ms to close, with sequential on, it will take 12 ms. With sequential
off, it may be 4, 8 or 12 ms, depending on whether or not the card can close multiple channels at
once.

Opening and closing relays in a sequential manner also uses minimum power. Since only one relay is
closed or opened at any given time, the power used for that action is for a single relay and not
additive.

By default, sequential connections are turned off. The order in which channels are opened or closed
is not guaranteed. This feature also applies to scanning.

The sequential setting affects all channels in the instrument.

To enable sequential connections through the front panel interface:
Press the MENU key.

Use the navigation wheel to scroll to the CHANNEL menu item.
Press the ENTER key.

Select the SEQUENTIAL menu item.

Select ON or OFF.

Use the ENTER key to apply the selection.

Use the EXIT (LOCAL) key to leave the menu.

No g rwDdh e

To enable sequential connections through the web interface:
1. Open the UNIT page.
2. Inthe upper left corner, select the Sequential check box (next to the Channel Connect Rule list).

To enable sequential connections through the remote command interface:
Send the command:

channel .connectsequential (on page 7-19)
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Determining the number of relay closures

The Models 707B and 708B keeps an internal count of the number of times each switching card relay
has been closed. The total number of relay closures is stored in nonvolatile memory on the switching
card. Use this count to determine when relays require replacement (see the card documentation for
information regarding the contact life specifications).

Relay closures are counted only when a relay transitions from open to closed state. If you send
multiple close commands to the same channel without sending an open command, only the first
closure is counted.

NOTE

The counts reported for the following cards indicate the number of closures since the last power
cycle of the card:

" 7072

" 7072-HV

= 7173-50

= 7174A

Fhor all gther cards, the number of closures are the closures that have occurred over the lifetime of
the card.

To view the close count for a channel from the front panel:

Use the navigation wheel @ to select the channel.

Press the CONFIG key.

Press the CHAN key.

Use the navigation wheel to scroll to the "COUNT" menu item.

Press the ENTER key (or the navigation wheel) to display the close counts.
Use the EXIT key to leave the menu.

o gk~ wDN e

To view the close count for a channel from the web interface:

1. From the list on the left, select a slot with an installed card.

2. Right-click a channel. The Channel Configuration dialog box is displayed.
3. Check the value in the Closure Count box.

NOTE

You can also work with channel patterns using the command channel .getcount().

Identify installed switching cards

To identify installed switching cards from the front panel:

Press the SLOT key to scroll through the model numbers, descriptions, and firmware revisions of the
installed switching cards.
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To identify installed switching cards from the web interface:

1. Select the Unit page.

2. Inthe Report area, select the slots that you want information about.

3. Select Firmware Revision.

4. Click Generate Report. Information about the cards in the slots is displayed below the button.

To identify installed switching cards from the remote command interface:

Use print(slot[X]. idn)to query and identify installed switching cards:
print(slot[X]-idn)

Where: X = slot number (from 1 to 6)

Example

To get a list of all switching cards installed in the slots of a Model 707B or 708B, send the following
command over the remote command interface:

for x=1,6 do print (slot[x]-.idn) end

The response will be similar to the following:

7174, 8x12 Fast Low-1 Matrix, 01.00a, <Module Serial Number>
7072, 8x12 Semi Matrix, 01.00a, <Module Serial Number>

Empty Slot

Empty Slot

Empty Slot

Empty Slot

Selecting a channel from the front panel

You can perform operations on a single channel from the front panel. To select a channel, see
Selecting channels from the front panel (on page 2-15). Once a channel is selected, it is the selected
channel for front panel operation.

Closing and opening channels

Switching channels allow various methods for closing and opening relay channels.

NOTE

You can use scans to perform a user-specified sequence of close and open operations on multiple
channels. Refer to Scanning and triggering (on page 3-1) for information on scan operations.

Operating a channel from the front panel

NOTE

For the Model 707B, also see Selecting and closing channels using the crosspoint display to select a
channel using the crosspoint display.

A CAUTION

Hot switching can dry-weld reed relays, causing them to always be on. Hot switching is
recommended only when external protection is provided.
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You can perform operations on a single channel from the front panel.
To select a channel:
1. If the instrument is being controlled remotely, press EXIT to allow control from the front panel.
2. Turn the navigation wheel © until the channel specifier is displayed on the front panel.
To:
= Close a channel without affecting any other channels: Select CLOSE.
= Open the channel: Press OPEN.

= Close a channel and open any other closed channels on the instrument: Select CHAN and
select EXCLOSE. Press ENTER to close the selected channels.

= Close a channel and open any other closed channels on the slot that contains the selected
channel: Select CHAN, and then select EXSLOTCLOSE. Press ENTER to close the selected
channels.

NOTE

Once a channel is selected, it is the selected channel for any subsequent front-panel operations.

Open and close channels from the Channel Action Menu

You can also use the options in the Channel Action Menu to open and close channels.
To use the Channel Action Menu to open and close channels:
1. Go to channel view.
2. Select the channel you want to open or close.
3. Press CHAN.
4. Use the navigation wheel O to select the option. You can select:
=  OPEN: Opens the selected channel.
» CLOSE: Closes the selected channel.
= EXCLOSE: Closes the selected channel; opens any other channels that are closed.

= EXSLOTCLOSE: Closes the selected channel; opens any other channels that are closed on
the same slot.

5. Press the navigation wheel ® to open or close the channel.

Selecting, closing, and opening a channel from the web interface

You can perform operations on a single channel from the web interface.
To select a channel:

1. You must log into the instrument to work with the channels. See Log in to the instrument (on page
2-67). After logging in, you can access the channel controls.

2. From the instrument home page, from the navigation on the left, select the slot that contains the
channels you want to work with.
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Figure 54: Web interface Cards list
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3. To close a channel, click the channel. The display of the channel depends on the card that you
have installed. Some examples are shown here.

Figure 55: Selecting, closing, and opening a channel from the web interface
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Figure 56: Selecting, closing, and opening a channel from the web interface
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Figure 57: Close a channel
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4. To open a closed channel, click it again.

5. To perform an exclusive close on a channel:
a. Select Exclusive Slot Close in the Channel Action Type box.

Figure 58: Select exclusive slot close
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b. Click a channel to close that channel and open all other channels.

Selecting, closing, and opening a channel using remote commands
To close or open a channel from the remote interface:

You can open and close channels using the following commands:

channel.close() (on page 7-17)

channel.exclusiveclose() (on page 7-22)
channel.exclusiveslotclose() (on page 7-23)

channel.open() (on page 7-33)

For example, to close channel 1001 over the remote interface, send the command:
channel .close(*'1001)

NOTE

Refer to the TSP commands for details on commands.

Viewing the close or open status of a channel

To determine whether a channel is closed or open, you can view its status using the front panel
interface, remote command query, or instrument web page.
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Viewing status from the front panel

Closed channels are shown on the display of the instrument, separated by commas. If more than one
line of closed channels are displayed, you can press DISPLAY to display the full list. Use the
navigation wheel © to scroll through the list.

2A+01

CLS: 1A01,1A02,1A03,1A05,1A09, ...

NOTE

For a four-pole operation the paired channel is not displayed on the front panel of the Models 707B
and 708B.

Viewing status from the remote command interface

To view a list of closed channels, use the channel .getclose() command. For example:

print(channel .getclose("allslots™))

To view the close and open status of channels, use the channel .getstate() command.

Viewing status from the instrument web page

To view status from the instrument web page, from the list on the left, select the slot that contains the
channel. The status is displayed on the web page for the slot.

Channel attributes

You can use the front panel and command options to set attributes for specific channels. Some of the
attributes you can set are adding a delay, forbidding closure of a channel, and setting channel labels,
which are described in the following sections.

Set additional delay
You can set an additional delay to incur after the relay settles when closing.

To set additional delay time from the front panel:

1. Display a channel (you might need to press DISPLAY).
2. Select the channel for which you want to set attributes.
3. Press CONFIG, then press CHAN.

e DELAY: Additional delay to incur after the relay settles. Enter the value for the delay in seconds. The
total delay for channel operation is user delay plus the relay settling time.

To set additional delay time from the web interface:

1. From the list on the left, select the slot that contains the channel you want to set an additional
delay on.

2. Right-click on the channel you want to bring up the channel configuration dialog box for that
channel.

3. Enter the desired delay time (in seconds) in the delay time field on the right side of the dialog box.
Once the desired time is entered, click OK.
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To set additional delay time through the remote interface:
Use the command:
channel .setdelay() (on page 7-41)

Forbid closing a channel

You can prevent a channel from being closed from any interface by setting it to forbidden.

NOTE

If the channel that is to be forbidden is used in a channel pattern, the pattern is deleted when you set
the channel to be forbidden to close.

To forbid closing of a channel from the front panel:

Display a channel (you might need to press DISPLAY first).

Select the channel for which you want to set attributes.

Press CONFIG, then press CHAN.

Use the navigation wheel @ to select FORBID.

Select Yes to prevent a channel from being closed or No to allow closures.
Press the navigation wheel @ to save the change.

o g~ whPE

To forbid closing of a channel from the web interface:

1. From the list on the left, select the slot that contains the channel you want to forbid close on.
2. Right-click the channel.

3. Select the forbidden checkbox.

4. Click OK.

To forbid closing of a channel from the remote interface:

You can also set this attribute using the following commands:

e channel ._setforbidden() (on page 7-42)
e channel.clearforbidden() (on page 7-16)

Set up labels
You can define labels for rows, columns, and channels.

Labels must be unique; they cannot have the same as the name of another row, column, channel, or
channel pattern. Labels cannot contain spaces, and they do not persist through a power cycle.

Channel labels can be up to 19 characters. Row and columns labels can be up to 8 characters. On
the crosspoint display, the first four characters of the label are displayed. On the bottom display, the
full label is displayed.

You can only set labels for slots and channels that are installed in the instrument.
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To set up labels from the front panel:
1. Display a channel (you might need to press DISPLAY first).
2. Select the channel for which you want to set labels.
3. Press CONFIG, then press CHAN.
4. Use the navigation wheel © to select the type of label you want to define:
= LABEL: Sets the label that is displayed on the front panel for the specified crosspoint.
= LABEL-ROW: Sets the label that is displayed on the front panel for the specified row.
= LABEL-COL: Sets the label that is displayed on the front panel for the specified column.
5. Change the name using the navigation wheel @.
6. Press the navigation wheel © to save the change.

To set up labels from the web interface:

1. From the list on the left, select the slot that contains the channel you want to set up a label on.
2. Right-click the channel.

3. Inthe Label box, enter the label.

4. Click OK.

To set up labels from the remote interface:

Use the commands:

e channel.setlabel() (on page 7-43)

e channel.setlabelrow() (on page 7-4